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From Special Issue Editor:
Dear Readers,

In the ever-evolving realm of education, the landscape of measurement and evaluation has
undergone a profound metamorphosis, primarily driven by the relentless advance of digital
assessment tools. These tools, ranging from computer-based tests to automated essay scoring
systems, have not only revolutionized how we gauge learning outcomes but have also opened
new avenues for educators to tailor their approaches to the unique needs of each learner. As we
stand at the nexus of technological innovation and educational practice, it is imperative to
reflect on the past, acknowledge the present, and envision the future of educational assessment.

This special issue on “Educational Measurement and Evaluation: Lessons from the Past,
Visions for the Future,” presented by the International Journal of Assessment Tools in
Education (IJATE), marks a significant milestone—the 100th anniversary of the Republic of
Tiirkiye. In celebrating this historic occasion, we have curated a collection of ten articles that
delve into various facets of educational measurement and evaluation. Each article serves as a
testament to the remarkable journey we have undertaken in understanding and enhancing the
educational assessment landscape. For this special issue, we specifically asked researchers to
discuss the evolution of educational measurement and evaluation concepts and their vision for
the future of these concepts. All articles submitted for publication went through a rigorous peer
review based on the review standards established by IJATE.

Within the inaugural article of this issue, Zumbo delivers an outstanding exploration of test
validity, imparting his insights on methodological innovations in explanation-focused validity.
This paper is poised to be a cornerstone resource, equipping both researchers and practitioners
with a nuanced understanding of test validity spanning historical roots to contemporary
perspectives. Concurrently, the sixth article, penned by Mor and Karatoprak Ersen in this issue,
delves into the realm of test validity. The authors meticulously examine the ramifications of
prevailing validity frameworks within the context of classroom assessment, enriching the
discourse on the crucial subject of test validity.

The second article by Arici and Kutlu (in this issue) focuses on factors related to collaborative
problem-solving skills. Leveraging the outcomes of PISA 2015, the authors meticulously
scrutinize both direct and indirect factors influencing the collaborative problem-solving
aptitude of students in Tiirkiye. Simultaneously, the eighth article, contributed by He in this
issue, also centers on collaborative problem-solving skills within large-scale assessments. The
author evaluates the intricacies of item design and scoring and engages in a thoughtful
discussion on potential approaches to gauge students’ proficiency more accurately in
collaborative problem-solving. Collectively, these articles contribute to the evolving discourse
surrounding collaborative problem-solving, offering valuable insights for educators,
researchers, and policymakers.

In the third article, Schwarz et al. (in this issue) describe a data pipeline for digital large-scale
assessments (the authors refer to this as “e-large-scale assessments”). Employing the versatile
R programming language, the authors skillfully showcase the automation of various data
analysis steps. These include data transformation, psychometric analyses grounded in Classical
Test Theory and Item Response Theory, and the streamlined generation of score reports. The
article provides a comprehensive demonstration of how a meticulously designed data pipeline
can automate these crucial processes, offering an insightful guide for practitioners and
researchers engaged in large-scale assessments.

The fourth and fifth articles center on the automation of two pivotal psychometric tasks—item
development and scoring—through the application of advanced computer algorithms. In their
contribution to this issue, Sayin et al. showcase the efficacy of template-based automatic item
generation in crafting non-verbal items for a visual reasoning test. The study's findings
underscore the potential of automatic item generation in expeditiously building a substantial
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repository of items. Similarly, Firoozi et al. delve into automated essay scoring in the fifth
article, elucidating the application of large-language models. The authors intricately describe
and illustrate the framework of automated essay scoring systems within the specific context of
the Turkish language. Collectively, these articles illuminate the transformative impact of
advanced algorithms in revolutionizing key psychometric processes, offering valuable insights
into the future of assessment methodologies.

Taskin Bedizel (in this issue) unfolds the outcomes of a comprehensive bibliometric analysis,
spanning publications from 1994 to September 2023, focused on the intersection of artificial
intelligence and educational assessment research. The insights derived from this study not only
offer a panoramic view of the evolution over time but also provide valuable guidance for
researchers and practitioners navigating the trajectory of Al-powered assessment tools in
education.

The seventh and tenth articles delve into the analysis of process data derived from international
large-scale assessments. In this issue, Yilmaz Kogar and Soysal leverage item response time to
investigate the impact of factors like item difficulty, content, and cognitive domain on problem-
solving duration in TIMSS 2019. The authors draw upon samples from 4th-grade students in
Singapore and Turkey, conducting a comparative analysis of aberrant response behaviors,
including rapid guessing, between the two nations. In a parallel exploration, Ersan and Parlak
utilize TIMSS 2019 data to scrutinize the influence of on-screen calculators on students'
performance in the Problem Solving and Inquiry tasks. Their findings reveal a positive
association between the use of on-screen calculators and the likelihood of correct item
responses, highlighting the value of process data in understanding students’ response behaviors
in digital assessments.

I hope that the articles featured in this special issue will inspire further dialogue, spark new
ideas, and contribute to the ongoing evolution of educational assessment as we embark on the
next century of progress. As we navigate the complexities of the digital age, the featured articles
will offer insights into the ways technology has reshaped our approaches to educational
assessment. From exploring validity frameworks that underpin assessment methodologies to
investigating the intricacies of automated essay scoring, automatic item generation,
collaborative problem-solving, and digital large-scale assessments, these contributions
encapsulate the breadth of advancements that have shaped the past and continue to mold the
future of educational measurement. The lessons gleaned from the past and the visions
articulated for the future converge in this special issue, offering a comprehensive exploration
of the multifaceted world of educational measurement and evaluation.

In drawing this editorial summary to a close, I wish to express my heartfelt gratitude to the
esteemed authors whose expertise and dedication have profoundly enriched this special issue.
A special acknowledgment extends to all the diligent reviewers who generously shared their
valuable insights, contributing significantly to the refinement of the submitted papers.
Additionally, my sincere appreciation goes to the editors of IJATE, Dr. Omer Kutlu and Dr.
Izzet Kara, for entrusting me with the privilege of curating this special issue. The realization of
this endeavor would not have been possible without the unwavering support and meticulous
efforts of the IJATE Editorial Team. Their commitment has been instrumental in bringing this
special issue to fruition.

Assoc Prof. Okan Bulut
Measurement, Evaluation, and Data Science

Faculty of Education, University of Alberta
6-110 Education Centre North, 11210 87 Ave NW,
Edmonton, AB T6G 2G5 CANADA

E-mail: bulut@ualberta.ca
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A dialectic on validity: Explanation-focused and the many ways of being
human

Bruno D. Zumbo 21"

tUniversity of British Columbia, Measurement, Evaluation, & Research Methodology Program, Department of
Educational and Counselling Psychology, and Special Education

ARTICLE HISTORY Abstract: In line with the journal volume’s theme, this essay considers lessons
N from the past and visions for the future of test validity. In the first part of the essay,
Received: Dec. 17, 2023 a description of historical trends in test validity since the early 1900s leads to the
Accepted: Dec. 19, 2023 natural question of whether the discipline has progressed in its definition and
description of test validity. There is no single agreed-upon definition of test

Keywords: validity; however, there is a marked coalescing of explanation-centered views at
Validity the meta-level. The second part of the essay focuses on the author's development
vali dati(,)n of an explanation-focused view of validity theory with aligned validation methods.

The confluence of ideas that motivated and influenced the development of a

Test theory, coherent view of test validity as the explanation for the test score variation and
Assessment validation is the process of developing and testing the explanation guided by
consequences, abductive methods and inference to the best explanation. This description also
True score. includes a new re-interpretation of true scores in classical test theory afforded by

the author’s measure-theoretic mental test theory development—for a particular
test-taker, the variation in observed test-taker scores includes measurement error
and variation attributable to the different ecological testing settings, which aligns
with the explanation-focused view wherein item and test performance are the
object of explanatory analyses. The final main section of the essay describes
several methodological innovations in explanation-focused validity that are in
response to the tensions and changes in assessment in the last 25 years.
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1. INTRODUCTION

In this paper, | reflect on test validity’s past and future in light of this journal volume’s theme,
Lessons from the Past, Visions for the Future. The global rise of assessments since the late 20th
century coincided with a period of rapid development and increased availability of
computational sophistication. Even recently, we have seen openly accessible conversational Al
systems, software for advanced statistical and psychometric analyses, Web 3.0 or the
metaverse, and digital innovations in test delivery. Additionally, assessment design, delivery,
and test validity have changed significantly from 1960 to now, along with social, political,
economic, cultural, scientific, and technological changes that have shaped our world. As such,
this certainly feels like an appropriate time for an “over-the-shoulder look™ back at some key
moments in assessment. It is advisable, if not illuminating, to set a course forward by at least
glancing at where we have been, so this paper takes a retrospective look at assessment while
looking forward to the horizon for a glimpse of what lies in store.

These tectonic shifts also changed test validity in educational and psychological measurement.
After describing historical trends in the definition of test validity, | glance back mainly from an
explanation-focused perspective (e.g., Zumbo, 2005, 2007a, 2009). For other perspectives on
test validity history, see Hubley and Zumbo (1996) for a historical description focused on
Messick’s contributions, Jonson and Plake (1998) for a historical comparison of validity
standards, Sireci (2009) for a historical analysis focusing on the Standards for Educational and
Psychological Testing (referred to as the Standards henceforth; American Educational
Research Association [AERA], APA, & National Council on Measurement in Education
[NCME], 2014), as well as the six previous editions, and Kane (2001) for a brief historical
review of construct validity with an emphasis on argumentation. Even a cursory glance at the
corpus of the major books in our field and the contributions on the pages of the International
Journal of Assessment Tools in Education or other scholarly research journals like it, such as
Educational and Psychological Measurement or Journal of Educational Measurement, shows
tremendous developments in validity theory, validation practices, assessment methodology, and
applications since the 1960s. To be more concrete, | will analyze test validity in the context of
the intellectual and commercial forces that shape assessment applications and developments in
test validity and assessment research.

1.1. The Zeitgeist of the Late 20th to the Early 21st Century in Assessment Research

General historical practice does not define these terms precisely; however, “late 20th century”
generally refers to the last quarter or third of the 20th century, whereas the “early 21st century”
is the first two decades of the 21st century.

The late 20th and early 21st century saw a global increase in the use of assessments, tests, and
instruments for various purposes in the social sciences based on educational and psychological
measurement developments. In education, large-scale testing, longitudinal testing, individual
assessment, and surveys coincided with a growing economy of global assessment and testing.
Of course, it would be disingenuous to portray vigorous activity and busyness on its own as
reflecting a rosy picture of assessment practices: The rapid changes in assessment theory and
practice of the late 20th and early 21st century left some important issues unresolved or in the
background. Reflecting on these changes in the assessment field, Zumbo (2019) draws these
issues to the foreground in his description of the tensions, intersectionality, and what is on the
horizon for assessments in education. Two strands of contemporary international large-scale
education assessments often sit in tension.

On the one hand, developers and purveyors of such assessments and surveys, those employed
and profiting from the testing and assessment industrial complex, desire to ensure that their
assessment tools and delivery systems are grounded in our most successful psychometric and
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statistical theories. They aim to do social good while serving their economic and financial
imperatives. There is nothing necessarily untoward or ignoble in this goal; what Zumbo (2019)
describes is just a social and economic phenomenon reflecting financial globalization and
international competitiveness.

On the other hand, there is the increasing desire of those of us outside of the test and assessment
industrial complex, per se, to ensure that the philosophical, economic, sociological, and
international comparative commitments in assessment research are grounded in a critical
analysis that flushes out potential invalidities and intended and unintended personal and social
consequences. These two strands are not necessarily disjoint and are connected by a common
body and goal.

With the tension described above in mind, this essay is written with the continued belief that
this tension is important and healthy as it unites both strands in working toward a common goal
of increasing the quality of life of our citizens globally.

1.2. Purposes of the Paper

As Zumbo and Chan (2014a) show via a large-scale meta-synthesis of the genre of reporting
test validity studies across many disciplines in the social, behavioral, and allied health sciences,
this research is largely uncritical in presenting their subject matter, rarely indicating what of
many possible validation frameworks were chosen nor why (Shear & Zumbo, 2014). As hidden
invalidities may undermine test score claims, this research should focus on the concept, method,
and validation process since invalid measures may harm test takers.

The first purpose is to summarize major trends in how prominent validity theories conceptualize
test validity from the early 1900s to the early 2000s. There are two general aims associated with
this first purpose. The first aim is to provide some organizing principles that allow one to
catalog and then contrast the various implicit or explicit definitions of validity. | look at those
trends mainly from an explanation-focused perspective (Zumbo, 2005, 2007a, 2009). The
second aim of the historical analysis is to examine the extent to which the major trends and
changes in prominent conceptions of validity and validity theories in the assessment field
targeted exposing and documenting possible hidden invalidities. I ask the important question:
have the descriptions and definitions of validity progressed to a single definitive theoretical
account since the early 1900s? Along the way, | aim to shine a light on the context of the
intellectual and commercial forces that shaped the changes in test design, development, and
delivery and the changes in validity theory.

The outcome of the descriptive and historical analysis of changes in test validity serves as the
basis for the second purpose: describing my explanation-focused test validity and what | see on
the horizon regarding methodological innovations emerging from the vantage point of my
explanation-focused view of assessment research and test validity (Zumbo, 2005, 2007a, 2009)
embedded within an ecological model of item responding and test performance (Zumbo et al.,
2015), placing a centrality to test consequences and values, and what | refer to as the many
ways of being human (Zumbo, 2018a). For this second purpose, | also revisit the earliest
articulations of my explanation-focused validity (Zumbo, 2005, 2007a, 2009) to describe what
I have not done hereto and situate those contributions within my developments in the
mathematical models of test theory that shaped my views of test validity. | will also briefly
describe philosophical and psychological ideas that shaped my thinking. This process results in
what may be described as field notes that reflect the ideas, impressions, thoughts, criticisms,
and unanswered questions as | continue to develop my explanation-focused theory of validity
and accompanying statistical methods. Drawing a thread from what led up to the first
description of the explanation-focused view in my Messick Award Lecture (Zumbo, 2005) and
reflecting on my field notes allows for a fuller description of what | see on the horizon of
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assessment research and test validity from the vantage point of my explanation-focused view.

Notably, the first two purposes are motivated by possible hidden invalidities that may
undermine test score inferences and claims while focusing on the concept, method, and
validation process since invalid measures may harm test takers. These two purposes of this
essay draw to the foreground what Zumbo (2019) describes as the tensions, intersectionality,
and what is on the horizon for assessments in education and psychology.

The third purpose reflects a broader goal to create space where test validity research and
assessment research more broadly can be considered setting the disciplinary silos aside to create
greater space for multidisciplinarity in inquiries of assessment research, test validity, and
validation practices. Like others before it (Zumbo, 2007a; Zumbo & Chan, 2014a; Zumbo &
Hubley, 2017), this paper aims to be a countervailing force against the widespread phenomenon
of assessment researchers creating what | refer to as measurement silos and fragmented
knowledge. These measurement silos may obstruct knowledge-sharing across fields and hinder
innovation. Working against these silos does not mean that field-specific assessment research
is invaluable; quite to the contrary. Nevertheless, some assessment research should aim to speak
across the measurement silos to enhance our understanding of measurement, reduce
fragmentation among researchers by removing boundaries, and combine expertise from various
fields to solve complex problems. In line with the broader objective, it is important to note that
the terms assessment, test, measure, and instrument will be used interchangeably and in their
broadest senses to mean any coding or summarization of an observed phenomenon.

Therefore, lest we fall into traditional camps and comfortable silos, validity applies equally to
instruments used in large-scale educational examinations, tests for certification and licensure,
psychological instruments, psychosocial education research, and the learning sciences, to name
a few. Of course, this statement about the broad implications of this commonality is not meant
to suggest that there are no unique features; instead, it shines a light on the fact that we have far
more in common to learn from each other than the comfortable disciplinary silos may suggest.

1.3. Structure of the Essay

Although this essay is not comprehensive, it aspires to be self-contained to provide the reader
with the context of discovery and the motivating factors for developing certain validity theories
and methods. The topics were selected to motivate the reader to embrace the challenges of
contemporary assessment research and test validation described in the earlier sections.

This paper is organized into seven sections to meet its purposes. Section two describes the
difference between validity theory and validation and describes the evolution of the definition
or description of the concept of validity since the early 1900s. | investigate the development of
the definition or description of the term “validity” as it relates to validity theory or test
validation because, with few exceptions, what is offered in the historical record does not
resemble a theory, per se, even in the most liberal understanding of what is a theory. Doing so
allows me to cast a wide net as | investigate how validity theory has evolved since the early
1900s. Section three addresses the natural questions that arise from the over-the-shoulder look
back at the history of validity: what are the changes, whether they reflect progress in our
understanding of test validity, and, if so, what kind of progress is it? An explanation-focused
view of test validation and validation methods emerges from the historical analysis, setting the
stage for my explanation-focused view. Therefore, section four sets the stage by describing the
necessary conceptual and psychometric preliminaries for a detailed description of my
explanation-focused view of test validity. Section five describes the current version of my
explanation-focused view of assessment research and test validity, the confluence of ideas that
influenced its initial development, and how it has developed into a coherent research framework
for test validity and assessment research. Section six describes what is on the horizon regarding
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innovations in methodology supporting the explanation-focused. Section seven is the
conclusion, in which I provide a brief reflection on issues discussed in the article.

2. EVOLVING DEFINITIONS OR DESCRIPTIONS OF VALIDITY

This section describes some key moments in the history of validity theory reflecting the changes
in the conceptualization or definition of validity from the early 1900s to date. In the latter part
of this section, | continue the theme of key moments in the validity history mainly from the lens
of an explanation-focused perspective (e.g., Zumbo, 2005, 2007a, 2009).

It is advisable, if not illuminating, to set a course forward by glancing at where we have been.
Drawing on historical and contemporary research in test validity, | argue that contrasting
concepts of validity are important for understanding the sources, methods, and the variety of
knowledge claims that emerge from them. The description of the historical trends will aid in
exploring the general principles and challenges of validity theory and validation practices in
education research and large-scale assessment rather than focusing on a specific domain such
as science assessment or context such as international comparative surveys such as those
administered by the OECD.

The question addressed in this section is: What is meant by “validity” in educational and
psychological measurement by investigating how validity theory has evolved since the early
1900s? Of course, the reader must be mindful that for most of this essay section, | focus on the
various descriptions and definitions of the term “validity” in test validity; however, more
generally, | attend to validity theory. In many cases, no explicit definition is offered. Still, a
definition of sorts is, in essence, implied through the description of what the authors mean by
the concept of validity offered in various influential publications that other researchers have
cited since the early 1900s.

To be inclusive and cast a wide net of the historical record, I investigate the change in (a) what
authors present as definitions of validity or test validity, (b) descriptions of the term “validity”
rather than definitions as they relate to validity theory or test, and validation, and (c) theories
of test validity offered. However, it is notable that, with few exceptions, what is offered in the
historical record does not resemble a theory, per se, even in the most liberal understanding of a
theory. Zumbo (2009) found that what is described as “validity theory” in articles in research
journals, book chapters, or textbooks is a mélange of the three options listed above, with the
most common being descriptions of the term “validity.”

Given the vast array of approaches to test validity that have emerged since the early 1900s,
Zumbo (2007a) provides an important cautionary note.

Integrating and summarizing such a vast domain as validity invites, often rather facile, criticism.
Nevertheless, if someone does not attempt to identify similarities among apparently different
psychometric, methodological, and philosophic views and synthesize the results of various
theoretical and statistical frameworks, we would probably find ourselves overwhelmed by a
mass of independent models and investigations with little hope of communicating with anyone
who does not happen to be specializing on “our” problem, techniques, or framework. Hence, in
the interest of avoiding the monotony of the latter state of affairs, even thoroughly committed
measurement specialists must welcome occasional attempts to compare, contrast, and wrest the
kernels of truth from disparate validity positions. However, while we are welcoming such
attempts, we must also guard against oversimplifications and confusion, and it is in the interest
of the latter responsibility that | write to the more general aim. (Zumbo, 2007a, pp. 71-72).

As Zumbo (2007a) remarked, reading the vast literature on validity theory and practice dating
back to the early 20th century leaves one with the impression that the history of test validity
and validation practices exhibits a pattern characteristic of a maturing science. One is left with
the impression that the history of test validity reveals a growing understanding and a series of
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unending debates on topics of enduring interest. An example of growing understanding is a
change in language from (a) distinct types of validity to (b) types of validity evidence. This
change from types of validity to types of validity evidence may seem a subtle semantic move.
However, as described below, these implications substantially affect test validity and validation
practices. In terms of unending debates on topics of enduring interest, an obvious example is
whether consequences should play any role in test validity and validation practices.

2.1. The Phrase “Validity Theory” Will Be Used Broadly and Inclusively

As we transition to section two of this essay, it is important to describe how | use the phrase
“validity theory” throughout this essay. There are no single elements explicitly designated as
being “validity theory” because the terms “validity” and “theory” are used quite broadly both
in assessment and testing practice and in meta-level discussions about the measurement theory
and test validity.

To avoid confusion, the phrase “validity theory” will be used throughout this essay, following
its conventional use in the educational and psychological measurement field. | will follow suit
if something is referred to as a validity theory in the research literature and textbooks.

In addition, for our purposes herein, whether it is a theory is less important than what is meant
by term validity. Therefore, to avoid dwelling on whether something described as validity
theory in the educational and psychological measurement literature and textbooks is a theory
per se, the historical analysis in section two of this essay focused on defining or describing the
conception of the term “validity” in the phrases “validity theory” or “test validity.” Depending
on the kind or amount of description or definition of validity provided in the research literature,
the focus is on the denotation, connotation, or both of the word or expression for validity.

In summary, for section two of this essay, | will follow suit and include it for analysis if the
approach, perspective, or view of validity is described as a theory of validity in the educational
and psychological measurement literature or textbooks. Likewise, it need not be described as a
theory, per se, to be included in section two. This broad use of the phrase validity theory will
allow me to be inclusive in meeting our objectives of the historical analysis reported in section
two and subsequent analysis in section three.

2.2. Distinguishing Validity Theory and Validation Methods

This backward glance at the development of the concept of validity, as it pertains to test validity,
will be just that: a glance—our primary goal is to describe theories and methods for validation.
Zumbo (2007a, 2009) reminds us that it is important to distinguish between validity and
validation at the outset. In assessment, testing, and measurement, validity is properly
understood as denoting the property or relationship we are trying to judge; validation is an
activity geared toward understanding and making that judgment (Borsboom et al., 2004;
Zumbo, 2007a, 2009). Zumbo (2009) and Shear and Zumbo (2014) remind us of the importance
that a guiding rationale (i.e., validity) must play in selecting and applying appropriate analyses
(i.e., validation), while Zumbo et al. (2023) highlight how failing to distinguish between
validity and validation can lead to conceptual and methodological confusion.

Zumbo and Chan (2014a) documented that test validation studies reported in the published
educational and psychological research literature rarely explicitly define (or describe) what they
mean by validity for the purpose of their research. However, it appeared that the language
tended towards discussing the validity of scores and inferences. Reporting test validity evidence
without clearly defining validity in published validation studies tends to confuse validity theory
and validation methods, as validity theory literature shows (e.g., Messick 1989; Shear and
Zumbo 2014; Zumbo 1998, 2007a, 2009). Therefore, test validity and validation must be
distinguished to prevent overemphasizing data analysis methods without a conceptual basis. To
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make this less abstract, | will provide two examples. For instance, the multi-trait multimethod
(MTMM) approach from Campbell and Fiske (1959) is a validation method that follows
Cronbach and Meehl’s (1955) construct validity theory, which the survey research literature
does not always acknowledge. Likewise, as shown in Zumbo et al. (2023), the validation
methods of cognitive interviews or think-aloud methods are loosely founded on the notion of
validity involving an explanation for the item responses and a description of the response
process. To be clear, in this latter example, as Zumbo et al. note, this theory of validity involves
providing an explanation for the variation in responses to survey questions or test items. The
validation method is the cognitive interview or think-aloud interview.

Not surprisingly, the systematic reviews of the genre of reporting test validation studies in
education and psychological research by Zumbo and Chan found that validation practices'
statistical and psychometric complexity has increased over time. However, key sources of
validity evidence remain hidden or under-represented. In addition, the theoretical concepts of
validity, such as those reflected in the Standards and the framework described by Kane (2006,
2013) or Messick (1989), do not guide the validation process.

As Shear and Zumbo (2014) highlight, the systematic review of the genre of reporting practices
for validation studies in research journals in their chapter, and overall in Zumbo and Chan
(2014a), suggests two important implications in practice.

e First, as Messick (1995) warned, two primary threats to the validity of score interpretations
are construct underrepresentation and construct irrelevant variance. For instance, a systematic
study of test validity evidence based on response processes used by test takers (Zumbo et al.,
2023) or the consequences of test interpretation and use (Hubley and Zumbo, 2011) could
provide key evidence needed to shine a light on these currently mostly hidden threats to validity.

e Second, without a clear guiding theory of validity, it is hard to judge if a validity research
program has met its goals. The absence of a guiding theory of validity also makes it difficult to
compare findings from different validity studies that may have different aims. It undermines
the Standards’ statement that validity is “the most fundamental consideration in developing and
evaluating tests” (AERA et al., 1999, p. 9) because the meaning of validity may be unclear.
Different validity concepts can guide validation research, such as those reviewed above.
However, more clarity is still needed on specific validation methods that can assess test scores
according to these validity concepts.

In summary, to better understand the interplay between validity and validation, in this essay's
subsequent sub-sections, we explore the various definitions or descriptions of validity offered
in the research literature since the early 1900s and the validation methods implied by each
definition. As we transition to the description of the developmental periods and changes in the
definitions or descriptions of the concept of test validity, it bears repeating that | take a strong
position here and elsewhere (Shear & Zumbo, 2014; Zumbo, 2009
Zumbo et al., 2023;) that one needs to describe what they mean by “validity” to go hand-in-
hand with the methods used in the process of validation. | believe that my position is warranted
because, by and large, test validation studies reported in research journals do not report being
guided by any theoretical orientation, validity perspectives, or validity theory (Zumbo & Chan,
2014a, 2014b). Most troublingly, the extensive body of theoretical research literature on test
validity, described below, or the Standards, are rarely mentioned or cited in the over 700
published test validation studies in research journals examined in Zumbo and Chan (2014a).

2.3. Developmental Periods and Changing Definitions/Descriptions of Validity - Eleven
Definitions or Descriptions of What is Meant by the Term Validity

The following eleven definitions or descriptions of the concept of validity- what the term
“validity” means and how it is used- trace the historical development of educational and
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psychological measurement. The documentation of the explication of the locution “validity” in
educational and psychological measurement since the early 1900s and comparing it within a
historical context shows how these continue to evolve and inform contemporary validation
practices.

To avoid misunderstanding, before introducing the eleven definitions or descriptions of what
the term validity means, it is important to note that I do not mean “definition” to mean scientific
or operational variants thereof. In addition, | do not consider it a type of essentialism for
definitions, nor does it involve a commitment that the assigned meaning agrees with prior uses
(if any) of the particular description or definition of validity. Although these ways to consider
the definition or description of validity may be interesting and may even provide insights, they
would take me away from the more general purpose of this essay. Instead, my brief description
of the evolution of the definitions or descriptions of “validity” in test validity in educational
and psychological measurement is guided by ideas in speech-act theory, particularly what
Searle (1969, 1979) describes as propositional acts that are clear and express a specific
definable point, as opposed to mere utterance acts, which may be unintelligible sounds and
illocutionary acts that tell people how things are.

In this essay, | expanded upon my project tracing the evolution of the prominent conceptions
of validity from the past century with the intent of investigating the evolving conceptions of test
validity’s impact on contemporary validity theory and validation practices (Shear & Zumbo,
2014; Zumbo & Padilla, 2020; Zumbo & Shear, 2011; Zumbo, 2010). Rather than approaching
the task of tracing the descriptions and definitions of the concept of “validity” in test validity
naively of linguistic theory, descriptions of speech-acts and a method described in Searle (1979)
guided me. That is, | followed speech-act theory loosely, using it as a general framework rather
than a strict rule.

The method | use in this essay is, in a sense, empirical. | studied and documented the language
used in published articles, book chapters, and books in prominent conceptions of validity dating
back to the early 1900s. | also documented the types of illocutionary points explicating the
locution “validity.”

What follows in the next subsection of this essay builds on Shear and Zumbo (2014), which
lists historical periods for concepts of validity and corresponding validation methods.

2.3.1. Atest is valid if it measures what it is supposed to

The origins of this description of validity are typically described as the early 1900s. However,
it is notable that there was no description of validity, per se, during this period; rather, the
concept of validity is implied in the description of what makes a test valid.

The validity description during this period is embodied in Buckingham's (1921) and Courtis's
(1921) descriptions of a test as valid if it measures what it is supposed to. Courtis writes: “[t]wo
of the most important types of problems in measurement are those connected with the
determination of what a test measures, and of how consistently it measures. The first should be
called the problem of validity, the second, the problem of reliability” (p. 80). Similarly,
Buckingham writes in the context of intelligence tests: “By validity I mean the extent to which
they measure what they purport to measure. If for educational purposes we define intelligence
as the ability to learn, the validity of an intelligence test is the extent to which it measures ability
to learn” (p. 274).

Three points are noteworthy; first, these descriptions suggest that validity is a property of a test
rather than a test score or inference. Second, these definitions of validity entail no single implied
process or method of test validation. However, Courtis and Buckingham suggest considering
the test scores’ associations with other variables as possible statistical information informing
the judgment of validity without indicating how and what that statistical information may
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provide the researcher. Third, remarkably, these first two points are enduring—see a definition
of validity offered in the early 2000s by Borsboom et al. (2004, 2009).

2.3.2. Validity is about establishing whether a test is a good predictive device or short-hand
for a behavior

During the two decades between the world wars (1918 to 1939), behaviorism was North
American psychology's dominant school of thought. Influenced by early behaviorists (e.g.,
Hull, 1935; Watson, 1913), the dominant view of psychology during this period was partly a
response to earlier forms of introspective methods and psychoanalysis embracing a science of
human behavior. Behaviorists criticized both introspection and psychoanalysis for being
subjective, unscientific, and unreliable. Behaviorists of this period argued that psychology
should focus only on observable and measurable behavior and not on mental processes that
could not be directly verified, rejecting that innate factors, such as instincts or drives,
determined behavior.

This form of behavioral psychology, claiming that psychology is the science of human
behavior, significantly impacted education and educational and psychological testing and
measurement. Most notably, test scores were mostly considered signs or predictive devices for
some future or alternative behavior. Validity is about establishing whether a test is a good
predictive device or short-hand (criterion validity). Shear and Zumbo (2014) quote Angoff
(1988, p. 20), who writes: “Consistent with other writers at that time, Bingham defined validity
in purely operational terms, as simply the correlation of scores on a test with “some other
objective measure of that which the test is used to measure (Bingham 1937, p. 214)”.
Importantly, operationalism and operational definitions are invoked in this concept of validity.

This concept of validity suggests a specific, although limited, method of validation, which is
the correlation of test results with a criterion. These criteria assessments frequently tend to
forecast future actions or results, such as success in the workplace or college. In short, the
received view of validity during this period is about establishing whether a test is a good
predictive device or short-hand (criterion validity); therefore, a test is a predictive device or a
shorthand. Regarding validation methods, one establishes whether a test is a good predictive
device or short-hand. Therefore, the primary validation evidence is criterion correlation and
prediction.

2.3.3. The proliferation of “Types” of validity

Hubley and Zumbo (1996) describe the period between the 1930s and the late 1960s in test
validity as intellectually vibrant, with many creative and innovative developments. This
scholarly era in educational and psychological measurement was marked by encouraging
various views to flourish and debate and being immersed within a central motivation for the
activity.
In the 1940s and 1950s, many social and behavioral scientists felt the need and demand to have
their field recognized as a science. However, a science demands that "things" (more specifically,
behavior, affect, or cognition) be measured, and with measurement, one needs to have validity.
Thus, many of the changes seen in the area of validity have come from work in psychological
measurement that was motivated by this movement. (p. 210)

It is important to note that newer concepts of validity do not replace earlier ones in evolving the
concepts of validity. So, by this period, the earlier views that (i) the test is valid if it measures
what it is supposed to, and (ii) that validity is about establishing whether a test is a good
predictive device or short-hand for behavior are still present and vibrant. Therefore, the
criterion-based validity approach held its grip on test validation until the mid-1900s — and, not
surprisingly, it reappears regularly throughout the history of validity and even presently.

This view is perhaps best reflected in Anastasi’s (1950) characterization of the concept of
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validity: “It is only as a measure of a specifically defined criterion that a test can be objectively
validated at all .... To claim that a test measures anything over and above its criterion is pure
speculation” (Anastasi, 1950, p. 67). For example, if a test is designed to measure intelligence,
the criterion could be academic achievement or occupational success. She stated that any claim
that a test measures something beyond its criterion, such as an abstract construct or trait, is
speculative and not based on empirical evidence. She argued that a test can only be validated
by comparing it to a measure of the behavior or outcome the test intends to predict or explain,
a specific criterion; Anastasi also pointed out that both the test and the criterion are samples of
behavior, and many variables, such as motivation, mood, or situational factors, may influence
either or both of them. Therefore, she suggested that test scores should be operationally defined
in terms of empirically demonstrated behavior relationships rather than theoretical concepts.

Anastasi made a compelling case for a narrow description of test validity relative to the criterion
or prediction on which it is based. However, for various reasons, dissenting views began to
emerge that the criterion view was insufficient to capture the various uses and settings in which
tests were being used. So, from the 1930s to the late 1960s, we see a proliferation of many types
of validity. Sireci (2020) provides a rich snapshot of the different validity terms used in the
seven AERA, APA, and NCME Standards versions- described as “categories” or “types” of
validity in the 1952 and 1954 versions.

For instance, some psychological phenomena are abstract and do not have such a criterion or
prediction. This instance shows the cracks in a restrictive adherence to behaviorism alone but
also includes personality and clinical aspects that may affect the test scores. For example, in
contrast to the narrow view of a test criterion, Guilford (1946) makes the case that “[i]n a very
general sense, a test is valid for anything with which it correlates” (p. 429). I interpret this more
expansive view to mean that a test potentially has as many validities as there are (significant)
correlations.

As another indicator of the unrest and dissatisfaction with the narrow criterion definition during
the 1930s to the late 1960s, Rulon (1946), Cureton (1951), and Lennon (1956) made a case for,
defined, and extended the idea of content validity. Rulon argued that some tests (such as certain
educational tests) are obviously valid because, by design, an inherent property allows them to
be taken at face value. Rulon provides an example of tests that have this inherent or intrinsic
validity (which are obviously valid) as educational tests ... in which the material presented to
the student is the kind of material which constitutes the objectives of instruction, and in which
the operation required of the student by the test situation is the operation which the school is
trying to train the student to perform on such material” (p. 295). See Sireci (1998) for a thorough
description of content validity development that continues to reflect the key concepts and issues.

Hubley and Zumbo (1996, p. 209) aim to capture the essence of this period. They described
validity during this period as having many different types of validity available, and one chooses
the type or types of validity most relevant or most easily obtainable to validate one test or
assessment. This strategy of selecting one of several types of validity evidence can be seen in
the best light as opportunistic and providing prima facie evidence, which in this setting does
not mean that it proves or establishes validity but rather a fairly weak but essential claim in the
early stages of a validation plan. Alternatively, selecting one of several types of validity
evidence can be in a much worse light as somewhat haphazard (Zumbo & Chan, 2014b, p. 322).

Looking back at Hubley and Zumbo’s description of having many different types of validity
available, and one chooses the type or types of validity most relevant or most easily obtainable
from today’s perspective, it is apparent that perhaps without intending to, Millman (1979)
reflected the emergent view of validity from the latter part of the 1960s onward: "... in judging
any test, it is the use or interpretation of the scores that determines the appropriate indicators of
test validity and reliability. Method follows function” (p. 75). As Hubley and Zumbo note, in
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this statement, Millman appears to represent what many test developers seem to believe: Only
certain types of validity, in the parlance of the time, need to be shown for different purposes.

2.3.4. Cronbach and Meehl’s 1955 description of construct validity

Two interrelated key changes are reflected in the advent of Cronbach and Meehl’s (1955) highly
influential paper. First, if earlier in the 1900s, educational and psychological tests and
assessments were considered predictive devices or shortcuts (or short-hand) for a behavior, then
the period surrounding Cronbach and Meehl’s contribution to test validity, a dominant view
came to flourish that these tests and assessment were considered a structured way of
“visualizing the unseen” through the self-report of test-takers. Reflecting a second related
central change, as Shear and Zumbo (2014) note, researchers in the early history of validity
wrestled with ways to determine “if a test measures what it is supposed to,” as we noted, test
scores also came to be seen increasingly in a behavioral light. Validity and validation in the
first half of the twentieth century are often described as primarily empirical and possibly even
atheoretical (Angoff, 1988).

Importantly, 1 wish to be careful not to assert that any criteria or observations can be theory-
free. So, although | do not accept that any judgment or procedure of this nature can be
completely atheoretical, | accept that these judgments and procedures would have reflected
assessment theories such as projective or empirical criterion-keyed approaches (Hubley &
Zumbo, 2013) that were hotly contested at the time. Likewise, the claim of being “atheoretical”
could also refer to competing psychological theories; in particular, the early stages of what we
would call a cognitive revolution began to replace psychoanalysis and behaviorism as the
dominant approaches to studying psychology. In this sense, one could interpret Angoff’s
characterization of being “atheoretical” less controversially, that the intent was to take a neutral
position concerning the competing psychological theories of the time.

Finally, although | do not accept that any judgment or procedure of this nature can be
completely atheoretical, I accept that these judgments and procedures were based on what, upon
reflection, Cronbach (1988) described as a weak program of construct validity | described
above wherein any correlation of the test score with another variable is welcomed as validity
evidence that also gave rise to the increasing array of “types” of validity and was driven
primarily by the validation methods used rather than by a theoretical framework of validity.
Partly, in response to this, The Technical Recommendations for Psychological Tests and
Diagnostic Techniques (APA, 1954) introduced four aspects of validity: content validity,
predictive validity, concurrent validity, and construct validity.

The American Psychological Association Committee on Psychological Tests found it necessary
in the early 1950s to consider broadening the then-current definition of validity to accommodate
the interpretations assigned to assessment in personality, abnormal, and clinical psychology. As
Cronbach (1989) notes, a subcommittee of two members, Paul Meehl and Robert Challman,
was asked to identify the kinds of evidence needed to justify the "psychological interpretation
that was the stock-in-trade of counselors and clinicians™ (p. 148). Cronbach goes on to state that
Meehl and Challman introduced the notion and terminology of construct validity, which was
incorporated in the 1954 Technical Recommendations (American Psychological Association,
1954). The concept of construct validity was more fully described by Cronbach and Meehl
(1955).

The purpose of their influential article (Cronbach & Meehl, 1955) was to explain their concept
of construct validity. As Shear and Zumbo state, although initially introduced along with
content, criterion-related predictive, and criterion-related concurrent as a fourth “type” of
validity, construct validity also brought a shift in perspective. Construct validity was initially
intended to guide evaluating test score interpretations when no adequate criterion or content
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definition was available. Using the philosophical and scientific principles of logical empiricism
(Zumbo 2010), Cronbach and Meehl (1955) outlined an approach to articulating and testing a
proposed nomological network, of which test scores were one observable result. Given that
Cronbach and Meehl variously refer to both “construct validity” (p. 281) and “construct
validation” (p. 299), their description of construct validity is not easily distinguished as either
a definition of validity or a process of validation. For example, Cronbach and Meehl clearly
articulated how one might gather evidence during the validation process. However, they also
emphasized that “Construct validity is not to be identified solely by particular investigative
procedures, but by the orientation of the investigator” (Cronbach and Meehl 1955, p. 282).

It should be noted that since its introduction in the field, many authors refer to construct validity
as the most important characteristic of a test, but it is seldom defined. A clear statement of what
a construct is and the logic of construct validation was presented by Cronbach and Meehl
(1955). These authors wrote:

A construct is some postulated attribute of people, assumed to be reflected in test performance.
In test validation the attribute about which we make statements in interpreting a test is a construct.
We expect a person at any time to possess or not possess a qualitative attribute (amnesia) or
structure, or to possess some degree of a quantitative attribute (cheerfulness). ... Persons who
possess this attribute will, in situation X, act in manner Y (with a stated probability). The logic of
construct validation is invoked whether the construct is highly systematized or loose, used in
ramified theory or in a few simple propositions, used in absolute propositions or probability
statements. We seek to specify how one is to defend a proposed interpretation of a test .. ..” (p.
247)

In short, a measure is valid for a construct when it produces results that can be interpreted
regarding the construct definition under consideration.

Reflecting on the widespread and nearly immediate uptake of construct validity, Zumbo (2021,
2023a, 2023Db) stated that some confusion arose among assessment practitioners and researchers
from the fact that tests that are construct-valid provide information about (i) the study
participant in terms of the construct and (ii) how the construct definition itself can be
strengthened or extended. For some, the latter is counterintuitive: How can a previously
constructed valid test provide information about strengthening or extending the construct
definition? Distinguishing these two types of information and recognizing the importance of
the second type is notable for two reasons. First, it is consistent with a key point made by the
philosopher of science van Fraassen (2008, 2012), who highlighted in his study of the history
and philosophy of measurement that the theory of the phenomenon and its measurement cannot
be answered independently of each other, and they co-evolve. Second, this co-evolution is an
important, yet largely unspoken, feature in my theory of validity and validation as an integrative
cognitive judgment involving a form of contextualized and pragmatic best explanation that the
practice of test validation will (should) inform the construct, competency, or attribute we posit
to be measuring. This theme will be picked up again later in this essay.

Importantly, for the primary purpose of this essay to draw attention to an explanation-focused
view of validity, Cronbach and Meehl state that the problem faced by assessment researchers
is “What constructs accounts for variance in test performance’ (p. 282); “Determining what
psychological constructs account for test performance is desirable for almost any test” (p. 282);
“A numerical statement of the degree of construct validity would be a statement of the
proportion of the test score variance that is attributable to the construct variable” (p. 289).

As noted by Cronbach (1971), since the advent of construct validity, researchers in education
and psychology have generally leaned toward the nomological network conception of
psychological terms. It is argued that a construct is admissible if properly anchored in a
nomological network. Thus, many pieces of evidence must be used to support a claim made
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from a score from a test or assessment. Cronbach and Meehl’s (1955) introduction of construct
validity could reasonably be interpreted as the first nudge in the scientific direction to
developers of psychological assessment and assessment researchers by providing an alternative
to the prevailing operationalist and criterion-based approaches to test validity. In practice,
however, shortly after its introduction, construct validity came to be viewed as a more abstract
and global form of validity, even though it was meant to move in the opposite direction towards
a deeper understanding of dispositions and the trait concept of that period that were poorly
theorized in the psychological assessment of the time- as evidenced by the need to establish the
American Psychological Association Committee on Psychological Tests as described above.

Importantly, as suggested by Cronbach (1988), a strong program was presented as the ideal.
Along with this came an emphasis that validity and validation were about evaluating proposed
interpretations of test scores rather than the test itself, a fundamental tenet of modern validity
theory (Sireci, 2009; Zumbo, 2007a). As Shear and Zumbo note, despite this call for a holistic
framework of scientific inquiry, validity remained a fragmented concept, and the type of
validity one demonstrated was most often a product of the method used to document validity
(Hubley and Zumbo 1996).

Kane (2001, pp. 321 — 326) provides a clear description of the setting of construct validity
theory and a rich analysis of its strengths and weaknesses. Among Kane’s insights that are
important for the current essay is that there was a lack of clear criteria for the adequacy of
validation efforts. Likewise, he states:

The basic principle of construct validity calling for the consideration of alternative interpretations
offers one possible source of guidance in designing validity studies and in restraining empirical
opportunism, but like many validation guidelines, this principle has been honored more in the
breach than in the observance. (p. 326)

To be fair, Cronbach and Meehl (1955) did not aim to clear the field and describe a single view
of validity (that would come later); their paper did not do much to slow down the proliferation
of types of validity. As Hubley and Zumbo (1996) describe, in 1966, the validity terms
predictive and concurrent were subsumed and replaced with criterion-related validity (Angoff,
1988). Thus, a trinitarian concept of validity emerged, as described by Hubley and Zumbo.

Although the trinitarian concept of validity prevailed historically, other types of validity have
been proposed. Indeed, during the 1940s and 1950s there was a proliferation of different
conceptions and delineations of validity. Some of the other validity types proposed include
Guilford's (1946) factorial and practical validity, Mosier's (1947) face validity, Gulliksen's
(1950a) intrinsic validity, and Anastasi's (1954) proposal of face, content, factorial, and empirical
validity. (p. 210)
While the trinitarian concept of validity initially aided in elucidating validation procedures, it
has, over time, produced unfavorable consequences for testing practices. It oversimplifies and
crudely groups various data-gathering procedures meant to contribute to understanding what a
test measures. Although there is some disagreement about whether the trinitarian concept was
meant to introduce three aspects of validity (Guion, 1980) or three types of validity (Angoff,
1988), the three came to be viewed as separate entities. Guion (1980, p. 386) described these
“as something of a Holy Trinity representing three different roads to psychometric salvation,"
meaning that at least one type of validity is needed. However, one has three chances to get it, a
take-home message that continued unabated from the last period described above.

2.3.5. Loevinger clears the way forward to construct validity as the whole of validity

Into the 1960s and 1970s, even after the highly influential theoretical articulation of construct
validity by Cronbach and Meehl (1955), anyone wishing to conduct test validation research
would find themselves overwhelmed by a mass of independent concepts of validity and “types”
of validity practices and investigations with little hope of communicating with anyone who does
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not happen to be specializing in “our” problem, techniques, or framework.

With clarity of intellectual purpose and clear writing, Loevinger’s (1957) proclamation "since
predictive, concurrent, and content validities are all essentially ad hoc, construct validity is the
whole of validity from a scientific point of view" (p. 636) figuratively wrangled the proliferation
of concepts and methods resulting from the “wild west” spirit of the period. Thus, our evolving
definition of validity changed when Loevinger’s (1957) “construct of validity is the whole of
validity” gained more popular support in the 1970s and the work of individuals such as Messick
(1975), who argued that to properly judge the appropriateness, meaningfulness, and usefulness
of an inference or claim based on a test score; one must have evidence of what the test score
means or represents.

Loevinger (1957) makes the following points that are, for the most part, largely ignored in the
validity theory research literature.

Thus, in place of the classification of validity proposed in the Technical Recommendations, it is
here recommended that two basic contexts for defining validity be recognized, administrative and
scientific. There are essentially two kinds of administrative validity, content and predictive-
concurrent. There is only one kind of validity which exhibits the property of transposability or
invariance under changes in administrative setting which is the touchstone of scientific
usefulness: that is construct validity[sic]. (Loevinger, 1957, p. 641)

Neither the Technical Recommendations nor Cronbach and Meehl gave a formal definition of
construct validity. In the former paper the term was introduced as follows: "Construct validity is
evaluated by investigating what psychological qualities a test measures, i.e., by demonstrating
that certain explanatory constructs account to some degree for performance on the test...
Essentially, in studies of construct validity we are validating the theory underlying the test" (121,
p. 14). (Loevinger, 1957, p. 641)

Cronbach and Meehl's introduction of the term was: "Construct validation is involved whenever
a test is to be interpreted as a measure of some attribute or quality which is not “operationally
defined.” The problem faced by the investigator is, 'What constructs account for variance in test
performance? (20, p. 282) (Loevinger, 1957, pp. 641-642)

These distinctions and concepts will play a more central role as validity evolves. With the
publication of a crucial article by Cronbach and Meehl in 1955, the construct model, which
strongly focuses on construct validity, was introduced and moved toward in the early 1950s.
Similarly, Loevinger (1957) made the crucial point that every test, if for no other reason than
the fact that it is a test and not a criteria performance, underrepresents its construct to some
extent and contains sources of irrelevant variance. The focus on observable behavior, theories
of learning, and psychology's relatively recent split from psychoanalytic and introspective
methods are reflected in the early- to mid-1900s in the validity history. The early stages of what
we now refer to as the cognitive revolution of the 1970s were evident in the 1960s.

The period post-Cronbach and Meehl, mostly the 1970s to the present, saw the construct
validity model take root and saw the measurement community, led by efforts of Sam Messick,
delve into a moral and consequential foundation for validity and testing by expanding to include
the consequences of test use and interpretation.

2.3.6. Messick’s influence on test validity until the turn of the twenty-first century

Discussing test validity and assessment research from the mid-1970s until the twenty-first
century is challenging without considering Sam Messick’s views at length. His impact looms
so large on this topic that most discussions of validity between 1975 and 2000, in some senses,
are extensions, responses to Messick’s earlier writings, or both. Most certainly, my explanation-
focused view embracing the many ways of being human that emerged in the late 1990s,
described in a later section of this essay, is a case in point.

Messick (1975, 1980, 1988, 1989, 1995, 1998, 2000) articulated a unified view of validity in
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several publications. He was clear that validity is about the inferences, interpretations, actions,
or decisions based on a test score, not the test itself. It refers to the degree to which accumulated
evidence supports the intended interpretation of test scores for the proposed purpose. Moreover,
validity is about whether the inference one makes is appropriate, meaningful, and useful given
the individual or sample with which one is dealing and the context in which the test user and
individual/sample are working. That is, one cannot separate validity from the sample from
which or the context in which the information was obtained (Zumbo, 2009).

Messick (1972) makes an early case for the importance of psychological processes, which he
later called substantive validity evidence, in a paper largely ignored in the test validity literature.
He states that one of the main challenges for psychology is to translate psychological theories
from words to rules, making clear the structure of thought and behavior. Creating sequential
models of psychological processes is essential, and factor analysis can reveal their key
components. Factor analysis finds a few variables from consistent individual differences in
complex behaviors, showing their relationships. Factor analysis also validates traits and
provides the functional method to validate laws. This multivariate experimental method is
tested from the literature and in connection to the nature and formation of psychological traits
and complex processes in learning, problem-solving, and creativity. He showed that evidence
for the role of factors of cognition and personality in influencing those complex performances
has been increasing, forming a foundation for the final step of detailed model building.

Messick provided the most extensive consideration of consequences in assessment and testing.
In the following extended quotation, Hubley and Zumbo (2011) highlight several critical points
about Messick’s unified view of validity relevant to considering social consequences.

Under the unified view, validity is all about the construct and meaning of scores. The validation
process involves presenting evidence and a compelling argument to support the intended
inference and show that alternative or competing inferences are not more viable. One refers to
types of validity evidence rather than distinct types of validity. Furthermore, evidence is
intended to inform an overall judgment; therefore, validation is not meant to be just a piecemeal
activity. Messick and others (e.g., Hubley & Zumbo, 1996; Zumbo, 2007a, 2009) have
strenuously argued that validity cannot rely solely on any one of these complementary forms of
evidence in isolation from the others.

Finally, validation is an ongoing process. The unified model provides us with a regulative ideal
that gives us something to strive for and governs our validation practice (Zumbo, 2009).
However, as Messick (1989) points out, “Because evidence is always incomplete, validation is
essentially a matter of making the most reasonable case to guide both current use of the test and
current research to advance understanding of what test scores mean” (p. 13). Thus, we can think
of this process as similar to repairing a ship while at sea (Zumbo, 2009).

The consequences of testing refer to the unanticipated or unintended consequences of legitimate
test interpretation and use (Messick, 1998). There are two aspects to the consequential basis of
testing: value implications and social consequences. Some writers have argued that social
consequences have no place in validity; their argument tends to be based on a misconception
that social consequences are about test use and, in particular, test misuse. First, the focus is on
consequences, not use. Second, Messick (1998) did not view test misuse or illegitimate test use
as part of the consequences of testing. Indeed, although they might be important concerns, he
saw the consequences of test misuse as irrelevant to the nomological network and score
meaning and thus outside of construct validity and the validation process.

As I will describe in more detail later in this essay, the aspect of Messick’s theorizing that
perhaps most reflects his thinking is the consequential basis for interpretation and use.
Nevertheless, it is often misunderstood (Hubley & Zumbo, 2011). The consequential basis is
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not about poor test practice. Instead, the consequences of testing refer to the unanticipated or
unintended consequences of legitimate test interpretation and use (Messick, 1998).

Social consequences of legitimate test use can be positive or negative, and both are important
in terms of validity. While the test developer and test user are often more concerned about
unanticipated negative or adverse effects resulting from test use, Hubley and Zumbo (2011)
argued that one must consider positive effects when considering validity and score meaning.
Again, from a validity standpoint, the focus is on effects traceable to sources of invalidity, such
as construct underrepresentation and construct-irrelevant variance. Because these consequences
contribute to the soundness of score meaning, they are an integral part of construct validity and
the validation process (Messick, 1989; 2000).

In summary, as Shear and Zumbo (2014) state, in an attempt to bring together these various
strands of validity and validation that still dominated discourse about validity theory into the
early 1970s, Messick (1989) provided the following definition of validity: “Validity is an
integrated evaluative judgment of the degree to which empirical evidence and theoretical
rationales support the adequacy and appropriateness of inferences and actions based on test
scores or other modes of assessment” (p. 13). As Zumbo and Shear state: “While this definition
of validity does not entail a single approach to validation, three widely accepted guiding tenets
are that (a) numerous sources of evidence can contribute to a judgment of validity, (b) validity
is a matter of degree rather than all or none and, (c) one validates particular uses and
interpretations of test scores, rather than a test itself.” (p. 95)

2.3.7. Embretson’s construct validity is a universal and interactive system of evidence,
emphasizing construct representation and nomothetic span

Embretson (1983, 2007) described construct validity as a universal and interactive system of
evidence, emphasizing construct representation and nomothetic span. Embretson’s framework
is the first of the descriptions of validity that | encountered that explicitly implies a research
method to investigate the claims made in the framework. This feature of Embretson’s
framework is a strength because it supports the interpretation of formal cognitive modeling and
correlational technigues, among others.

In addition to this institutionalized definition of validity presented by the AERA, APA, and
NCME (1999) Standards, Zumbo (2010) highlights that the research program by Embretson
(1983) could be read as a response (or follow-up) to Cronbach and Meehl (1955). She
characterizes her view of validity as a “universal and interactive system” (Embretson, 2007, p.
452). Much like Loevinger before her, it appears that Embretson aimed to bring clarity of
purpose to construct validation described by Cronbach and Meehl.

What has come to be called response processes evidence in support of validity is a central aspect
of Embretson’s conception of validity (Zumbo & Hubley, 2017). As noted by Hubley and
Zumbo (2017), Embretson generously gives the nod to Messick’s early (1972) claim that there
is a need in the psychometric field to develop models of psychological processes that underlie
test performance (Whitely, 1977). Embretson (1983) proposed that construct validity is
comprised of two aspects: (a) construct representation and (b) nomothetic span. Construct
representation involves identifying theoretical mechanisms (e.g., processes, strategies,
knowledge stores, metacomponents) that underlie test items or task performance. In contrast,
nomothetic span involves relationships between the test score(s) and other variables. In the
parlance of the Standards (AERA et al.,, 1999, 2014), one might think of construct
representation as falling under the response processes' source of evidence and nomothetic span
as falling under the relations to other variables' source of evidence. As Hubley and Zumbo note,
Embretson (1983) saw construct representation as concerned with test scores' meaning. In
contrast, the nomothetic span has to do with the significance of test scores. Furthermore, she
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and her colleagues argued that the theoretical mechanisms can be examined using task
decomposition methods from information processing (Embretson et al., 1986).

Embretson’s conception of validity draws heavily on the notion of construct representation
versus nomothetic span; the former deals largely with cognitive processes and modeling, and
the latter with observed relationships (Embretson, 1983, 1998, 2007). This framework provides
substantial emphasis on modeling cognitive processes and internal test characteristics while
also providing a framework for integrating multiple forms of evidence. Zumbo et al. (2023)
show Embretson’s influence among the earliest descriptions of response processes as validity
evidence in the transition from the behaviorist to information processing and early traditions of
cognitive psychology. As Zumbo et al. state, these early signs of information processing
research led to a nascent kind of cognitive-psychometric modeling of response processes
initiated in the mid-1970s by Susan Embretson (Whitely) (e.g., Embretson, 1983, 1984, 1993;
Embretson et al., 1986; Whitely, 1977).

2.3.8. Haig’s and Zumbo’s explanation-focused views of validity

Haig (1999) argued for adopting a broad explanationist outlook on construct validation in which
the generation, development, and different forms of abductive reasoning carry out a
comparative appraisal of theories. They make a sound case that validation is a form of abduction
and that the process of discovery (for example, see Thagard, 1992) shows that scientists often
reason from empirical generalizations to explanatory theories to infer and evaluate possible
explanations in an abductive way. Haig (in press) provides a full and rich articulation of his
explanation-centered view of validation, which historically should be read as the long-awaited
response to Cronbach and Meehl’s (1955) articulated from a contemporary philosophy of
science. A central theme in Haig’s (in press) recent views is the important turn away from
nomological networks to pragmatic theories and their evaluation by explanatory means.

Zumbo (2005, 2007a, 2009) independently introduced explanation-focused views of test
validity in which construct validity centrally involves making inferences of an explanatory
nature, highlighting inference to the best explanation (IBE). This reliance on explanation and
IBE was presented contra the dominant mode of construct validation framed as hypothetico-
deductive empirical tests in line with Cronbach and Meehl and those scholars who advocated
that view. The view of validity described in a later section of this essay that is meant to guide
our assessment research reflects Zumbo’s perspective on construct validity: “[e]xplanation acts
as a regulative ideal; validity is the explanation for the test score variation, and validation is the
process of developing and testing the explanation” (2009, p. 69).

As described earlier in this essay, Zumbo’s explanation-focused view is central to the purpose
of this essay; therefore, it will be more fully articulated in the third section of this essay.

2.3.9. Two clear departures from the modern, unified approach to validity

Two clear departures from the contemporary unified approach to test validity have drawn
attention and advances since 2000. As described by the authors when these views were
introduced, these two views reflected bold strategies aimed to strip down the more elaborate
notions of validity reflected largely by developments from Cronbach and Meehl to Messick and
reflected in the Test Standards.

Lissitz and Samuelsen (2007) describe validity as related solely to internal test characteristics.
They write: “Together, we suggest that these essentially internal characteristics (reliability and
content validity) be called the internal validity of the test, and all other characteristics be
considered essentially external matters” (p. 446). They aimed to outline a concept of validity
with more clearly developed and practical validation methods. Their conception is well-suited
to modern methods of content validation, cognitive modeling, and reliability analysis (p. 445).
While they recognize the importance of additional sources of evidence, they seem to consider
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these distinct from a determination of validity.

Borsboom et al. (2004, 2009) proposed a radically different definition of validity, which, in
short, aims to extract construct validity from the theories of validity. They state their point
clearly: “... a test is valid for measuring an attribute if and only if (a) the attribute exists and
(b) variations in the attribute causally produce variations in the outcomes of the measurement
procedure” (Borsboom et al. 2004, p. 1061). Importantly, the contemporary view of validity in
the tradition of a unified view per Cronbach-Meehl-Messick describes validity as a property of
test scores or inferences, not as suggested by Borsboom et al. that validity is a property of tests.
Borsboom et al. offer validating tests by stating formal cognitive theories, developing tests from
these theories, and empirically investigating response behavior.

2.3.10. Schaffner’s construct progressivity assessment

Schaffner (2020) introduces an approach to test validity that applies construct validity. Still, for
reasons he develops in his article related to his conceptualization of the concepts of “truth” and
“validity,” it is better thought of as construct progressivity assessment (CPA). Schaftner (2020)
proposed that construct validation is a process of epistemic appraisal of competing models or
theories, assessing various models or theories using empirical and extra-empirical standards
that speak to a model's theoretical virtues.

For this essay, Shaffner’s view of “construct validity” is not only a recent offering in the long
line of construct validity approaches in educational and psychological measurement but also an
important reminder of the distinction between two ideas that are often presented as intermixed
in contemporary test validation practices: (a) the validation of constructs as theory appraisal,
more generally, and (b) test validity. In addition, we are reminded of the contingency of validity
claims. The clarity of Schaffner’s exposition helps bring these two points to the forefront.

2.3.10.1. Distinguishing the Validation of Constructs as Theory Appraisal and Test
Validity. Schaffner (2020) begins his article by describing a variation on the widely accepted
description of constructs in the main educational and psychological measurement. Concepts
like intelligence frequently refer to general, abstract, and putatively explanatory entities, and
these types of entities are often generally termed constructs. He goes on to state that:

“... considerable investigatory efforts involve assessments of the reliability and validity of those
constructs. Determining whether such constructs are valid—whether they are fictions and
fantasies or are “real” (at least in the sense that they have appropriate explanatory power, utility,
and strong evidential support)—can be approached from a variety of perspectives and traditions”
(p. 1214).

A close read of Schaffner’s description is that the constructs that we typically seek to validate,
such as intelligence, must be validated indirectly. So, in the process of validation, we are
looking for correlates of constructs, and the constructs put an interpretation on the observed
behavior.

Nothing is inherently amiss with Schaffner’s description; however, it highlights that his
conceptualization of “validity” is focused on validating the construct. This conceptualization is
not unreasonable; after all, it is quite reasonable to read “construct validity” as the process of
the validation of constructs and, to some extent, the theories that contain them. Cronbach and
Meehl, on the other hand, as | described earlier in this section of the essay, more narrowly
define constructs as “some postulated attributes of people, assumed to be reflected in test
performance” (Cronbach & Meehl, 1955, p. 247), as such, constructs are tied to what may be
thought of as test validity. Unfortunately, Cronbach and Meehl and their interpreters are not
always as clear in their distinction of (a) validating constructs more generally as theory
evaluation and (b) test validity, which is more closely tied to the process depicted in the
quotation early in this paragraph of Cronbach and Meehl. Of course, one could interpret
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Schaffner’s CPA as test validity akin to Cronbach and Meehl, where Shaffner’s “observed”
behavior is the item response. Schaffner makes this turn to test validity without fanfare when
he relates CPA to Kane’s argument-based approach.

Some validity theorists have worked to distinguish the validation of constructs from test
validity. Borsboom et al. (2004, 2009) also highlight this point and suggest separating construct
validity from measurement concerns. Haig (in press) provides a thoroughgoing and accessible
discussion of concerns regarding the mixing of the evaluation of theory (construct validity as
the evaluation of constructs as a kind of theory evaluation) and test validation (akin to Cronbach
and Meehl’s description in the quotation earlier in this section) and presents a reconciliation of
this often unaddressed issue. Haig initially argues for the separation of the validation of
constructs and test validity for strategic reasons, allowing him to highlight the importance of
his preferred interpretation of construct validation as theory appraisal but, in the end, arrives at
a fruitful reconciliation. In the end, Haig makes the case that construct validity and test validity
should be brought back together by invoking developments in coherentist epistemology and a
theory of explanatory coherence- see Haig (in press) for details. In closing, Haig also notes that
Schaffner’s wide view on theory assessment could reasonably encompass an explanation-
focused view, particularly inference to the best explanation.

2.3.10.2. Unlike Some Validity Theories That Imply A Universality of Validity
Claims, CPA Is Temporally Contingent. The second matter that Schaffner’s description
highlights is that, unlike some validity theories, for example, those who argue validity as a
property of a test, CPA is temporally contingent. This temporal contingency recognizes that test
validity may change depending on data from newer instruments and methodological advances
(p. 1224) and, therefore, is not a universal claim. This contingency is also noted by Cronbach
and Meehl (1955), Messick (1989), Hubley and Zumbo (2011), and Zumbo (2007a, 2009),
among others. This contingency is a central point of this essay: test validity must address how
well the inferences, uses, or both of a test or assessment travel across time and place.

3. QUESTIONS OF HISTORICAL CHANGES AND PROGRESS SINCE EARLY 1900

The focus of this section of the essay is the analysis of the patterns of change and documenting
major themes in the historical record of changes in validity theory reported in section two of
this essay and whether these changes reflect progress in our understanding of test validity, and,
if so, what kind of progress is it? By interrogating the assumptions and evidence behind the
different conceptions of validity and validity theory and characterizing the diversity of scientific
practices, we advance our understanding of how the notions of validity and validity theory work
and decipher what kinds of answers they deliver. To my knowledge, no analysis of this kind
has been reported in the research literature.

To better understand the interplay between validity and validation, section two of this essay
describes the definitions or descriptions of the term validity offered in the test validity research
literature since the early 1900s and the validation methods implied by each definition. Recall
that these descriptions or definitions and their aligned validation methods characterize what is
commonly referred to as a validity theory in educational and psychological measurement
textbooks and research journals. This section analyzes the historical record of changes in the
concept of validity and validity theory and validation since 1900.

3.1. Philosophy of Scientific Realism as It Relates to Theory Change and Progress
3.1.1. Why should we be concerned with the philosophy of scientific realism?

By the standard account in the philosophy of science, claims regarding realism, anti-realism,
and nonrealism take center stage when one asks questions about theory change and scientific
progress. However, this has largely been ignored in accounts of theory change in test validity,
leaving the reader uncertain of how the author(s) ground their analysis and unable to interpret



Int. J. Assess. Tools Educ., Vol. 10, Special Issue, (2023) pp. 1-96

or adjudicate the conclusions appropriately. This need to ground the research of theory change
in a philosophy of scientific realism becomes particularly important if one aims to go beyond
the most basic cataloging of concepts (e.g., Kuhn, 1996). To avoid this kind of uncertainty and
confusion, I describe my stance on the philosophy of scientific realism as it relates to questions
that arise during the analysis of changes in the descriptions and definitions of the concept of
validity in assessment and testing and differences in validity theory since 1900. This description
also allows me to describe how my stance on philosophic realism has shaped and informed my
explanation-focused view of validity theory, validation, and assessment research practice in a
later section of this essay.

A description of realism that captures its varieties in the philosophy of science literature is too
complex to address in the present essay. However, in its simplest form, it is common to consider
three dimensions of realism—a commitment to a mind-independent world, literal semantics,
and epistemic access to unobservables. Philosophers of science have given much attention to
the question, “What is scientific realism?” but have not agreed on a clear answer. There are
many varieties of realism and various postpositivist antirealisms that challenge them.

| agree with Haig (2014, 2019) that it is fair to say that scientific realism, of some form, remains
the dominant position in the current philosophy of science. | share the view of Kincaid (2000)
and Haig and Evers (2016) that we cannot settle realism issues in the social sciences by
philosophical arguments that judge whole domains of science; local formulations, not global
arguments, can help us better understand realism in the social sciences like educational and
psychological testing and assessment.

3.1.2. Giere’s perspectival realism highly influences my views

Adapting and paraphrasing Stathis Psillos’ (2022) opening remarks on theory change paints a
vivid picture of our task in this essay section. In section two, we saw that descriptions and
definitions of validity and validity theories seem to have an expiration date. A number of
descriptions and theories that once were dominant and widely accepted are currently taught in
the history of assessment and measurement, if at all. Will this be the fate of the current dominant
approaches? Is there a pattern of radical theory change as the assessment and measurement
science grows? Are validity theories abandoned en bloc? Or are there patterns of retention in
theory-change? Are some parts of approaches to validity and validity theories more likely to
survive than others? Moreover, what are the implications of all this for the scientific image of
educational and psychological measurement and testing?

The image painted by Psillos evokes questions of scientific realism because it challenges the
idea that science is a cumulative and progressive enterprise that converges to the truth. If
scientific theories change radically over time and are incompatible with each other, how can
we be confident that our current theories are true or approximately true? How can we explain
the success of past theories that were later discarded or modified? How can we justify our
inferences from observable phenomena to unobservable entities?

Many discussions of scientific progress, particularly outside of the philosophy of science
literature, base their analysis of changes over time on the often unstated and undifferentiated
realist idea that the advancement of science involves a build-up of truth about a common
domain of entities. In our case of changes in the conceptualization of test validity and validation
practices, this would include zeroing in on, getting closer and closer, to a single approximation
to a true (correct) conception of validity. Although | continue to see some valid points in the
constructivist critiques of realism, my view is highly influenced by Giere’s (2006) “perspectival
realism.”

It is important to note that my views on the philosophy of scientific realism continue to reflect
a substantial pragmatic component. Schaffner’s (1993) “conditionalized realism” shaped my
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earliest theoretical developments in validity theory and continues to do so. However, my current
leanings are closer to perspectival realism. Schaffner’s conceptual clarity helped me navigate
the choppy philosophy waters and currents wherein | do not embrace a strong anti-realist stance
in my assessment research and theorizing. Still, I also reject a wholly committed (which | may
describe as naive) realism. As such, I resist the insistence of some forms of realism that
perception provides unmediated access to the material world. In this way, | agree with Schaffner
that we do not have any direct intuitive experience of the certitude of scientific hypotheses or
theories. | continue to have an appreciation for several points raised by Nickles (2017), Fine
(1984), and van Fraassen (1980, 1985) regarding the debates about realism in the philosophy
of science and a growing appreciation for several central themes in Fine’s description of a
“natural ontological attitude.”

Shaffner’s pragmatic philosophic stance is on display as it motivates his argument (Schaffner,
2020, p. 1217) that it would be better to approach the arguments in Kane’s (2013) approach to
validation, which | describe later in this section of the essay, in the spirit of the American
philosopher John Dewey’s logic of inquiry (Dewey, 1938) than Toulmin’s (1958) formulation
of arguments in general, which Kane elaborated as part of his notion of an interpretation/use
argument (IUA) analysis of construct validity. Schaffner states that this use of Dewey’s logic
of inquiry has the advantage of being closer to the kind of presentations we encounter in
scientific review articles. As support for this Deweyian recommendation, Shaffner points out
that the close relationship between Dewey’s discussion of warrants and assertions and Kane’s
discussion of warrants and claims has already been observed in the test validity literature (Stone
& Zumbo, 2016; Zumbo, 2009). Finally, we can take as a demonstration the nuanced
implications of the philosophy of realism; Schaffner (2020, p. 1217) states that Toulmin’s
reference to truth differs from Dewey’s theory of truth because, “for Dewey, there is no
preliminary or even accessible truth, but only ongoing processes aimed at increasing the support
of claims.”

3.2. Are There Distinct Periods of Development in the Concept of Validity and Validation
Methods From 1900 to the Present?

Let us recall that the first purpose of this essay is to summarize major trends in how prominent
validity theories conceptualize test validity from the early 1900s to the early 2000s to provide
some organizing principles that allow one to catalog and then contrast the various implicit or
explicit definitions or descriptions, denotations, and connotations of the concept of validity. In
many assessment research and practice settings, these definitions and descriptions of the
concept of validity in test validity travel under the umbrella of “theories of validity.” Although
there is not widespread agreement among philosophers of science about how to characterize the
nature of scientific theories, the developments in Cronbach and Meehl (1955) may be the first
that is likely to pass as a theory per se.

Unsurprisingly, educational and psychological measurement has largely inherited the spirit of
a cumulative view of scientific progress that inspired epistemological views that regarded
human knowledge as a process. Not only was the cumulative view of scientific progress an
important ingredient in the optimism of measurement’s roots in the positivist program of
accumulating empirically certified truths, but science also promotes progress in society.

Similar to Shear and Zumbo (2014), | propose that we consider what appears to be four
somewhat distinct periods of validity praxis and theorizing. The reader should remember two
noteworthy points in my description of these four periods. First, | am not suggesting distinct
historical periods and a natural linear step-wise progression toward our current thinking. I am
not suggesting some evolution to the best theories. Second, | use the term praxis herein to
convey a distinction between practice and theory, highlight the application or use of the
knowledge and skills, and also reflect some of what is, in essence, the convention, habit, or
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custom of validity work of the periods.
A brief description of the four periods of validity practice and theorizing follows.

1. The early- to mid-1900s were dominated by the criterion-based model of validity, with some
focus on content-based validity models.

2. The mid-1900s to the late 1960s saw the introduction of, and move toward, the construct
model, emphasizing construct validity, a seminal piece being Cronbach and Meehl (1955).

3. The period post-Cronbach and Meehl, mostly the 1960s to the end of the 1990s, saw the
construct model take root and saw the measurement community delve into a moral foundation
for validity and testing by expanding to include the consequences of test use and interpretation
(Messick, 1975, 1980, 1988, 1989, 1995, 1998).

4. A period since about 2000 in which the debate about validity and validation has started up
again after a quiet time post Cronbach’s and Messick’s programs of research.

Focusing more on the methods used for validation, a cluster of three periods may be created.
From the early 1900s to the 1930s, the criterion view was the dominant method of test
validation. The key element is validity as correlation or prediction of either an objective
measure of that which the test is used to measure a criterion or anything for which it correlates.
The mid-1930s to the late 1960s saw the proliferation of the multiple “types” of validity and
the belief that we are validating the measures in the psychological and education research
literature and the early versions of the APA/AERA/NCME Standards. As Hubley and Zumbo
(1996) highlighted, the period from the 1960s to the end of the 1990s saw continued use of the
language of types of validity, including, for example, discriminant validity, convergent validity,
face validity, as well as the methodological developments beyond the simple validity coefficient
(a correlation) to patterns among planned validation studies in the multi-trait multi-method
matrix. Notably, the notion of constructs took root and construct validity as the accumulation
of evidence had its dominance from the 1960s to the end of the 1990s but peaked in the mid-
1970s and is still ongoing.

The landmark paper in this tradition is Cronbach and Meehl (1955), who described construct
validity and the explicit use of the nomological network to establish the meaningfulness of a
test or measure. The APA/AERA Standards (1974) reflect this dominant view of the time:
construct validity is based on accumulating research results: formulate and test hypotheses
using a hypothetico-deductive form of inferential reasoning. Cronbach’s (1971) and later view
of validation (and perhaps validity) as evaluation and, in some sense, a process of social,
rhetorical arguments was a notable break in formalism and from his earlier collaboration with
Meehl in 1955.

3.3. Are There Observable Patterns and Trends in the Historical Record?
3.3.1. Two patterns and a trend in the historical record

Two patterns, defined as repeated occurrences of an event or behavior and a trend reflecting the
general direction in which something is developing or changing over time, were discerned in
the historical record in section two of this essay.

Notably, the two patterns are consistent with those reported in their historical analyses in
Hubley and Zumbo (1996) and Zumbo et al. (2023). The first pattern is that the educational and
psychological measurement literature continues to repeat the problematic practice of conflating
a concept of validity with the validation method or process of validation. As Zumbo (2007a,
2009) notes, separating the concept of validity from the test validation process is important. For
example, according to this view, validity, per se, is not established until one has an explanatory
model of the variation in item responses, test scores, or sub-scale scores and the variables
mediating, moderating, and otherwise affecting the response outcome, separating the concept
of validity from the process of validation points to the fact that by focusing on the validation
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process rather than the concept of validity we have somewhat lost our way as a discipline. This
example is not meant to suggest that the activities of the validation process, such as correlations
with a criterion or a convergent measure, dimensionality assessment, item response modeling,
or differential item or test functioning, are irrelevant.

On the contrary, it points to the fact that the information from the validation process needs to
be aligned with the concept of validity. The validation process must be directed toward
supporting the concept of validity and not the end goal itself. I aim to re-focus our attention on
why we are conducting all of these psychometric analyses: to support our claim of the validity
of our inferences from a given measure.

For example, one continues to see the claims that validity is a correlation with a criterion or its
more sophisticated-sounding kin that conflates the concept of validity with the estimation of
variance components or component ratios using a cross-classified mixed effects model. Another
example is described by Zumbo et al. (2023) for when substantial validity evidence from
response processes is conflated with the method used to attain it: response processes are
cognitive probes/think-aloud methods. In both instances, either no description or definition of
validity is provided, and the conflation is obvious, or the description of validity provided lacks
meaningful content beyond self-evident platitudes that do not advance our understanding of test
validity. The second pattern is closely related to the second; finding an explicit definition of
validity is uncommon. With a few exceptions (e.g., Borsboom et al., 2004; Cronbach & Meehl,
1955; Haig, 1999, in press; Zumbo, 2007a), the definition of validity being offered is, in
essence, implied rather than stated. For this reason, | have referred to those views without
explicit definitions as reflecting descriptions and definitions of validity or the concept of
validity that arrived at through close study of the source material.

Finally, the trend that stands out is the tendency for a greatly expanded view of validity and
validation practices over time. From the 1900s to date, the conceptions of validity became more
expansive compared to the definitions in the first half of the 1900s, and so too have the entailed
validation methods. As described in section two of this essay, during the 1940s and 1950s, there
was a proliferation of different conceptions and types (or kinds) of validity. Indeed, one
commonly encountered recommendation for test validity is that almost any information
gathered in developing or using a test is relevant to its validity. Information deemed relevant
was labeled another type of validity because it contributes to our understanding of what the test
measures. For example, although many textbooks and theoreticians from the 1980s onward
called for practitioners to stop using “face validity” because it was not considered validity, per
se, there are recent examples in which it is of value as validity evidence (Galupo et al., 2018).
Contributing to the expansive view of validity once introduced into the literature and they take
root, validity types (or kinds) never become extinct because they may be of value in boutique
cases of validation. Perhaps rightfully, validity theorists and validation specialists have become
hoarders of validity types (or kinds) because “you never know when it will come in handy.”

The mid-1950s to the late 1990s witnessed many theoretical developments as the construct
model introduced by Cronbach and Meehl (1955) took root, was modified, and expanded. It is
worth repeating that amid this acceptance and development of expansive conceptions of validity
theory and validation methods, and we saw two descriptions of test validity (Borsboom et al.,
2004; Lissitz & Samuelsen, 2007) gain attention in the early 2000s that aimed to strip down the
more elaborated notions of validity that had evolved and took root since the mid-1950s.

Thus, the dominant view of validity that emerged over the first 120 years was an increasingly
expansive concept, moving from distinct “types” of validity that could be demonstrated through
a single correlation coefficient to more nuanced theories that advocate that validity is no longer
seen as a static property of tests but rather as an integrated judgment about the degree of the
justifiability of inferences we make based on test scores (Messick, 1989). As validity became
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increasingly expansive, it became more complex, giving rise to debates about what evidence is
needed in different contexts. The late 1990s and the first few years of the 2000s marked a time
of active development of validity theory and validation practices in educational and
psychological measurement.

3.3.2. Kane’s argument-based approach in response to the complexity due to the greatly
expanded view of validity and validation practices

An influential development in validity theory in response to the complexity due to the greatly
expanded view of validity and validation practice is the articulation of an argument-based
approach to validation (Cronbach 1988; Kane 1992, 2006, 2013; Shepard 1993). Since the early
1990s, Michael Kane has been instrumental in fully developing and articulating an argument-
based approach adopted in many large-scale testing programs. A key contribution of Kane’s
argument-based approach to validation is that it provides a disciplined and transparent
methodology for establishing a validation plan, setting priorities, and interpreting validity
evidence (e.g., Kane, 1992, 2001, 2004, 2006, 2013).

Notably, I do not include Kane’s argument-based approach in the overview of validity concepts
in this essay's second section because it does not derive from or require a particular definition
of validity. Instead, it can be used as a methodology to support validation efforts guided by
different definitions of validity. As Kane notes, the argument-based approach provides a
“methodology or technology for validation” (Kane 2004, p. 136) rather than a definition of
validity. As Shear and Zumbo (2014) note, Kane initially developed this method to support
construct validity investigation, as Messick describes it (1989), and the 1999 Standards. It is
consistent with those views of validity.

The argument-based approach grows from the notion that we validate inferences and uses rather
than tests. We must clearly state the inferences and assumptions that move us from observed
performances to proposed interpretations regarding a construct or its uses. In this light, Kane
describes an interpretive argument, which clearly states the assumptions and inferences that
move us from an observation to a final interpretation or decision. Then, in a separate process
called a validity argument, we evaluate the plausibility of the proposed inferences and
assumptions. Cronbach (1988), Kane (1992, 2006), Shepard (1993), and others advocate using
an argument to frame or focus validation efforts and to clarify intended interpretations and uses.

I agree with Kane, who writes: “The main advantage of the argument-based approach to
validation is the guidance it provides in allocating research effort and gauging progress in the
validation effort” (Kane, 2006, p. 23). Some additional highlights of Kane’s approach are
different forms of interpretive arguments, the interpretive argument followed by the validity
argument, and the distinction between descriptive and decision-based interpretations.
Argument-based approaches have certainly embraced construct theories, but they foreground
competencies.

As Zumbo and Shear (2011) note, we might compare the argument-based and explanation-
focused approaches at a more conceptual level by posing the following question: Is an
explanation an argument, or is an argument an explanation? There probably are multiple
answers. If one approaches this question from informal logic (Sinnott-Armstrong & Fogelin,
2010), explanations are seen as types of arguments. There are at least two types of arguments:
justificatory and explanatory. Distinguished largely by purpose or use rather than form,
explanatory arguments provide an explanation of why or how something we agree about has
happened; how did we arrive at a particular interpretation? Justificatory arguments provide
reasons for belief; why should | accept the proposed interpretation? Focusing on the purpose of
the argument brings our attention to who the audience is, which in some settings may be
important. Returning to Kane’s argument-based approach, one may consider the interpretive
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argument explanatory and the validity argument justificatory.

These two sorts of arguments, justificatory and explanatory, often have similar forms, moving
through chains of inferences. However, their purposes and the context in which we use them
will often differ. There is an interesting parallel here between focusing on using a test to guide
validation work; similarly, we can focus on using the argument to guide our construction of the
argument.

Zumbo (2007a, 2009, 2017) notes that in terms of the process of validation (as opposed to
validity itself), the statistical methods, as well as the psychological and more qualitative
methods of psychometrics, work to establish and support the inference to the best explanation
(IBE)- i.e., validity itself; so that validity is the explanation, whereas the process of validation
involves the myriad methods of psychometrics to establish and support that explanation.
Interestingly, it is notable that IBE essentially combines the justificatory and explanatory sorts
of arguments; first, we formulate an explanation, then a justificatory argument to convince us
it is indeed the best possible explanation.

Although it is clear how the validity argument serves to evaluate the pieces of the interpretive
argument, what standards ought to be used to judge whether the interpretive argument, in
context, is complete or serves its purpose (Messick, 1995)? Zumbo and Shear (2011) suggest
that perhaps by conceptualizing the interpretive argument as explanatory, we gain a new set of
criteria (for explanations) to evaluate our interpretive argument. By framing the two parts of
the validity argument as explanatory/justificatory, we can leverage various frameworks for
evaluating explanations in the service of developing our interpretive argument. In addition to
Kane’s clarity, coherence, plausibility of inference, and assumptions, “[ijmplicit assumptions
can be particularly harmful because they may be left unexamined” (Kane, 2006, p. 29).

Zumbo and Shear state that just as measures are fallible (hence the need for validation), our
arguments are also fallible. Moreover, some arguments may be solid in one context but not
another. Therefore, we need an analogous procedure to be sure our arguments are sufficient in
a particular case, the same way we evaluate whether a test use or interpretation is sufficient in
a particular context. Criteria for inference to the best explanations (think: selecting the best
interpretive argument): “In sum, a hypothesis provides the best explanation when it is more
explanatory, powerful, falsifiable, modest, simple, and conservative than any competing
hypothesis” (Sinnott-Armstrong & Fogelin, 2010, p. 262).

3.4. Have We Made Progress in Our Description or Definition of Test Validity?

The response to the question in the sub-section heading is not a straightforward “yes” or “no.”
Although questions of this nature imply a binary response, the appropriate response in the case
of the progress in test validity is: “Yes and no, it depends on the level of abstraction of the
historical record.” Of course, the affirmative or negative responses need not be of equal force.
The affirmative response will ultimately win the day in the question of progress in our
description or definition of test validity, depending on the level of discourse that concerns the
object itself, the concept of validity. 1 will briefly describe the subtle differences and variations
that make it difficult to categorize in a straightforward response and unpack them below.

In short, the arguments regarding progress in test validity theory fall into two distinct levels of
abstraction: the surface and the meta-level built upon it. Meta level is a distinction between
levels of abstraction. The surface level, sometimes called the object level, is usually about a
specific issue. At the same time, the meta-level is about general principles or “arguments about
arguments.” At the surface level, one attends to particular failures to arrive at a single definition
or description of the concept of validity as documented in the historical record in section two
of this essay. That is, in support of the negative response to the question in the title of this
subsection, 120 years of theoretical developments are marked by conceptual clutter that limits
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the fields' cumulative progress. Furthermore, this conceptual clutter and lack of a singular
definition of validity may result in choices among validity theories and validation methods
determined by what is seen as fashionable trends. Although I continue to see some valid points,
I do not find the details of these arguments at the surface level all that convincing.

The second level, a meta-level, provides clear evidence of progress toward a definitive
statement about test validity that I derived from my analysis of the definitions and descriptions
of validity from an explanation-based perspective (Zumbo, 2009). This second level also
includes methodological considerations regarding the roles of the varieties of realism and anti-
realism when making judgments of scientific practice.

3.4.1. The surface-level analysis: Test validity theory has not progressed to a single definitive
theoretical account

It will be helpful to provide a few remarks about theory progression as a background to my
analysis of the development of test validity since its earliest descriptions in 1900. Before the
publication of Kuhn’s highly influential book The Structure of Scientific Revolutions (1962,
1970), the widely held view that approaching psychological and educational research as science
provided us with progress was viewed as development-by-accumulation of accepted facts and
theories. Scientific progress was seen as accumulating new truths on top of the old ones,
improving theories to match the truth, and occasionally correcting errors. This progress is
guaranteed by the scientific method. As such, one should see progress toward a single definitive
theoretical account of psychological and educational phenomena.

Although it is difficult to briefly summarize the complex and nuanced ideas offered in his
books, not doing so would leave the reader missing an important part of the analysis of theory
development. Kuhn's (1962, 1970) main idea is that science normally follows a “paradigm” that
sets the problems and solutions for scientists. When a paradigm fails to solve some anomalies
in the evidence or theory, science faces a crisis and may change to a new paradigm. This crisis
and change is called a scientific revolution. Kuhn also argued that different paradigms are
“incommensurable,” meaning they cannot be compared or judged by a common standard.
Incommensurability was one of the most contentious ideas in Kuhn’s early work partly because
it challenges some traditional views of scientific progress, such as the idea that later science
builds on or gets closer to the truth than earlier science.

As described in section two of this essay, the evolution of test validity since the early 1900s has
resulted in a plurality of definitions or descriptions of the concept of “validity” and the implied
validation methods, therefore, a plurality of validity theories. At the surface level, there is no
clear agreement on test validity. This surface-level analysis of the language and descriptions of
test validity and validation practices provides ample evidence that progress has not drawn closer
to a definitive statement about test validity, which suggests several possibly incommensurable
validity theories. This lack of progress toward a definitive statement about test validity may be
alarming to some assessment researchers influenced by Kuhn’s (1970) developments because
of a conviction they hold that multiple (possibly incompatible views of test validity) should not
coexist, except during scientific revolutions.

Something is amiss when one compares the (surface-level) historical development of test
validity since 1900 because there is no evidence of key positivist doctrines in the pre-Kuhnian
(positivist) view of scientific progress. Likewise, if, for example, normal science progresses
with a single view of test validity, there is no support for a Kuhnian view. One is left with the
conclusion of the surface-level analysis that theories and activities of test validity and validation
methods are pre-scientific or not scientific. Even if one accepts the claim that test validity is at
a pre-scientific stage of development, in Kuhn’s view, incommensurability can devastate the
progress of validity theory and the practice of test validation. That is, in the third edition of The
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Structure of Scientific Revolutions, Kuhn worked to clarify the concept of incommensurability,
suggesting that, as applied to our context of the test validity, the plurality of incommensurable
validity theories (a) undermines rational theory choice among validity theories, (b) leads to
failures in communication, and (c) relegates rival validity theories and subsequent validity
studies to different worlds (Kuhn, 1996, pp. 148-151).

Let us put some flesh on the bones of the incommensurability described in the previous
paragraph to make it less abstract. When planning a validity study, many approaches to test
validity are offered in the educational and psychological measurement literature. Choosing
which one to use is like deciding what to wear for a night out on the town: it depends on the
occasion, where you are going, your personal style, and what you want to communicate to
others. With the metaphor of test validity “a la mode” in mind, we can imagine, for example,
despite teased hair going out of style in the 1980s, a natural big hair trend is now a la mode and
returning to fashion. In other words, the test validity equivalent to that sentence would be:
Despite (defining validity as related only to item content) going out of style in the 1980s, a
trend of (only reporting evidence related to content validity) is now a la mode and returning to
fashion.

The metaphor of a la mode validity also has some face validity (forgive the pun) because a case
could be made in the history of test validity that, in some cases, like the fashion industry,
fashionable validity theories have been driven by the cult of personality of their designers and
marketing campaigns. One wonders, for example, whether construct validity theory would have
been taken up so quickly if it were not aligned with a major APA initiative and described by
two eminent members of the psychological research community. Likewise, like the color of
socks and scarves, there is no one true (correct) color choice.

In this vision of fashionable validity, a la mode, influential scholars, like designers and artists,
use their talents and force of personality to advocate for a view of validity that appears de novo,
responding to the particular demands or needs of testing scenarios such as projective tests of
personality, clinical screening tests, or educational performance assessments. One could
interpret Cronbach and Meehl as an instantiation of this precise motivation for a new test
validity, construct validity.

The conclusion based on the surface-level analysis can be summarized as follows. The
discipline of educational and psychological measurement has no visible singular strand of
cumulative cognitive advances. At the surface level, validity theory is not just a multi-
paradigmatic science. It is not limited to one single approach or perspective. Rather, it
encompasses multiple paradigms, each with assumptions, methods, and criteria for evaluating
validity. Therefore, at the surface level, validity theory is a complex and diverse field of inquiry
requiring multiple lenses and perspectives to appreciate its richness and depth fully. As such, a
plurality of definitions and descriptions of validity may be warranted given the many different
purposes and uses of testing and assessment in varied settings involving potentially negative or
positive immediate or short-term consequences, assessments or surveys designed for research
purposes to large-scale assessment or testing programs, and ranging, for example, from
relatively technologically advanced assessment programs to those that involve little technology.
For example, the description of test validity offered in the early 1900s, that a test is valid if it
measures what it is supposed to, can be found recently.

Most surely, even a cursory glance at section two of this essay leads the reader to conclude that
the concept of validity has changed, as have the validation methods appropriate for those
conceptions since the early 1900s. However, at the surface level, this change does not reflect a
rejection of earlier concepts leading to a single approximation to a true (correct) conception of
validity or validity theory. Against the background of changes in validity documented in section
two of this essay, is there any reason to discuss scientific revolutions or counter-revolutions in
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the historical analyses of concepts of test validity? Probably not, at least in the sense of Kuhn
(1970, 1977). Kuhn challenged the common view of science as getting closer to the truth about
nature by introducing new and controversial ideas, such as paradigms, scientific revolutions,
and incommensurability. He described science as a problem-solving activity guided by
paradigms, which are eventually replaced when they fail to deal with anomalies and a better
paradigm emerges. However, whatever you may think progress looks like — an analogy
between biological evolution and the evolution of science for expository reasons only, or
epistemic iteration as a process by which knowledge claims are corrected or enriched — the
surface level changes in the concept of validity from 1900 to date do not match these patterns.

In the following, I will summarize my outlook on the changes in the surface-level descriptions
and interpretations of test validity. | take the view that there is not much prospect that the field
of educational and psychological measurement will deliver a single, optimal surface-level
description or definition of the concept of “validity” in test validity even in the next decade—
the reason being that the last few decades of testing and assessment research has uncovered
systemic complexity revealing hidden sources of invalidity, rather than a universal surface-level
description or definition of the term “validity” in test validity.

3.4.2. The meta-level analysis: We have made important progress in test validity since the
early 1900s

It bears repeating that | do not find the details of these arguments at the surface level all that
convincing. In this section of the essay, we will see that important progress in defining and
describing validity theory and aligned validation methods has been made at the meta-level.

As Zumbo (2023b) states, there is an embarrassment of riches for test developers and users with
more options or resources than one knows what to do when choosing among the test validation
approaches and strategies. For each test, it is necessary to select the most appropriate method
and, if necessary, modify it or create another method. Tailored for principled practices in test
validation, Zumbo (2023b) states the following.

However, the embarrassment of riches does not mean we are in the wild west without rules and
order. The Achilles heel of test validation is if the validation practices appear arbitrary,
unjustified, capricious, and therefore vulnerable to missing hidden invalidity. Best practices are
consequently defined in terms of choosing an approach and methodology that fosters transparency
and justification for the choices one makes in the process of validation and an evidential trail that
is both reproducible by test reviewers or other test developers, thus leading to the defensibility of
the claims and uses/decisions make from the test scores. In short, the research journey is more
important than the destination when judging best practices for test validation. (p. 103)

In summary, the changes in the description or definition of validity in test validity in educational
and psychological measurement are best characterized by discontinuities and fashions that
prevail over cumulative conceptual developments, constructive intellectual innovations, and
repetitions. Nonetheless, these surface-level claims, although having some merit, are not
convincing.

As shown by Zumbo and Chan (2014a), the reporting of validation studies in scientific journals
has continued to grow unabated. Zumbo and Chan (2014c) documented the trend in the
publication of validation studies between 1961 and 2010, with just over 300 publications
between 1961 and 1965 and over 10,200 publications between 2006 and 2010. Certainly, some
of that increase can be attributed to the rise in the sheer number of journals and researchers;
however, the fact is that the field of measurement validity is growing in remarkable strides.
Distinct approaches taken toward validation are difficult to discern in published research
because, throughout most of the modern history of the field, researchers have presented research
without explicit reference to a framework. At the same time, when considering what counts as
validity evidence, Shear and Zumbo (2014) vigorously make the point that it is more important
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that a validity theory be articulated and helps inform choices of validation practices than
advocating that a particular concept of validity be adopted. Therefore, test validation practices
can vary greatly, and there is no universal validation theory or method.

Two interesting questions arise when contrasting (a) the marked increase in the number of
validation studies reported in research journals (Zumbo & Chan, 2014a) and (b) the negative
view of progress in test validity since 1900 based on the surface-level analysis in the section
above in this essay.

¢ Reflecting upon day-to-day contemporary test validation practices, what guides the decisions
made during test validation studies' planning, conduct, and reporting?

e Moreover, what is one to make of the substantial number of validity studies and the amount
of validity evidence reported?

It is important to note that the validity studies synthesized in the chapters of Zumbo and Chan
are cited in substantive research to support new data collection with these tools. Substantive
research claims are made (e.g., assessing the efficacy of interventions or programs) in education
and psychology, so researchers find the test validation studies of value to inform later research
using these instruments. Therefore, asking these two questions of validity theorists and
assessment researchers would be interesting and valuable in investigating progress in test
validity theory. In short, what do assessment researchers busily amassing an extensive body of
test validation research literature know that test theorists do not?

Based on the over 700 validation studies included in our large systematic review of the genre
of validation studies in research journals (Zumbo & Chan, 2014a), | would anticipate a
difference of opinion and outlook between test validity theorists and practitioners. | anticipate
that validity theorists' would tend to express the belief that test validity research works best
when only one view of test validity allows assessment researchers to communicate easily and
compare findings across other validation studies. In contrast, | would anticipate that the
assessment researchers conducting and reporting validity studies on their tests and assessments
of interest would express the belief that multiple views of test validity should coexist because
they believe different types of validity are appropriate for different purposes and contexts of
assessment. Assessment researchers may argue that no (single) universal definition of validity
can apply to all tests and measurements. Instead, they may suggest that validity is a matter of
degree and depends on the evidence and arguments supporting the test results' intended use and
interpretation. They would also likely acknowledge that different views of validity may reflect
different philosophical and theoretical perspectives on the nature of knowledge and reality. As
such, from a practitioner's point of view, matters are not as pessimistic as the surface-level
analysis of the change in validity theory may suggest, which contributes to why I do not find
the details of these arguments at the surface level all that convincing.

The strongest evidence for why | do not find the details of the arguments of the surface-level
analysis convincing is based on an investigation of meta-level progress in the definition and
description of validity and aligned validation methods. I cannot stress enough that if we focus
on progress since the 1900s, as we saw in the second section of this essay, there is undeniably
great surface-level evidence supporting the lack of progress toward a single definition or
description of the concept of validity.

As we transition to the meta-level analysis, a guiding question may be under what
circumstances could we reasonably expect a single approach to or theory of test validity to
suffice for a domain of educational and psychological phenomena like mathematics
achievement or intelligence, respectively? An important step forward in addressing this
question comes from reminding ourselves of the essential difference between surface and meta
levels in comparing theories. The surface-level comparisons focus on the specific content of
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different theories, expressed differently, on the observable and explicit “what” and “how” of
each description or definition of the notion of validity or validity theory in section two of this
essay. In contrast, meta-level comparisons focus on the underlying principles and frameworks
that guide the different descriptions or definitions of the notion of validity or validity theory in
section two theories. In its current use in this section of the essay, a principle or framework in
the philosophy of science is a general guideline or criterion that helps evaluate the qualities and
scope of scientific knowledge and methods. Many different principles and frameworks have
been described, often reflecting diverse perspectives and assumptions about the nature and
purpose of science: for example, empiricism, falsifiability, and parsimony or Occam’s razor.

At the meta-level, Zumbo’s (2009) initial theory comparison of Cronbach and Meehl (1955),
Borsboom et al. (2004), and Zumbo (2007a), guided by the principle of scientific explanation,
provides an argument that not only is theoretical progress possible but that there is preliminary
evidence that it is, to some extent, already happening. | chose the principle of scientific
explanation to guide the meta-level analysis because, as we saw in the historical record reported
in section two of this essay, test validation has moved from a correlation or descriptive factor
analysis to establish “factorial validity” as sufficient evidence for validity to an integrative
approach to the process of validation involving the complex weighing of various bodies,
sources, and bits of evidence, which naturally brings test validity and the validation process
squarely into the domain of disciplined inquiry and science (Zumbo, 2007a, p. 72).
Furthermore, in my view, seeking an explanation for our empirical findings is a hallmark of
science.

A contemporary philosophical approach to science led me to a broad current view of scientific
explanation and understanding (e.g., Friedman, 1974; Lipton, 2004; Persson & Y likoski, 2007;
Pitt, 1988; Salmon, 1990) encompassing many different kinds of scientific explanations rather
than narrow views based on certain views of causation. A defining feature of the explanation-
focused approach to theory comparison, described in this essay's next section, is that it focuses
on seeking explicit statements defining or describing the concept of validity or test validity and
how one establishes it for each validity theory. The meta-level analysis reported herein aims to
facilitate and motivate the further development of a science of assessment and testing
development and research.

3.5. Notwithstanding That No Single Definition of Validity Theory Emerged, Several of
Them Reflect Explanation-Centered Views

There is no single agreed-upon definition of test validity; however, a group of eight approaches
to test validity reflects an explanation-centered view of validity. Building on the case made in
Zumbo (2009), the validity theories that focus on differing types of explanation and differing
amounts of importance when describing their conceptualization of validity or validation include
the following.

3.5.1. Cronbach and Meehl

Cronbach and Meehl (1955) described their notion of construct validity, which aims to provide
an explanation for the test score variation using what they describe as a nomological network
and invoking a variation on a covering law model of scientific explanation. One may interpret
the concept of a nomological network as an interlocking system of laws that, in essence,
constitute a theory. As such, constructs are like inductive summaries.

3.5.2. Loevinger

Loevinger’s (1957) scientific context of defining validity may reasonably be taken to focus on
an explanation similar to Cronbach and Meehl's. Notably, instead of being one type of validity
amongst others, to Loevinger, construct validity was validity, that is, “... since predictive,
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concurrent, and content validities are all essentially ad hoc, construct validity is the whole of
validity from a scientific point of view” (Loevinger, 1957, p. 636).

3.5.3. Messick

Messick (1989, 1995, 2000) described his notion of substantive validity as one of six
distinguishable aspects of his construct validity evidence, which Zumbo et al. (2023) describe
as aimed at explaining the individual differences in the cognitive and behavioral processes
involved in test performance.

3.5.4. Embretson

Embretson (1983, 1998, 2007) describes their notion of construct representation as largely
dealing with cognitive processes and modeling related to response processes. Zumbo et al.
(2023) describe Embretson’s validity theory as aimed at developing and testing explanatory
cognitive-psychometric models of item response processes in support of test design and
validation.

3.5.5. Borshoom, Mellenbergh, and van Heerden

In addition to Borsboom and his colleagues, Haig and Zumbo explicitly describe what
“validity” means in their theories. This explicit description of “validity” greatly facilitates their
presentation and comparison for this essay section.

Borshoom et al. (2004, 2009) rely on a causal model of explanation when they argue that a test
is valid for measuring an attribute if, and only if, the attribute exists and variations in the
attribute causally produce variations in the outcomes of the measurement procedure. They make
a strong case that Cronbach and Meehl’s description of construct validity is problematic and
should be abandoned to retain and strengthen the idea of test validity as the proper concern of
validity and that it addresses (one may say, operationalizes) what they consider an important
claim described in the early 1900s history of validity: a test is valid if it measures what it
purports to measure.

A key idea in Borsboom et al.’s (2004) validity theory is their interpretation of the broad class
of common factor models presupposes an underlying latent variable that gives rise to observed
indicator variables, which may be item responses, ratings, or composite scores. The latent
variable is then thought to correspond to some psychological attribute of interest — note that the
authors describe why they avoid the word “construct” in their description. Although all we
observe are its observed indicators, they assume that the underlying latent variable has causal
efficacy. This key idea in Borsboom et al.’s theory of validity can be considered a literal
interpretation of the path diagram of factor analysis where the arrows reflect actual causal paths.
In short, Borsboom et al.’s validity theory considers the depiction of factor analysis in a path
analysis as a theory of response processes. As | have observed (Zumbo, 2009), their definition
of validity has virtue because it is, as the authors themselves acknowledge:

.. a very tidy and simple idea that has a currency among researchers because it may well be
implicit in the thinking of many practicing researchers. From my explanatory-focused view,
relying on causality is natural and plausible and provides a clear distinction between
understanding why a phenomenon occurs and merely knowing that it does—given that it is
possible to know that a phenomenon occurs without knowing what caused it. Moreover, their
view draws this distinction in a way that makes understanding the variation in observed item and
test scores, and hence validity, unmysterious and objective. Validity is not some sort of super-
knowledge of the phenomenon one wishes to measure, such as that embodied in the meta-
theoretical views of Messick, Cronbach and Meehl, and myself, but simply more knowledge:
knowledge of causes. (p. 73)
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3.5.6. Haig

Haig (1999, in press) argued for adopting a broad explanationist outlook on construct validation
in which different forms of abductive reasoning carry out the generation, development, and
comparative appraisal of theories. Key concepts in my interpretation of Haig’s theory include
(@) similar to Borsboom et al. distinguishing construct validity from test validity, where the
former is thought of as an important form of test validity, (b) a shift in focus from construct
validity to theory evaluation, (c) replacing the nomological network with a pragmatic view of
theories, (d) abandoning the hypothetico-deductive method in favor of an explanation-centered
view, and (e) appraising explanatory theories by employing the method of inference to the best
explanation (e.g., Haig, 2019).

Although it was not presented as such, per se, | believe Haig (in press) is the strongest direct
response to Cronbach and Meehl’s (1955) construct validity in the educational and
psychological research literature.

3.5.7. Zumbo

Given that this theory of validity is the focus of the remaining sections of this essay, | will
highlight three central features. First, as Zumbo (2007a) states, whereas validity is the property
or relationship we are trying to judge, validation is an activity geared toward understanding and
making that judgment. Zumbo argues on several occasions about the importance that a guiding
rationale (i.e., validity) must play in selecting and applying appropriate analyses (i.e.,
validation) and that failing to distinguish between validity and validation can lead to conceptual
and methodological confusion (Zumbo, 2007a, 2009; Zumbo et al., 2023). In doing so, they
highlight the importance of having a clear concept of validity, which can guide the choice and
use of validation methods.

Second, Zumbo’s view of validity strongly emphasizes the centrality of explanatory inference.
That is, validity is a matter of inference, and weighing evidence and explanatory considerations
guides our inferences (Zumbo, 2007a). That is, as Zumbo (2009, p. 69) states, “Explanation
acts as a regulative ideal; validity is the explanation for the test-score variation, and validation
is the process of developing and testing the explanation.” (2009, p. 69). Furthermore, invalidity
distorts the meaning of test results for some groups of examinees in some contexts for some
purposes, foreshadowing the view presented in Zumbo (2007b) and Zumbo et al. (2015)
establishing the ecological model of item and test responding and for whom (and for whom not)
the test or item score inferences are valid.

Starting with Zumbo (2007a), inference to the best explanation has played an important role in
my explanation-focused view of test validity to generate and evaluate plausible explanations.
The ecological model of item and test responding (Zumbo et al., 2015; Zumbo & Gelin, 2005)
is central to establishing initial conditions, the facts or assumptions given at the start of
abductive inference. They play an important role in determining the quality and plausibility of
the abductive conclusion. Depending on the initial conditions, different explanations might be
more or less likely, relevant, or consistent. Other abduction theories have different views on
how initial conditions should be chosen, used, and updated in abductive inference. Some
theories emphasize the role of background knowledge, prior probabilities, or explanatory
criteria in selecting the initial conditions. Others focus on how new observations, feedback, or
testing can revise or expand initial conditions.

Third, Zumbo (2007a, 2009) has described validity as a contextualized and pragmatic form of
explanation. In this framework, validity is an emergent property that arises when an inference
to the best explanation for observed test score variation supports proposed inferences and
interpretations. Such a property depends upon the context of measurement and the context of
interpretation and explanation. Thus, it centers on the role of values and consequences of
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testing, including what | describe as the many ways of being human as it relates to assessment
and testing.

3.5.8. Schaffner

Schaffner (2020) introduced the construct progressivity assessment (CPA) as a process of
epistemic appraisal of competing models or theories, assessing various models or theories using
empirical and extra-empirical standards that speak to a model's theoretical virtues. With an eye
toward test validity, per se, the CPA approach may reasonably involve the appraisal of the
competing explanatory models or theories of item or test score variation. Haig (in press) states
that Schaffner’s approach is a broad outlook on theory appraisal that may reasonably be taken
to accommodate inference to the best explanation.

3.5.9. Comparing the explanans and explanandum for the explanation-centered approaches

In this section, | compare the explanation-focused validity theories regarding their explanations
in terms of (a) what needs to be explained, the event to be explained, and (b) what contains the
explanation, that is, the explanation of the event — as, for example, a cause, antecedent event,
initial conditions, or necessary condition. The “explanandum” is the thing being explained, and
the “explanans” is the explanation.

Of the eight validity theories that fit within an explanation-centered viewpoint, only a subset
makes explicit and observable claims that allow me to ascertain the intended explanandum,
explanans, or both. For example, Schaffner’s CAP represents a broad view of theory appraisal;
therefore, there is nothing amiss because the level of detail | am looking for is unnecessary and
does not fit the purpose of Schaffner’s (2020) paper.

| devoted attention to describing my definition of test validity because I hold as a first principle
that if one wants to advance the theorizing and practice of measurement, | believe one needs to
articulate what they mean by “validity” to go hand-in-hand with the validation process (Shear
& Zumbo, 2014; Zumbo, 2007a, 2009). Where appropriate, however, I include Kane’s (2006,
2013) argument-based approach to validation. However, as described earlier in this essay, by
design, it does not incorporate a definition or description of validity. However, it is currently
an influential view of test validation.

In my view of explanation, the relation between the explanandum and the explanans is
considered from an abductive lens and an inference to the best explanation. In contrast, for
Cronbach and Meehl (1955) and Borsboom et al. (2004), the relation is causal but reasonably
taken to be deductive (a variant on the covering law) for the former and a causal claim of the
sort described in the following for the latter.

What needs to be tested is not a theory about the relation between the attribute measured and other
attributes but a theory of response behavior. Somewhere in the chain of events that occurs between
item administration and item response, the measured attribute must play a causal role in
determining what value the measurements outcomes will take; otherwise, the test cannot be valid
for measuring the attribute. It is important to note that this implies that the problem of validity
cannot be solved by psychometric techniques or models alone. On the contrary, it must be
addressed by substantive theory. Validity is the one problem in testing that psychology cannot
contract out to methodology. (p. 1062)

In the first sentence of this quotation, Borsboom et al. do away with Cronbach and Meehl’s
reliance on a nomological network very tidily and focus on the centrality of item and test
response behavior. Borsboom et al. and my explanation-focused view of test validity have a
commonality of purpose in the focus on response behavior. Still, beyond that, as described in
this sub-section and the next three sections of this essay, the epistemological and ontological
differences are substantial.

As it has impacted test validity, as Zumbo (2009) noted, there has been a long history of
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competing ideas about what is and qualifies as an explanation in philosophy, with the deductive-
nomological or covering law models garnering the greatest attention from the late 1940s to the
late 1960s. As described earlier, Cronbach and Meehl (1955) rely on a variant of the covering
law approach to explanation. As an alternative to covering law views, explanation has also been
associated with causation more generally; an explanation is a description of the various causes
of the phenomenon; hence, explaining is to give information about the causal history that led
to the phenomenon. Borsboom et al. (2004, 2009) rely on a variant of this causal view
explanation. In addition to covering laws and causal views of explanation, there is a third
broadly defined view of explanation, often called the pragmatic approach, of which my
explanation-focused view reflects a contextualized and pragmatic view of explanation; see
Zumbo (2009) for a discussion of this view and its implications for test validation.

The basic idea underlying my explanatory approach is that understanding the item or task score
variation would go a long way toward bridging the inferential gap between measurement scores
and the constructs. One needs to know “what” they are measuring” and “what they are
measuring along the way” because strict unidimensional “pure” unidimensional measures are
highly unlikely in practice. This expectation is a tall hurdle indeed; however, as we saw earlier
in this essay, the spirit of Cronbach and Meehl’s (1955) work was to require (causal)
explanation in a strong form of construct validity.

I share with other validity theorists that validity is a matter of inference and the weighing of the
evidence; however, in my view, explanatory considerations guide our inferences (Zumbo,
2007a, 2009). Explanation acts as a regulative ideal; validity is the explanation for the item or
test score variation, and validation is the process of developing and testing the explanation.
Zumbo (2009, p. 69) describes validation as an instantiation of an abductive method when he
states that it is a higher-order integrative cognitive process involving every day (and highly
technically evolved) notions like concept formation and the detection, identification, and
generalization of regularities in data, whether numerical or textual. From this, understanding
and explanation come after a balance of possible competing views and contrastive data.

As Stone and Zumbo (2016) argue, perhaps, as some hold (e.g., Borsboom et al., 2004), there
are real, unobservable attributes that determine the performance, attributes that we are able to
observe and directly measure, a performance such as responses in a mathematics achievement
test or an assessment of intellectual functioning. Of course, such causal attributes may be
embedded in a nomological net (Cronbach & Meehl, 1955); by assessment, neither Loevinger,
Messick, Embretson, Zumbo, nor Schaffner preclude this possibility. I am unsure of Haig’s (in
press) final position, but Borsboom et al. (2004) rule this out most certainly.

As an explanatory model of test score variation, Zumbo’s explanation-focused view of validity
is embedded within an ecological model of item responding that is situated within a pragmatic
view of abductive explanation wherein one develops validity evidence for tests through
abductive reasoning (Stone & Zumbo, 2016; Zumbo, 2007a, 2009). In contrast to inductive or
deductive reasoning, abductive reasoning neither construes the meaning of the scores purely
from empirical evidence nor presumes the meaning and interpretation of the test to explain the
score. Rather, abductive reasoning seeks the enabling conditions under which the score makes
sense.

In my view of validity and validation, the explanans are elements of my ecological model
(Zumbo, 2007b), which may be involved in setting the initial conditions of my abductive
method. The item responses or test scores are the explanandum. In my explanation-focused
view, my ecological model's constituent concepts and variables (i.e., the explanans) explain the
item responses or test scores (i.e., the explanandum). The role of the ecological model of item
responding is described in detail in a subsequent section of this essay.
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Contrasting with Kane’s and others’ argument-based approaches, perhaps the key distinction
between an argumentation approach to validation and my explanatory approach is that the
explanatory-focused approach is premised on developing validity arguments and switches the
focus to how we decide which is the best argument or the best explanation.

Notably, 1 do not take as a first principle that the hypothetical construct (Cronbach & Meehl,
1955) or the latent variable (Borsboom et al., 2004) as a mapping of the empirical phenomenon
explains the test score variation. The latent variable, or construct for that matter, may have
explanatory value in some assessment settings, but this is not an essential part of my view.

In contrast to my view, reflecting the dominant empirical realist philosophy of the time,
Cronbach and Meehl (1955) write:

Construct validation is involved whenever a test is to be interpreted as a measure of some attribute
or quality which is not "operationally defined.” The problem faced by the investigator is, "What
constructs account for variance in test performance?" (p. 282)

Determining what psychological constructs account for test performance is desirable for almost
any test. (p. 282)

Loevinger (1957) adds an important level of nuance to the discussion when she persuasively
argues that two basic contexts for defining validity should be recognized: administrative and
scientific that play an important role in considering what needs to be explained (explanandum)
and that which contains the explanation (explanans) in her validity theory. According to
Loevinger, there are essentially two kinds of administrative validity: content and predictive-
concurrent, whereas there is only one kind of validity that exhibits the property of
transposability or invariance under changes in an administrative setting, which is the touchstone
of scientific usefulness: construct validity (Loevinger, 1957, p. 641).

In other words, gathering test validity evidence during test design and development in a
laboratory or controlled setting for use in the intended context(s) and population(s) where the
focus is content and predictive-concurrent validity evidence. Setting aside Hempel’s (1965)
contentious view that adequate predictive arguments are potentially explanatory, neither of
these forms of validity evidence has an explanatory aim, and Loevinger suggests that one is
unnecessary. On the other hand, Loevinger’s scientific context of test validity and assessment
evidence drawn from the diverse and varying contexts of assessment use is where “[t]there is
only one kind of validity which exhibits the property of transposability or invariance under
changes in administrative setting which is the touchstone of scientific usefulness: that is
construct validity” (Loevinger, 1957, p. 641). Loevinger states that, similarly to Cronbach and
Meehl, the test performance is the explanandum that needs to be explained by the constructs
(explanans). However, in her validity theory, Loevinger (1957) made the crucial point that
every test, if for no other reason than the fact that it is a test, underrepresents its construct to
some extent and contains sources of irrelevant variance; therefore, Loevinger may be the first
validity theorist to open the door to the investigation of other constructs than the one being
purportedly measured by the test in explanatory modeling of test performance. This notion is
reflected in what | describe as the many ways of being human.

Regarding explanatory purposes, Zumbo et al. (2023) describe the importance of Embretson’s
groundbreaking research program, in which, in our terminology, the item responses are the
explanandum (what needs to be explained), and the explanans contain elaborated cognitive
models and componential decomposition include the explanation in her item response models
of item response processes in support of test design and validation.

As we see in the quotations below, Borsboom et al.’s (2004) insistence on the explanatory
power of the latent variable is foreshadowed by Cronbach and Meehl.

There is an understandable tendency to seek a "construct validity coefficient." A numerical
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statement of the degree of construct validity would be a statement of the proportion of the test
score variance that is attributable to the construct variable. This numerical estimate can sometimes
be arrived at by a factor analysis, but since present methods of factor analysis are based on linear
relations, more general methods will ultimately be needed to deal with many quantitative
problems of construct validation. (p.289)

Rarely will it be possible to estimate definite “construct saturations,” because no factor
corresponding closely to the construct will be available. One can only hope to set upper and lower
bounds to the "loading.” (p. 289)

Borshoom et al. treat this explanation, in their view, as a causal explanation. A plausible
empirical translation of their theoretical suppositions could be described as a literal reading of
the arrows in a conventional path diagram of the factor analysis model as causal; that is, the
latent variable is the causal explanation of the observed item response scores.

As Stone and Zumbo (2016, pp. 570-571) state, it should also be noted that the n