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Classroom Assessment and Educational Measurement explores the ways in which the theory
and practice of both educational measurement and the assessment of student learning in class-
room settings mutually inform one another. Chapters by assessment and measurement experts
consider the nature of classroom assessment information, from student achievement to affec-
tive and socio-emotional attributes; how teachers interpret and work with assessment results;
and emerging issues in assessment such as digital technologies and diversity/inclusion.

This book uniquely considers the limitations of applying large-scale educational meas-
urement theory to classroom assessment and the adaptations necessary to make this transfer
useful. Researchers, graduate students, industry professionals, and policymakers will come
away with an essential understanding of how the classroom assessment context is essential to
broadening contemporary educational measurement perspectives.
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Introduction

Susan M. Brookhart and James H. McMillan

DOI: 10.4324/9780429507533-1

The mission of the National Council on Measurement in Education (NCME) is “To advance the
science and practice of measurement in education.” This mission has been met primarily through
the development and use of large-scale summative assessment. With some notable exceptions
(e.g., Ebel, 1965; Stiggins, 2014), classroom assessment has received much less attention. The core
purpose of educational measurement is to support student learning. In a series of recent articles,
papers, and other initiatives, NCME has emphasized that this purpose may be best met with effec-
tive classroom assessment that provides essential information teachers and students can use to
improve learning, as well as other educational outcomes. As Wilson (2018) has recommended,
NCME needs to “rebalance their focus so that classroom assessments are seen as being at least as
important as large-scale assessments” (p. 5). Since the most important agents in learning are the
student, the teacher, and other school-based professionals, the position is that classroom assess-
ment is the type of measurement activity closest to student learning, with the best opportunities
to improve student proficiency.

Purpose and Organization of This Volume

As exemplified by the creation of the NCME Classroom Assessment Task Force, NCME has
recognized the need to better understand how classroom assessment perspectives can inform
educational measurement, and how educational measurement perspectives can inform class-
room assessment. The purpose of this volume is to explore this two-way influence. The volume
examines how educational measurement concepts, both theoretical and practical, function in
classroom assessment of student learning, and also explores how the classroom assessment
context informs and enriches educational measurement science and practice. For a long time,
the nature and quality of classroom assessment has been evaluated through the lens of measure-
ment theory. Recently, however, scholars have observed that measurement theory developed
for large-scale assessment, with its underlying focus on test-takers as examinees, may not
always apply straightforwardly to classroom assessment, with its underlying focus on students
as learners (Brookhart, 2003; McMillan, 2013; Shepard, 2006).
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Organization of the Volume

The chapters in this volume are divided into three parts. Within each part, some chapters
primarily look at classroom assessment through the lens of measurement; others examine
measurement through the lens of classroom assessment. Each part ends with a discussion that
pulls chapter themes together in light of the purpose of the volume—expanding understanding
of the connections between classroom assessment and educational measurement.

The first part explores and describes the nature of classroom assessment information, using
the term “information” to encompass both measures (e.g., classroom test scores) and quali-
tative interpretations of classroom learning evidence (e.g., judgments of students’ thinking
processes as they answer questions). Part I addresses classroom assessment information with
questions such as: What constructs underlie the information students and teachers gather in
classroom assessment? What does the information itself look like? How is the information used
for providing feedback? How should validity be evaluated? To what extent should classroom
assessment include social and emotional measures? How does language diversity affect the
accuracy and validity of assessment information?

The second part explores the use of classroom information to support learning, argu-
ably the most important purpose of classroom assessment information. Part IT deals with
issues such as how teachers understand the meaning and quality of the assessment evi-
dence to make educational decisions, how educators can reclaim the concept of assessment
as something that is embedded within the curricular activities of teachers and students,
and how students and teachers participate together in noticing and interpreting evidence
of learning.

The third part explores selected emerging issues in the field of classroom assessment, includ-
ing how grades help define and describe what “school learning” means, how digital technologies
are changing the kind of information available in the classroom, and how issues of diversity,
equity, and inclusion affect classroom assessment information and its use for learning.

Selection of Chapters and Authors

The editors selected chapter authors who are doing new work in the space between class-
room assessment and educational measurement, so that the book becomes a contribution
toward accomplishing the goals of the Classroom Assessment Task Force charter and a schol-
arly source of information and ideas for NCME members and others to advance classroom
assessment and educational measurement. Authors were given the theme and purpose of the
volume—the mutual influence of classroom assessment and educational measurement science
and practice—and framed their work as a contribution to this theme.

The editors were aided by a group of very capable reviewers, selected for their scholarship
in the respective areas each chapter addressed. The editors wish to express sincere gratitude
to them: Elaine Allensworth, University of Chicago Consortium on School Research; Heidi
Andrade, SUNY Albany; Randy Bennett, Educational Testing Service; Sarah Bonner, Hunter
College CUNY; Neil Dorans, Educational Testing Service; Amelia Gotwals, Michigan State
University; Margaret Heritage, UCLA; Leslie Keng, Center for Assessment; Anthony Nitko,
University of Pittsburgh; Barbara Plake, University of Nebraska-Lincoln; Maria Araceli Ruiz-
Primo, Stanford University; Lorrie Shepard, University of Colorado Boulder; Stephanie Smith
Budhai, Neumann University; Guillermo Solano-Flores, Stanford University; and Robin
Tierney, Research-for-Learning.

As the chapters came together, the editors realized that in addition to the two official
purposes of the volume concerning how classroom assessment science and practice enriches
measurement science and practice, and vice versa, a third issue arose, namely the identity of
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classroom assessment. Unlike some related terms that have generally accepted definitions
(e.g., measurement, formative assessment, feedback), the domain of classroom assessment
does not have a generally agreed upon definition. Indeed, the authors of chapters in this
book do not agree on what constitutes classroom assessment. Accordingly, the next three
sections of this introduction describe how this book helps readers begin to think about three
questions, not just two: What is classroom assessment? What is the role of the measurement
community in classroom practice? How does the study of classroom assessment broaden and
enrich measurement theory and practice?

What Is Classroom Assessment?

The editors began this book project using McMillan’s (2013) definition of classroom assessment.
This definition is often the one that is cited when a definition of classroom assessment is needed,
as opposed to, for example, specific definitions of formative assessment or feedback:

CA [classroom assessment] is a broad and evolving conceptualization of a process that
teachers and students use in collecting, evaluating, and using evidence of student learn-
ing for a variety of purposes, including diagnosing student strengths and weaknesses,
monitoring student progress toward meeting desired levels of proficiency, assigning
grades, and providing feedback to parents. That is, CA is a tool teachers use to gather
relevant data and information to make well-supported inferences about what students
know, understand, and can do (Shavelson & Towne, 2002), as well as a vehicle through
which student learning and motivation are enhanced. CA enhances teachers’ judgments
about student competence by providing reasoned evidence in a variety of forms gath-
ered at different times. It is distinguished from large-scale or standardized, whether
standards-based, personality, aptitude, or benchmark- or interim-type tests. It is locally
controlled and consists of a broad range of measures, including both structured tech-
niques such as tests, papers, student self-assessment, reports, and portfolios, as well as
informal ways of collecting evidence, including anecdotal observation and spontaneous
questioning of students. It is more than mere measurement or quantification of student
performance. CA connects learning targets to effective assessment practices teachers use
in their classrooms to monitor and improve student learning. When CA is integrated
with and related to learning, motivation, and curriculum it both educates students and
improves their learning.

(McMillan, 2013, p. 4)

The editors believed that this definition was specific enough to serve as a guiding conceptu-
alization for the chapters in this volume and for the field more broadly. However, chapter
authors draw the line between classroom assessment and large-scale assessment in different
places. The issues seem to center around McMillan’s concept of “locally controlled.”

One approach sees local control in teachers’ use of assessment for classroom learning. The
argument is that if teachers use assessment in the classroom, for purposes of student learn-
ing, then it’s classroom assessment. By this reasoning, assessments developed with large-scale
methods but packaged for teachers to use count as classroom assessment, even though they
share some characteristics with large-scale assessment (e.g., reliability over forms and occa-
sions, score meaning that is generalizable across classroom contexts, the use of item response
theory or other large-sample modeling or scaling algorithms). Authors whose chapters are
consistent with this approach include Alonzo, Briggs and Furtak, Russell, and Wilson. The
author team of Ferrara, Maxey-Moore, and Brookhart disagree among themselves, with at least
one taking this view and one taking the next view.
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Another approach sees local control in teachers’ creation or selection of the assessment
method as well as its use. By this reasoning, there are two main types of classroom assessment:
(1) formative assessment during learning, which is a process and function more than a set of
methods or tools (Wiliam, 2010), is classroom assessment; and (2) grading or classroom sum-
mative assessment (Brookhart, 2013), both the act of assigning grades to individual assessments
and the act of combining them into composite report card grades, is classroom assessment.
Anything beyond these two types of assessment, even if carried out by teachers in classrooms, is
not classroom assessment. For example, teachers usually administer the annual state account-
ability test to their students, as well as benchmark and common assessments. These would not
be considered classroom assessment. Authors whose chapters are consistent with this approach
include Bailey and Duréan, Bowers, Herman and Cook, Kane and Wools, Leighton, McMillan,
Shepard, Wylie and Lyon, and at least one of the Ferrara, Maxey-Moore, and Brookhart team.

One source of tension in the definition of classroom assessment is the use of technology.
Technology allows assessment tasks intended to be used in classroom lessons to be designed,
developed, and piloted at research centers, and made available for classroom use via computer.
These assessments are developed using traditional large-scale psychometrics because they need
to be useful across classroom contexts. Thus, they have a bit of a “neither fish nor fowl” aspect:
the development and validation uses large-scale methods, but the use is classroom-focused.

Another source of tension seems to be what Ferrara, Maxey-Moore, and Brookhart (this
volume) call “accountability creep.” The current accountability climate, at least in the United
States, has brought large-scale interim and benchmark tests into teachers’ classrooms whether
they want them there or not. District policies and administrator direction require that teach-
ers use the results for instructional decisions, again whether they want to do this or not. In
fact, some research suggests that teachers use these tests most for grouping or for procedural
instructional responses, not for understanding and teaching for students’ conceptual under-
standing (Olah, Lawrence, & Riggan, 2010). For many teachers, decision-making about their
classroom assessments reflects tension between what teachers need to do to improve learning
and the influence and pressure of high-stakes accountability testing. Accountability pressures
also explain the recent rise in the use of the SLO process in schools, although unlike interim
and benchmark tests the main object of inference here is teacher competence.

The editors view these recent sources of tension in defining classroom assessment as dis-
tinctly different. Technology will only continue to be more and more prevalent for all types of
assessment. Educators would do well to harness it, as educators harnessed previous new tech-
nologies such as the printing press and the ballpoint pen, to use for student learning. The rise
of accountability measures is a sociocultural phenomenon, one that is influenced by political
and educational policy changes, as, for example, the “minimum competency tests” of the 1970s
rose in prominence and then declined. Thus, unlike technology, accountability pressure may
not continue unabated, but may be amenable to change.

Since 2013, much literature and attention to classroom assessment suggests that a revision
in how classroom assessment is defined is appropriate. Here is our revised definition:

Classroom assessment is a process that teachers and students use in collecting, evaluating,
and using evidence of student learning for a variety of purposes, including diagnosing
student strengths and weaknesses, monitoring student progress toward meeting desired
levels of proficiency, assigning grades, providing feedback to students and parents, and
enhancing student learning and motivation. Classroom assessment includes both quali-
tative understandings and expressions of student thinking and quantitative measures of
student learning, as long as these are collected, interpreted, and used in the context of
individual classroom learning communities. Classroom assessment instruments may be
designed by the teacher or may be externally designed and selected by the teacher for
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a particular purpose (e.g., a unit test in a textbook, or a set of embedded questions in
a computer-based learning program). However, they must be locally controlled by the
teacher who sets the purpose, and not an external agent, as is the case for interim/bench-
mark assessments.

What Is the Role of the Measurement Community in Classroom Practice?

Given this definition of classroom assessment, a collaborative model that combines measure-
ment with what is needed to improve student learning in specific contexts seems reasonable.
Measurement experts are very proficient at operationalizing some but not all aspects of the
classroom assessment enterprise as defined above. More specifically, measurement expertise
provides technical knowledge about such critical constructs as validity, reliability, and fair-
ness, and has much to offer concerning the design, collection, and interpretation of assessment
information so that student proficiency is accurately measured and reported. Classroom teach-
ers and building and district administrators are experts in understanding the local context,
especially the learning environments in a district, the taught curriculum (as differentiated from
the written curriculum), and the local policy context. At the most important level, individual
classrooms, teachers are experts about the nature of their students, content knowledge, and
what is needed to move students forward in learning and other outcomes (e.g., motivation,
social skills, self-efficacy).

Next Steps for Measurement Professionals

Some examples of collaboration between measurement experts and local educators are con-
tained in several chapters in this volume. For example, Wylie and Lyon describe the GENIUs
project, where external developers produced a technology-based feedback system. In another
example, Briggs and Furtak describe the Aspire project, a research-practice partnership
between a university and a district. Careful reading of both of these examples shows that nei-
ther project uses a traditional research/practice model, where the researchers as measurement
specialists provide materials and practitioners implement them. Rather, in both cases, the line
is blurred. Researchers’ project development is informed by local educators, and local educa-
tors’ understanding of results is informed by research partners.

Next Steps for Measurement Theory

This book also contains examples that support potential shifts or expansions in measurement
theory. Here, contemplating the nature of classroom assessment that improves student learning
suggests that some level of refinement of measurement theory may contribute to an increased
impact of measurement on classroom practices and student outcomes. Three of the chapters
(Alonzo, Kane & Wools, McMillan) describe changes in thinking about validity as applied to
classroom assessment. These chapters illustrate this book’s theme of mutual influence. Kane
and Wools review validation in measurement theory and practice, and argue for a different
application of validation principles in the classroom. Alonzo begins with the assessment pur-
poses classroom teachers must accomplish, and reasons from there to the trustworthiness
principles that will best serve them. Both are informed by the authors’ understanding of valid-
ity as the measurement community thinks about it as well as an understanding of classroom
assessment purposes as currently practiced. All three of the chapters (Alonzo, Kane & Wools,
McMillan) lift up the contextualized nature of information about learning in the classroom and
the importance of assessment information’s consequences for learning as defining features of
information quality.
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More broadly, these three chapters show that validity theory as currently espoused in the
measurement field has room for growth. Expansion may not only lead to development in valid-
ity theory for classroom assessment, but also to a need for consideration of validity theory in
other contexts (e.g., with digital tools, with other unstandardized assessment applications).

Two chapters (Ferrara, Maxey-Moore, & Brookhart; Herman & Cook) show that the
Standards for Educational and Psychological Testing may have broader applications than origi-
nally intended. Again, appropriate next steps for measurement theory are seen as expansion
from a one-size-fits-all theory that privileges standardization to a multilayered theory that
adapts to a broad array of contexts.

How Does the Study of Classroom Assessment Enrich Measurement
Theory and Practice?

Following the argument that the influence between measurement and classroom assessment
should be mutual—and doing so will enhance and expand both fields—the final question for
this volume is: How does the study of classroom assessment enrich measurement theory and
practice? The editors believe that broadened thinking about validity, showing mutual influ-
ences from the measurement community and from classroom assessment, as discussed above,
are the most profound examples this volume contributes to answering that question. In addi-
tion, several of the chapters bring conceptualizations of classroom assessment to bear on
measurement theory and practice.

Next Steps for Classroom Assessment Theory

Three of the chapters address the general question: What is learning? An underlying assump-
tion in each is that learning that is assessed with current, conventional measures that focus
on student proficiency needs to be broadened, both because of student and contextual dif-
ferences as well as the connections between cognitive proficiency and dispositions such as
self-regulation, belonging, self-efficacy, and identity (Shepard, Penuel, & Pellegrino, 2018).
This assumption is contrary to the more conventional measurement approach that promotes
invariance of achievement measures over forms, occasions, and contexts. Bailey and Duran
(this volume) describe how classroom performance assessments, embedded in students’ lan-
guage and learning context, may provide more valid assessments of learning, especially for
culturally diverse learners. Leighton (this volume) suggests that current measures of learning
typically ignore the social-emotional context of learning, and that emotional and social factors
need to be included in a comprehensive conceptualization of classroom assessment. Bowers
(this volume) suggests that grades communicate a multidimensional assessment of school
learning. He contends that this may be more useful than a report of subject matter proficiency
largely redundant to standardized achievement because they reflect contextual factors as well
as other important schooling outcomes.

Next Steps for Classroom Assessment Professionals

Taken together, chapter authors suggest that classroom assessment practitioners need to be
partners with measurement specialists in the development of assessment theory that pro-
motes student learning, as well as in applying and expanding well-researched measurement
principles to classroom contexts. This is particularly relevant for validity, reliability/preci-
sion, and fairness. The realities of classroom assessment, especially the focus on context and
the purpose of improving learning, can help conventional measurement theorists and practi-
tioners provide more useful measures. Likewise, measurement theory can benefit those who
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work in classroom assessment. Much excellent work in test bias, for example, is instructive
for developing classroom assessments that take account of students’ cultural and linguistic
differences. Sources of error inherent in theoretical descriptions of reliability/precision offer
much guidance to teachers to know how to appropriately determine accuracy. Classroom
assessment practitioners also have a role in helping to develop the classroom assessment literacy
of their counterparts in the large-scale measurement community.

Conclusion

This book begins what the editors hope will be a journey of mutual influence between the two
fields of measurement and classroom assessment. The book shows that these are closely related
fields of study and practice, especially in their major goal of yielding theoretically sound and
practically actionable information about student learning and motivation. To this end, the sci-
ence and practice of each field has the potential to improve the science and practice of the other.
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This chapter examines how some general principles of validity theory might apply to classroom
assessment. In particular, we consider two perspectives on the evaluation of classroom assess-
ments, a functional perspective and a measurement perspective, and we consider how these
two perspectives play out in classroom assessments. We suggest that the functional perspective
does and should play a larger role in classroom assessment than the measurement perspective.

For all assessments, validity is an important concern (American Educational Research
Association [AERA], American Psychological Association [APA], & National Council on
Measurement in Education [NCME], 2014). The concept of validity has been developed mainly
in the context of summative high-stakes testing, but we will discuss validity for classroom
assessment and emphasize the evidence needed for the validation of assessments in this context.

We define validity in terms of the plausibility and appropriateness of the interpretations
and uses of assessment results, and therefore validity depends on the requirements inherent
in these interpretations and uses. A systematic and effective approach to validation involves
three activities: the development of a clear sense of the proposed interpretation and uses of
the assessment results; the development (or identification) of an assessment that would be
expected to support the intended interpretation and uses; and an evaluation of how well the
assessment supports the interpretation and uses.

Cronbach (1988) described two perspectives on the validity of assessments, a measure-
ment perspective and a functional perspective, and we make use of both of these perspectives
in evaluating the validity of classroom assessments. The measurement perspective focuses
on the accuracy and precision of scores as measures of some construct, and the functional
perspective focuses on how well the assessment serves its intended purposes. The measure-
ment perspective and the functional perspective are both relevant to the validation of all
assessments, but they focus on different evaluative criteria. We will argue that for classroom
assessment, the functional perspective is of central concern, and the measurement perspective
plays a supporting role.

We define classroom assessment broadly as involving the collection of information from a
variety of sources, with the intention of promoting effective teaching and learning. Classroom
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assessments take a variety of forms, such as teacher observations of the students in various contexts,
interactions with students, quizzes, tests, assignments, and projects. This variety causes classroom
assessments to be quite varied in their levels of standardization and formality, but it provides very
rich sources of information on student performance, skills, and achievement. Classroom assess-
ments also serve a variety of purposes (e.g., monitoring student progress, diagnosing gaps and
problems in learning, motivating students, and informing parents and others about student per-
formance and progress). The main users of these assessments are teachers and students.

The validity of classroom assessments will depend mainly on how well they support the
intended uses of the assessment results by teachers and students. Although all potential uses
of classroom assessments might be informative to discuss, in this chapter we will focus on
the use of the results by teachers for providing feedback to students, evaluating student com-
petencies on particular tasks and over content domains, and diagnosing students’ strengths
and weaknesses.

When validity is studied in the context of large-scale high-stakes tests, the technical, or psy-
chometric, characteristics of the tests play a central role. In these high-stakes contexts, those
characteristics include, for example, standardization, consistency, and fairness (Cronbach,
1988). Since the results from these standardized tests are used for high-stakes decisions that
extend well beyond the context in which the assessment took place, standardization and empir-
ical evidence for consistency over contexts serve an important function in supporting trust in
the processes being employed and in the trustworthiness of the results (Porter, 2003).

In a classroom, assessment-based decisions generally involve less far-reaching inferences.
Rather, the results are interpreted and used locally. The results need to be practical and useful
in fulfilling the main goal of classroom assessment: promoting effective teaching and learning.
These decisions are generally less high-stakes than those based on standardized test results, but
this does not imply that technical characteristics become irrelevant. An inaccurate conclusion
about a student’s ability might not be catastrophic, but it is not likely to be helpful in planning
future instruction, and therefore in supporting learning. For classroom assessments, a func-
tional perspective that focuses on how well the assessment promotes learning by improving the
quality of instruction is the central concern, and measurement characteristics are of concern
mainly in terms of their impact on the effectiveness of the assessment in supporting teaching
and learning.

The bottom line in validating classroom assessments (as in all assessments) is to identify
the qualities that the assessment results need to have, given their particular interpretations and
uses in the context at hand, and then to examine whether the assessment results meet these
requirements.

The next section outlines an argument-based approach to validation, and the following sec-
tion describes the functional and measurement perspectives on validation. The two perspectives
are complementary in that each focuses on characteristics that are necessary for an effective
assessment, but the relative importance of the two perspectives in evaluating an assessment will
vary depending on the goals and contexts of the assessment. In the third section, we describe
some uses of classroom assessments and examine how these assessments might be evaluated
in terms of interpretations and uses and the two perspectives. We conclude that the functional
perspective should be primary in classroom assessment, with the measurement perspective
playing a supporting role in this context.

Argument-Based Approach to Validation

As indicated earlier, the validity of assessment interpretations and uses depends on the plausi-
bility of the interpretation and the appropriateness of the uses. A natural approach to validation
is to specify the interpretation and use, develop (or identify) an assessment program that would
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be expected to meet the specified requirements, and then evaluate how well the interpretations
and uses are justified. Validation is most often associated with the last of these three steps, but
in fact it depends critically on all three steps.

The argument-based approach to validation (Cronbach, 1988; Crooks, Kane, & Cohen,
1996; House, 1980; Kane, 2006, 2013; Shepard, 1993) provides a general framework for specify-
ing and validating interpretations and uses of assessment results. If we are going to make claims
and base decisions on assessment results, these claims and decisions should be well founded
(AERA et al., 2014; Messick, 1989).

A relatively simple and effective way to specify proposed interpretation and uses of the
assessment results is to develop an interpretation/use argument (IUA) that lays out the reason-
ing leading from observed assessment performances to the claims being made. The general
idea is to identify the inferences and assumptions inherent in the interpretations and uses of
the assessment results.

The argument-based approach is contingent in the sense that the structure of the validity
argument and the conclusions reached about validity depend on the structure and content of
the IUA. For modest interpretations that do not go much beyond the observed performances, the
IUA will be modest, including few inferences and assumptions; for ambitious interpretations
(involving broad generalizations, constructs, or predictions), the ITUA will require strong infer-
ences and supporting assumptions. If the IUA is found wanting, because it lacks coherence and
completeness or because the evidence does not support some of its inferences and assumptions,
the interpretation and use would not be accepted as valid. If the IUA is coherent and complete,
and its inferences and assumptions are adequately supported, the proposed interpretation and
uses can be considered valid. The inferences based on classroom assessments tend to be local
and limited, and therefore do not require strong assumptions.

Interpretation/Use Arguments (IUAs)

The IUA is to provide an explicit statement of the sequence or network of inferences and sup-
porting assumption that gets us from the observed performances to the claims based on these
performances. The inferences are supported by warrants, which are general rules for making
claims of a certain kind based on certain kinds of data. Warrants are based on assumptions and
generally require backing, or support. For example, in drawing conclusions about a student’s
level of competence in a domain on the basis of a sample of performances, we rely on a warrant
that says that such generalizations are reasonable, and this warrant can be backed by evidence
indicating that the sample is large enough and representative enough to support the generali-
zation. The IUA would consist of a sequence or network of such inferences leading from the
assessment results to the conclusions and decisions based on these performances.

The IUA provides a general framework for drawing inferences based on assessment results,
and thereby for interpreting and using the assessment results for individual students. Although
they may not be explicitly mentioned in discussing the results, the warrants for various infer-
ences are integral parts of the IUA. Assuming that the warrants employed in the IUA are
supported by appropriate evidence, the IUA provides justification for claims and decisions
based on assessment results.

Validity Arguments

The validity argument provides an overall appraisal of the IUA, and thereby of the proposed
interpretation and uses of the assessment results. It depends on the scope and content of the
IUA, which specifies the inferences and assumptions that need to be evaluated. A simple
interpretation in terms of skill in performing a particular kind of task (e.g., solving two-digit
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addition problems presented horizontally, such as “23 + 46 =...”) would focus on the ade-
quacy of sampling of this type of task as a basis for deciding whether students can solve this
kind of problem. Assessments of more broadly defined domains of skill would typically require
more evidence and more kinds of evidence.

The validity argument starts with a critical review of the IUA, with particular attention
given to identifying the most questionable inferences and assumptions. Many assumptions
may be accepted without much discussion. Some assumptions may be evaluated in terms of
the appropriateness of the procedures used (e.g., the relevance of observed performances to
the skill of interest, the size of the sample of observations). Some assumptions (e.g., that the
students were motivated to perform well) may be based on experience and/or observations
made during the assessment.

In order to make a strong case for an interpretation or use of assessment results, the validity
argument has to provide backing for the ITUA as a whole, and particularly for its most question-
able inferences and assumptions. Serious doubts about any inference or assumption can raise
questions about the TUA as a whole. Therefore, the IUA needs to be understood in enough
detail so that the inferences and assumptions on which it depends can be identified and evalu-
ated. A validity argument is never definitive because we cannot exhaustively evaluate all of the
IUA, and therefore the most doubtful parts of the argument should get the most attention. As
Cronbach (1980) suggested, “The job of validation is not to support an interpretation, but to
find out what might be wrong with it. A proposition deserves some degree of trust only when it
has survived serious attempts to falsify it” (p. 103). The question is whether the interpretation
and use of the assessment results makes sense, given all of the evidence.

Note that it is not necessary to be concerned about assumptions that are not included in
the IUA. For example, if the proposed interpretation and use assumes that the attribute being
assessed would not vary much over extended periods of time, we would be concerned about the
extent to which the performances are stable over time. But if the characteristics being assessed
are expected to vary (e.g., due to learning), stability would not be required, and it might even
constitute evidence against the validity (the instructional sensitivity) of the assessment.

The basic ideas guiding the argument-based approach is that we should be clear about the
reasoning that is to take us from observed student performances to conclusions about the stu-
dent, and that we should critically evaluate this reasoning and its embedded assumptions.

Perspectives on Assessment

Assessments can be evaluated from multiple perspectives, and it is generally helpful to consider
the evaluative criteria associated with different perspectives (Cronbach, 1988: Dorans, 2012;
Holland, 1994). Different perspectives focus on different aspects of interpretation and use, and
therefore on different criteria for evaluating validity. The perspectives are not mutually exclu-
sive, and any that are relevant in a particular case deserve attention.

Addressing concerns about the assessments’ interpretation and use from multiple perspec-
tives may seem like a major burden, but it is not particularly burdensome if the evaluation is
approached reasonably; in fact, it may facilitate the process of validation. It has long been recog-
nized that validation requires that the assessment results be evaluated by identifying potential
challenges (e.g., sources of bias, construct-irrelevant variance, construct underrepresentation)
and evaluating their impact (Cronbach, 1988), and the different perspectives can be a fruitful
source of legitimate challenges to proposed interpretations and uses.

We will consider two perspectives on classroom assessment, the functional perspective and
the measurement perspective. As noted earlier, the functional perspective focuses on how well
the assessments support the attainment of various goals in some contexts, while a measure-
ment perspective focuses on the assessment as a measurement instrument (i.e., in terms of
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precision and accuracy of the results). Assessment uses need to achieve the purpose for which
they are intended, and they need to be defensible as measurements. Both perspectives can be
accommodated in an argument-based approach to validation that supports the claims inherent
in the intended interpretations and uses of assessment results, and that addresses challenges to
these interpretations or uses.

The Functional and Measurement Perspectives

The functional perspective (Cronbach, 1988) views assessments primarily as tools that can
be helpful in realizing desired outcomes, and therefore it focuses on how well the intended
outcomes are achieved and on the extent to which undesirable outcomes are avoided. From
a functional perspective, an assessment is evaluated mainly in terms of its consequences,
intended and unintended.

Cronbach (1988) begins his discussion of the functional perspective by contrasting it with
more descriptive concerns about the accuracy of interpretations:

The literature on validation has concentrated on the truthfulness of test interpretations,
but the functionalist is more concerned with worth than truth. In the very earliest discus-
sions of test validity, some writers said that a test is valid if it measures “what it purports
to measure.” That raised in a primitive form, a question about truth. Other early writers,
saying that a test is valid if it serves the purpose for which it is used, raised a question
about worth. Truthfulness is an element in worth, but the two are not tightly linked.

(p- 5)

The functional perspective is concerned with the functional worth, or utility, of the
assessment in achieving the goals that it is intended to help achieve. An assessment is imple-
mented to achieve some purpose, and it is evaluated in terms of its functional worth in
achieving this purpose.

The measurement perspective views assessments primarily as measurement instruments,
and as a result it focuses on certain technical criteria, particularly the generalizability (or reli-
ability) of scores and their accuracy as estimates of the attribute of interest. It emphasizes
standardization and objectivity (Porter, 2003) and generally relies on statistical models to gen-
erate interpretations in terms of traits or latent variables (Dorans, 2012; Holland, 1994), but the
basic principles associated with generalizability and accuracy can be applied without adopting
specific statistical models.

The measurement perspective emphasizes several kinds of analyses, particularly generaliz-
ability (or reliability) and accuracy (or freedom from bias of any kind). The generalizability of
assessment results refers to how broadly the interpretation of the results can be generalized.
For example, if we observe a student successfully solving a particular mathematics problem, we
can pretty safely say that the student solved the problem. Once we go beyond that basic claim,
more doubt tends to arise. If the goal is to determine whether the student can solve that kind
of problem, we might want more evidence (e.g., performance on several exemplars of this kind of
problem). If the goal is to estimate the student’s level of competence in some larger domain (e.g.,
algebra), we would want even more evidence (e.g., performance on a representative sample of
tasks from the domain). To the extent that we are concerned about generalizing over occa-
sions and contexts, we would want to include observation made on different occasions and in
different contexts. As the breadth of generalization of our inferences increases, the need for
supporting evidence increases.

Reliability and generalizability analyses play similar roles in evaluating assessments from a
measurement perspective; they both address the question of whether the results would be more
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or less the same for each student if the measurement were repeated (or replicated) on each
student, under conditions for which the attribute being measured is not expected to change
(Brennan, 2001; Haertel, 2006; Kane, 1996). We will use the term “generalizability” to refer to
the issue of expected consistency over repeated observations, rather than the term “reliability,”
but for purposes of this discussion the two terms have essentially the same meaning.

Applying Both Perspectives

In measurement theory, it is generally assumed that the variable being measured has a defi-
nite value for each individual, and the goal is to estimate this value as accurately as possible.
Random errors of measurement of various kinds (i.e., sources of variability that add “noise” or
random variability to estimates of the attribute of interest) need to be controlled. The magni-
tudes of random errors are traditionally estimated by generalizability or reliability coefficients,
or standard errors, and a core goal of the measurement perspective is to make these random
errors as small as possible (e.g., by averaging over repeated observations, by standardizing
assessment procedures, by statistical adjustments). So, for example, if we have a test with a
number of items, and we want to generalize over items, we can estimate a coefficient, such as
coefficient alpha, that indicates the correlation that would be expected between the test scores
and scores on a similar test with a different sample of items of the same kind (Haertel, 2006).
Quantitative indices for generalizability are especially useful in contexts where the results are to
be used by individuals who are not directly involved in the local educational context, because
the indices are objective in the sense that they are not influenced by subjective judgment or
local norms. In most textbooks on educational measurement and in the context of standard-
ized testing, generalizability (or reliability) is usually analyzed quantitatively.

The second major concern for the measurement perspective is the need for estimates that
are accurate in the sense that they are not unduly influenced by systematic errors (effects that
tend to distort or “bias” the outcomes of an assessment in some way). These errors are system-
atic in the sense that they tend to recur over repeated instances of the assessment. For example,
students are likely to be more comfortable reading passages on some topics (those that they
are interested in and familiar with) and be less comfortable reading passages on other topics
(those that they are less interested in and less familiar with), and passages may differ in their
difficulty for these and other reasons, some of which may not be so obvious. So, in assessing
a student’s reading level, one might want to use several passages on different topics, or pick a
topic that is likely to be of interest to the student, in order to avoid a negative bias associated
with the student’s lack of interest. Any particular characteristic of an assessment (e.g., context,
timing, format) that tends to interfere with a student’s performance can constitute a source of
systematic error (or bias).

In contexts where the goal is to get objective estimates of some attribute, rather than in using
assessment results to achieve some immediate purpose, the measurement perspective tends to
be dominant. More generally, in contexts where assessments are intended to promote valued
outcomes, a broader range of perspectives is called for, and the measurement perspective may
play a less central role, but even in these cases some level of generalizability and accuracy is
needed in order to achieve valued outcomes.

The distinction between the functional and measurement perspectives can be useful in
thinking about the level of attention to give to different issues in evaluating assessments, but
both perspectives are generally necessary for an effective assessment. The idea is not to choose
one or the other, but to examine the assessments through both lenses. We want the use of the
assessment to be justified in terms of its appropriateness and its success in achieving certain
goals (e.g., student learning), and the assessment results have to be accurate and generalizable
enough to provide confidence in the conclusions drawn and the decisions made.
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Classroom Assessment

In the remainder of this chapter, we will consider the functional perspective and the measurement
perspective as frameworks for evaluating classroom assessments, which are mainly used to
promote student learning (e.g., by providing feedback to students, for planning individual
and class instruction). The functional perspective emphasizes an assessment’s effectiveness
in promoting these efforts. The measurement perspective emphasizes the generalizability
and accuracy of the assessment results. To the extent that assessments are to be effective
in promoting any goal, they have to be sufficiently accurate and generalizable to satisty the
assumptions inherent in their use.

Teachers have a daily stream of observational data that can help them to understand their
students (Brookhart, 2003; James, 2017; Moss, 2003; Stiggins, 2005). They observe their stu-
dents’” performance on a variety of tasks in a variety of contexts (e.g., one-on-one interactions,
classroom discussions, quizzes and projects) over the school year. They get information from
parents, other teachers, and other school staff. They also have access to scores on standardized
tests and in school records.

The functional perspective views classroom assessments as tools that teachers use to accom-
plish several goals, and the evidence required by the measurement perspective to support the
generalizability and accuracy of the claims based on assessments depends on the intended uses
of the results. We will consider five common functions for classroom assessments:

1. Evaluating a particular student’s performance with the aim of providing helpful feedback
to the student on the quality of the performance (and how it might be improved).
Evaluating a student’s general level of performance on this kind of task.

Evaluating a student’s strengths and weaknesses in performing this kind of task.
Evaluating a student’s current level of achievement in some performance domain.
Evaluating the achievement level of the class as a whole.

A

As we proceed from the first function to the fifth, the generality of the inferences based on the
observed performances tends to increase from an evaluation of a particular performance to an
evaluation of the student’s level of competence based on a long sequence of performances, and
in combination with other students’ performances, to class-level performance.

The first function or goal would be to provide a student with feedback on a particular per-
formance, with the aim of helping students to improve their future performances. Assessments
of this kind could be based on a student’s performance on an assignment, performance on a
quiz, or one-on-one interactions with the student. In terms of the functional perspective, the
effectiveness of this kind of assessment would be evaluated in terms of whether the feedback
does or does not seem to lead to improvement in student performance; such evaluations are
likely to be subjective, qualitative, and tentative. In providing such feedback, teachers do not
need to generalize their conclusions beyond the specific performances being evaluated, and
they do not need to generalize over occasions or contexts. Each evaluation applies to a specific
student performance or product.

A second possible goal would be to determine whether a student can perform a particular
kind of task (e.g., solving a quadratic equation, using a particular irregular verb correctly). Such
inferences are also qualitative, leading to a conclusion about whether the student can perform
the task or not, and do not require a quantitative scale. There can be uncertainty in drawing
such conclusions based on a single observation, so the teacher might want to base it on a num-
ber of observations, perhaps in different contexts and employing different instances of the task.

The third goal would be to understand the student’s performance in more detail (e.g., in
terms of strengths and weaknesses), and would also be qualitative. In drawing conclusions
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about the student’s strengths and weaknesses, based on their conceptual frameworks and their
observations of student performance, the teacher can be thought of as employing inference
patterns that are basic to science (Popper, 1962), to construct validity (Cronbach & Meehl,
1955), and to much of everyday reasoning. Given the conceptual frameworks and the observa-
tions, we can draw inferences about some aspect of the world (e.g., a pattern of strengths and
weaknesses for a student). The claim about the student’s strengths and weaknesses constitutes
a conjecture or hypothesis that can be used with the frameworks to generate predictions about
future observations. If the predictions turn out to be accurate most of the time, we have evi-
dence that supports both frameworks and the claims about student strengths and weaknesses.
If the predictions are often inaccurate, the evidence suggests that either the frameworks or the
claims about student strengths and weaknesses are inaccurate.

The fourth goal would be to evaluate the student’s current level of achievement in some
domain. Evidence relevant to this goal could also be obtained from one-on-one interactions
with the student, from assignments, and from quizzes. For example, if one wanted to get a sense
of how well a student is reading, it would probably be highly informative to observe the student
reading passages from various sources and at various difficulty levels. As part of this process,
the teacher would probably start with reading materials at a level that the student would be
expected to be able to handle and move on to more demanding texts if the student is successful
or less demanding texts if the student has trouble (using an adaptive strategy). The estimate
of the student’s level of performance is likely to involve a rough ordering in terms of a limited
number of ordered levels (e.g., akin to a learning progression), and the teacher’s confidence
in the estimate will depend on the number and range of observations on which they are based
and on the student’s consistency in performance across texts. Getting a good indication of the
student’s reading level would generally require several observations.

A fifth possible goal would be to evaluate overall achievement for the class. The teacher can
get a pretty good indication of overall class performance by aggregating the evidence gathered
for the second and third purposes over the individual students’ levels of performance in the
class. If most of the students have achieved some level or better, the teacher could conclude
that the class has, in general, achieved that level. In addition, particularly for this purpose, the
teacher might want to use a more formal assessment, or test administration, for the class as a
whole; the test would assess achievement on the content and skills being taught in the class,
and therefore would preferably be locally developed. In addition, the teacher might get some
information on class performance from state-mandated, standardized tests. There is no need
to generalize over classes in evaluating the class because the interpretation applies to this one
fixed class.

In addition, the teacher may use assessments to help direct student efforts toward particular
goals by indicating topics and kinds of performance that the teacher wants to emphasize and
by motivating students to pursue these goals; in any case, the teacher would not want to focus
student attention in undesirable directions. Assessments can shape the students’ perceptions
of the goals being pursued by the teacher in this class, and thereby support the goals of instruc-
tion by communicating and reinforcing these goals. For example, if one of the main goals of the
social studies curriculum is to develop the ability to analyze historical events in terms of social,
political, and economic trends, then both instruction per se and the assessment tasks should
involve these kinds of analyses rather than the recitation of facts, dates, and textbook explana-
tions of events. Even if the teacher does not have this as an explicit goal for the assessments, it is
likely that the assessments will play a role in shaping these perceptions (Crooks, 1988).

In using assessments to achieve any of these goals, the teacher makes use of their content
knowledge, their familiarity with the enacted curriculum in their class, and their current under-
standing of each student’s level of achievement, and of the students’ strengths and weaknesses.
The teacher’s pedagogical content knowledge and their familiarity with the students will shape
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the kinds of information that they seek in their assessments and how they interpret and use this
information. The intersection of the different components of the teacher’s expertise provide
the framework for their assessment activities, and the teachers are experts about what is going
on in their classrooms. This framework can be thought of as an elaborate IUA for analyzing
information on student performances of various kinds and drawing conclusions about their
students and making instructional decisions.

A teacher’s understanding of the competencies and interests of new students is likely to be
limited and general, but it can be gradually refined as the teacher interacts with the students.
The teacher’s view of each student is never complete nor completely accurate, but it can get
more complete and better supported over time:

Teachers use their evolving views of the students to guide their interactions with students
in various contexts. These views generate expectations about student performances on
various tasks in various contexts. The teacher does not generally predict future events,
but does anticipate them . . . in the sense that, for a particular student and situation, some
kinds of events are seen as more likely than others. If these expectations are confirmed,
the teacher’s confidence in his or her current views increases. To the extent that the
expectations are not confirmed, the teacher may modify assumptions about the student,
the tasks, or the context. The teacher’s view of each student develops over an extended
period and can be self-correcting . . .

(Kane, 2006, p. 47)

If a teacher’s working hypotheses are not working well for a student, the teacher may need to
rethink his or her view of that student. For example, if a student struggles in reading an essay that
the teacher expected the student to be able to read easily, the teacher may conclude that the student is
not as strong a reader as the teacher had thought, that the essay is more difficult than the teacher
thought, that the student is not interested in the topic, or that some extraneous feature in the
environment interfered with the student’s performance.

Given a conclusion about a student’s general level of reading ability, a teacher would be likely
to use this information (and perhaps information about the student’s interests) to select texts
for the student to read. From a functional perspective, the accuracy of the teacher’s estimate of
the student’s reading level would be evaluated in terms of the accuracy of the predictions based
on the teacher’s sense of the student’s reading level and on the student’s progress in learning
to read. If the student struggles with a text that the teacher expected to be easy for the student,
the teacher would need to reconsider the estimate of the student’s reading level; on the other
hand, if the teacher’s predictions based on their estimate of the student’s reading level yields
the expected outcome, the teacher’s confidence in the estimate is likely to increase; the teacher’s
general framework for characterizing student competence would be supported. For this pur-
pose, we would want to generalize over samples of performance, and perhaps over different
types of text. Over time, the students’ achievement levels are expected to improve as they gain
skill and confidence in reading more and more demanding texts.

Evaluating Classroom Assessments from a Functional Perspective

As indicated above, classroom assessments are intended to serve a number of related functions
and employ a number of assessment-based inferences to support the intended uses. Teachers
make extensive use of their subject matter and pedagogical expertise in conducting assessments
and in interpreting the results. Teachers generally have expectations about how students are
likely to perform on various tasks (e.g., solving a particular kind of math problem), and there-
fore can choose tasks at appropriate levels of difficulty for their students. The teacher is also
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well acquainted with what has been taught in the class and how it has been taught, and with the
goals of instruction.

The teacher’s conceptual frameworks serve as the warrants for their interpretive evalua-
tions, and the backing for these frameworks as appropriate for the interpretation of classroom
observations rely on the training and experience of the teacher. Peer or external review can
provide additional confirmation of the teacher’s inferences. Moss (1994) emphasizes the role of
dialogue within a “critical community” of individuals with expertise and shared values.

These interpretations and uses are, at least roughly, nested, with the simplest interpretation/
use involving a formative evaluation of a specific performance. The inference is qualitative,
with judgments about what was done well and what could have been done better. The teacher’s
evaluation of the performance is not necessarily generalized to performance on any other tasks;
it is specific to this performance on this task in this context on this occasion. The effectiveness
of the feedback can be evaluated (or validated) by observing whether the student seems to
understand the feedback and whether the student’s performance seems to improve in response
to the feedback that is provided.

A second and somewhat more general inference goes from different performances to a judg-
ment about a student’s ability to perform a kind of task. This inference is also qualitative and
addresses the question of whether or not the student can perform this kind of task. This inter-
pretation in terms of ability to perform some kind of task involves generalization over instances
of the kind of task, and perhaps over contexts, but does not involve generalization over kinds
of tasks. The expectation is that a student judged able to perform this kind of task can in fact
perform this kind of task, and can therefore move on to more advanced tasks. If this conclusion
proves to be true, the conclusion is useful to the teacher in planning instruction, and if not the
results lack functional worth.

In some cases, classroom assessments can yield convincing conclusions about student com-
petencies, even if they involve relatively few observations. For example, if a student solves an
algebra problem correctly using a standard technique (e.g., factoring a quadratic equation) and
says that that is what they did, the conclusion that the student knows when and how to use that
technique is well supported. As Frederiksen (2003) pointed out, this kind of performance “may
reveal that a student has used problem-solving approaches and forms of knowledge that are
highly generalizable to other task situations, thus backing a student-model claim about gener-
ality of skill” (p. 71). That is, the teacher may be able to draw a general conclusion about student
competencies from a very small sample of observations, even a single performance.

Such inferences tend to be less compelling in the opposite direction, in that a student who
knows how to solve the problem may make an arithmetic mistake or “slip,” or may be dis-
tracted or unmotivated, but the inference can be quite strong in the negative direction as well. If
the teacher is observing the performance directly, they can tell the difference between a careless
error and a lack of understanding, and in the one-on-one context the teacher can prompt the
student by suggesting possible approaches (i.e., by providing some scaffolding); if the student
still flounders, the teacher can be quite confident that the student lacks certain skills. In addi-
tion, the teacher’s familiarity with the student can help to detect and control threats to the
accuracy of the conclusions.

A third inference would go beyond task performance to conclusions about the student’s
specific strengths and weaknesses. This inference involves an inference to a profile of specific
skills required for overall competency and is also qualitative. The teacher’s content knowledge
and familiarity with common student misconceptions provide the basis for the teacher’s con-
clusions, and these conclusions could be evaluated primarily in terms of their coherence and
their consistency. The evaluation of student competencies could then be used to plan remedial
instruction for the student, if necessary, and the effectiveness of the assessment instruction
combination could be evaluated in terms of the student’s progress. The conclusions drawn



The Validity of Classroom Assessments ® 21

about the student’s skill can also be used to make predictions about the student’s performance
on various tasks requiring different combinations of skills, and these predictions can be evalu-
ated against subsequent observation of performance on these tasks.

The evidence needed for this kind of explanatory interpretation could be derived from many
sources (e.g., quizzes, assignments), but in a classroom one-on-one interactions with students
are feasible and would probably be especially informative, and the teacher can collect such
information on a regular basis. For this purpose, the tasks presented to the student would prob-
ably need to be at a level that the student finds somewhat difficult, and the teacher’s sense of
the student’s level of competence could provide a basis for choosing the tasks to be employed;
optimally, the tasks would be chosen to indicate the student’s strengths and weaknesses (e.g.,
tasks that require a particular set of competencies). The focus is on a profile of specific compe-
tencies in an area of instruction, and the goal is to characterize each student in terms of what
they can and cannot do so that this information can be used to guide ongoing instruction for
the student. As part of this ongoing process of instruction and evaluation, the teacher could
use their insights about the student’s profile of competencies to select the tasks for the student
to work on; for example, if the student does not “carry” correctly in multi-column addition,
the teacher might present the student with examples of problems with and without carries and
help the student to work through these examples. Again, the conclusions to be drawn about the
student’s strengths and weaknesses are qualitative, involving descriptions or profiles of student
competencies rather than a scaled score.

A fourth interpretation goes from different performances and other sources of evidence
(e.g., quizzes, assignments, in-class performance) to a judgment about a student’s overall level
of achievement in some content domain. This evaluation does involve generalization over
tasks, possible performances, and contexts; the teacher is drawing a somewhat general conclu-
sion based on a sample of performances. This inference is also qualitative but would generally
involve an ordinal scale referenced to a hierarchical set of categories, forming a learning pro-
gression of sorts. The teacher knows the goals of ongoing instruction in the classroom and has
a sense of how students progress through the curriculum. The teacher also has a sense of the
different kinds of performance associated with different levels of achievement. Their overall
framework for instruction and assessment provides a basis for choosing what to assess and how
to assess, and how to interpret the results. The conclusions drawn about the student’s overall
competence can also be evaluated in terms of predictions about the student’s performance on
tasks at different levels of difficulty (i.e., different levels of the learning progression) against
subsequent observation of performance on these tasks.

Fifth, once the teacher has a sense of the performance levels of the students in a class (through
quizzes and the teacher’s individual and group-level interactions with students), drawing infer-
ences about them can involve some sort of aggregation over the individual performance levels.
This inference can be justified mainly in terms of the justification for the judgments about the
individual students and the reasonableness of the aggregation. For this purpose, conclusions
about the class flow directly from conclusions about the students in the class.

To a large extent, the validity of classroom assessments is evaluated in terms of how well the
assessments help to achieve instructional goals (i.e., in terms of the extent to which the use of
the assessment results has the intended positive consequences and avoids any potential nega-
tive consequences). The effectiveness will depend on the generalizability and accuracy of the
assessment results, but it will also depend on other factors, including how well the assessment
procedures fit the daily educational practice of the classroom and on the extent to which teach-
ers are able to work with the results.

Teacher assessments employ continuously evolving IUAs, in which the conclusions being
drawn, the evidence supporting these conclusions, and the teacher’s confidence in their con-
clusions all evolve over time. Teachers start the year with general conceptual frameworks
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but relatively little information about individual students. The frameworks tend to focus the
teacher’s evaluations of student performance and help the teacher to anticipate environmental
factors and student characteristics that might have impacts on learning for the class and for
individual students. The teacher’s conceptual frameworks tend to generate expectations about
student performance, which provide working guidelines for instruction and assessment, and to
the extent that the expectations are in agreement with subsequent performance on new tasks,
the conceptual frameworks tend to be supported.

Toward the end of the school year, the teacher may be called upon to provide a general
evaluation of each student’s achievement during the year, and such assessments may be used as
the basis for high-stakes decisions (e.g., promotion, placement).

Evaluating Classroom Assessments from a Measurement Perspective

From a measurement (or psychometric) perspective, classroom assessment is quite a com-
plicated enterprise. As noted above, it serves multiple purposes, and corresponding to these
purposes it yields multiple interpretations. It also makes use of many sources of data (quizzes,
projects and assignments, one-on-one interactions), most of which are not standardized, with
each of the data sources providing evidence that is relevant to different interpretations. For
example, a one-on-one interaction in which a teacher helps a student to work through a math
problem helps the student to understand how to solve the problem and any missteps the stu-
dent had made, but it also provides the teacher with information about the student’s strengths
and weaknesses in solving this kind of problem and some information about the student’s level
of achievement in a larger domain of mathematical competencies, as well as a little evidence on
class performance.

Within the measurement perspective, on assessment several key concepts are addressed,
particularly generalizability (or reliability) and accuracy. In classroom assessments, the statisti-
cal methodologies based on measurement theory are less salient than they are in standardized
testing, but concerns about generalizability and accuracy are still relevant:

No commentator on evaluation devalues excellence with respect to experimental design,
reproducibility, statistical rigor, etc. But we do say that these virtues are purchased at too
high a price, when they restrict an inquiry to what can be assessed with greatest certainty.

(Cronbach, 1988, p. 7)

It is not that measurement criteria are irrelevant, but for classroom assessment they are less
salient than the functional criteria.

Basically, the measurement perspective focuses on the generalizability and accuracy of
assessment results. Generalizability is concerned with whether we have a large enough and rep-
resentative enough sample of performance to support the breadth of our conclusions. Accuracy
is concerned with the interpretability of the claims and is concerned with whether they are
reasonable and relatively free of potential sources of systematic error.

As noted earlier, the claims based on classroom assessments can be considered nested. A
first interpretation/use consists of feedback on a specific student performance on a particular
task. The results are not generalized or interpreted in terms of any scale, and therefore general-
izability and scaling are not concerns. However, there are aspects of assessment design that can
enhance the accuracy and effectiveness of the feedback. Is the task at an appropriate difficulty
level and clear enough to the student, and was the student able to demonstrate their ability in
a fair way? There might be motivational problems or other issues that prevent a student from
performing as well as they might; any concerns about the accuracy of the interpretation need
to be considered in interpreting student performances.
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Second, the teacher may use assessments to draw conclusions about whether students can
perform a certain kind of task by observing their performance on this kind of task. As noted
earlier, the conclusion here is an answer to a binary, qualitative question about whether the
student can perform that kind of task, and therefore traditional scaling issues do not arise.
Concerns about generalizability do arise because a single observation or a small sample of
observations may not provide a dependable answer to the question. If we ask a student to
perform a task of the specified kind and the student fails to do so, the failure may result from a
lack of motivation or from confusion about what is expected in the assessment context. On the
other hand, a student may arrive at a correct answer using a flawed algorithm. So, it is always
desirable to base conclusions on a sample of observations involving different instances of the
task, different contexts, and different occasions. Larger, more diverse samples tend to provide
more generalizable conclusions.

If the inference is based on performance on a sample of instances of the task type on a sin-
gle occasion, indices of reliability could be useful in evaluating generalizability over instances
of the task type, but generally the use of quantitative indices is not likely to be feasible for
classroom assessments. However, if the teacher has observed the student performing many
instances of the task type over a period of time, conclusions about the student’s ability to
perform the task could be drawn with considerable confidence. The accuracy of such con-
clusions is also supported by the fact that teachers are in a good position to detect potential
threats to the accuracy of assessment-based inferences because of their experience with the
students in their class.

Third, the teacher would want to understand the student’s performance in more detail (e.g.,
in terms of strengths and weaknesses). As noted earlier, one-on-one interactions with students
would probably be especially informative for this purpose. The conclusions to be drawn about
the student’s strengths and weaknesses are qualitative, involving descriptions or profiles of
student competencies rather than a scaled score, and the uncertainty in the conclusions drawn
can be reduced by basing them on a sample of observations.

Based on the teacher’s conception of the student’s strengths, weaknesses, and possibly mis-
conceptions, the teacher can predict tasks that the student will be able to do easily and tasks
that the student is likely to find difficult. To the extent that these predictions turn out to be
wrong, the teacher would need to reconsider their mental model for the student; if the teacher’s
predictions are generally correct, their confidence in their interpretations of the assessment
results is likely to increase. There is no intent to generalize the results across curricula, con-
texts, or extended time periods, and therefore traditional models for reliability/generalizability
play a relatively limited role, but more general concerns about the adequacy of the evidence
for various inferences play a major role. This process of making predictions based on a model
of performance and a characterization of a student’s capabilities in terms of that model, and
then checking the predictions against new observations, provides a nice example of construct-
related validity evidence.

Note that in classroom assessments, these inferences and the evaluations of these infer-
ences do not usually involve statistical models and formal inferential reasoning, but rather
less formal, qualitative reasoning about the more specific competencies required by various
kinds of performance and how these competencies come into play. Teachers’ reasoning about
specific student competencies tend to be similar to the patterns of inference that have been
built into more formal mathematical models. This similarity derives, in part, from the model-
ers’ attempts to capture in their models what good teachers have always done. For example, in
teaching mathematics, effective teachers have attended to the patterns of student mistakes as a
source of information about misconceptions and gaps in understanding, and this approach has
been built into a number of diagnostic assessment models (Rupp, Templin, & Henson 2010;
Tatsuoka, 1983).
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Fourth, a more general claim involves an inference from some observed performances to
an estimate of a student’s level of achievement in some performance domain, thus general-
izing over tasks, and over occasions and contexts. In classroom assessment, this inference is
referenced to a hierarchical set of categories, or a learning progression of sorts. In drawing this
inference, the teacher would need to rely on adequate evidence about overall performance in
the domain. Such inferences would generally require that the teacher collect performance data
on a representative sample of performances from the domain, and these observations might
occur over an extended period and involve different kinds of assessments. If the inference is
based on performance on a sample of tasks on a single occasion, indices of reliability could be
useful in evaluating generalizability over tasks, but more generally the use of quantitative esti-
mates of reliability are not likely to be feasible. However, if the teacher has observed the student
responding to a representative sample of tasks from the domain on a number of occasions, the
student’s level of achievement could be evaluated with considerable confidence.

In drawing conclusions about the level of achievement for the class as a whole, the teacher
can simply summarize the results over the students in the class. In some contexts (e.g., program
evaluation), it would make sense to generalize over classes, but for classroom assessment claims
about class performance are derived by aggregating over the students in the class.

Standard psychometric analyses would be hard to apply to classroom assessment (because
of small sample sizes and variability in the formats of the assessments), and it is not clear that
they would shed much light on the enterprise if they could be applied, in part because of its
complexity, but more basically because of the immediacy and context-dependency of the infer-
ences being drawn. For most classroom assessments, there is no intention of generalizing over
occasion, over contexts or curricula, or over teachers. The teacher is generally interested in how
well each student is doing in this class with this curriculum and teacher and at this time.

The assessments need to be accurate enough to support the decisions being made in the
classroom. The interpretation of the assessment results and the decisions based on these results
tend to be made in the context of the teacher’s understanding of their students’ current levels
of achievement and their profiles of strengths and weaknesses, and in terms of the teacher’s
goals. The interpretations are likely to be accurate to the extent that the teacher’s interpretive
framework is accurate and the assessment results are relatively free of systematic error.

To the extent that the classroom teacher employs tests as such (e.g., standardized assess-
ments involving a number of tasks and a limited range of formats), generalization over tasks
would generally be relevant, and generalization over occasions might be relevant in some cases,
but for day-to-day classroom assessments, where there is no intent to generalize conclusions
over samples of tasks or occasions, indices that evaluate such generalizations would be irrel-
evant and unnecessary. There is an expectation that the skills being acquired by students will
be useful in the future and in other contexts, but those projections are not directly evaluated.

Concluding Remarks

As is the case for most assessments, classroom assessments can be analyzed from multiple
perspectives, and of these the functional perspective and the measurement perspective are par-
ticularly relevant. The more quantitative aspects of the measurement perspective (reliability,
generalizability, and scaling analyses) are generally not feasible in the classroom, but the basic
principles of the measurement model (i.e., generalizability, accuracy) are applicable and necessary.

Teachers use classroom assessments for a number of purposes that rely on evaluations of
student performance at a particular time and with reference to a particular curriculum. Various
sources of information about student performances are combined to provide feedback to stu-
dents and to draw conclusions about students’ skill in performing certain kinds of tasks, about
each student’s strengths and weaknesses (e.g., missing skills or, worse, misconceptions), about
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the students’ overall levels of competence in some domain, and about the overall achieve-
ment of the class. Using their conceptual frameworks, teachers interpret student performances
and plan instruction on an ongoing basis. The teacher’s conclusions are developed, checked,
refined, and extended over time. The process is quite dynamic. The teachers seek to construct
a coherent interpretation of performance by “continually revising initial interpretations until
they account for all of the available evidence” (Moss, 1994, p. 8).

From a functional perspective, the accuracy of the teacher’s sense of the student’s level of
achievement and their strengths and weaknesses would be evaluated in terms of the usefulness
of the assessment results in promoting teaching and learning. For example, to the extent that
teachers can use their assessment results to remediate student weaknesses and to correct mis-
conceptions, the effectiveness of the assessments in achieving the teacher’s goals is supported.
If the efforts are not generally successful, the teacher may need to revise their sense of student
competencies and/or modify their instructional approaches. As Cronbach (1988) suggested,
“The bottom line is that validators have an obligation to review whether a practice has appro-
priate consequences for individuals and institutions, and especially to guard against adverse
consequences” (p. 6). The focus is on the outcomes of the instructional decisions suggested by
the assessment results.

From a measurement perspective, the plausibility of the teacher’s interpretation of the
assessment results can be evaluated in terms of whether the assessment-based conclusions are
based on a larger enough and representative enough sample of observations to support the
generalizations being made, and on whether the interpretation of the results is plausible, given
all of the available evidence. In doing so, teachers rely on general notions of generalizability
and of Cronbach and Meehl’s (1955) conception of construct validity, but do not give much
if any attention to the more formal, statistical models that have been developed in support of
large-scale, standardized testing. Statistical estimates of generalizability coefficients are used
to check on the tenability of invariance assumptions that are not particularly relevant to most
classroom assessments (Baird, Andrich, Hopfenbeck, & Stobart, 2017; Kane, 2017), but the
teacher needs to replicate their observations often enough to justify their inferences about stu-
dent performance and progress. We would also expect that two equally well-informed teachers
would arrive at similar conclusions about the students (Bennett, 2011).

There are two contexts in which the traditional concerns about reliability play a significant
role in classroom assessments. First, to the extent that the teacher relies on tests that involve
a sample of tasks from some domain and interprets the test scores in terms of expected per-
formance over the domain, we want the sample to be large enough and representative enough
to provide a sound basis for generalizing to the domain as a whole. Traditional indices of
internal consistency (e.g., coefficient alpha) can provide useful evidence for generalizability
over the domain.

Second, in drawing conclusions about overall student achievement (e.g., in generating end-
of-year grades), concerns about the statistical properties of the component assessments and
about how they are to be combined (e.g., the weights to be used) can raise issues that have been
analyzed in some depth in the measurement literature (Haertel, 2006), but in the classroom
these concerns are likely to be evaluated qualitatively and far less formally.
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All learning has an emotional base.
—Plato

Classrooms are complex social environments. Economic, language, cultural, and mental
health issues are just some of the key variables that need to be considered in relation to stu-
dents. For example, the National Center for Children in Poverty indicates that 21% of U.S.
children currently live in families that are considered officially poor. According to the Child
Trends DataBank, the proportion of children in the U.S. population who are first- or second-
generation immigrants increased by 51% between 1994 and 2014. In 2011-2012, the National
Survey of Children’s Health indicated that just under 50% of U.S. children experienced one
or more adverse experiences such as physical or emotional or sexual abuse. A single adverse
experience usually signals a child is dealing with some form of chronic stress, which carries
an increased risk for smoking, alcoholism, mental illness, and chronic health problems into
adolescence and adulthood. Therefore, many children walk into classrooms on the first day of
school not as blank slates or even ideally as little scientists, but rather as learners with a host
of social and emotional vulnerabilities. Because students will spend as much as eight hours in
school on any given day, the teacher often functions as a surrogate parent in the classroom
(Pianta, 2016).

In this complex social environment, a teacher is expected to facilitate and support all students
in their learning. However, learning involves not only enhancing students’ cognitive skills, but
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also creating an environment of social and emotional support for students to learn. Thus, a
challenge exists when classroom instructors and teachers approach the measurement of student
learning from a purely cognitive perspective. On the one hand, teachers, policymakers, scholars
and even scientists have become increasingly adept at discussing human learning in light of
the latest neuroscientific, psychological, and sociocultural findings showing that states of emo-
tion and states of connectedness or relatedness go hand in hand with states of knowing (e.g.,
Leighton, Guo, Chu, & Tang, 2018a; Pekrun, Goetz, Titz, & Perry, 2002; Pianta, 2016; Ryan &
Deci, 2000; Tyng, Amin, Saad, & Malik, 2017; Wiliam, 2018). For example, Pekrun et al. (2002)
articulate the importance of emotions: “emotions affect students’ achievement, [and] feedback
of achievement and related experiences of success and failure can in turn influence students’
emotions and may in fact be a major source of human affective development today” (p. 102).
Likewise, Pianta (2016) underscores the criticality of connection: “Interactions with peers and
teachers—with curricula and media—are in large part the pathways through which education
is most directly linked to student learning and development” (p. 98). Yet, on the other hand,
despite this understanding, public education policy and classroom practice continues to primar-
ily focus on the assessment of states of knowing—knowledge and skills—without sufficient focus
on measuring and integrating students’ states of emotion or connectedness. For example, edu-
cators might talk about student motivation for being engaged in numbers and student-teacher
relationships as essential elements for learners to persevere and learn higher-level mathematical
concepts, but when administrators and policymakers get down to directing the assessment of
student outcomes, only the mathematical concepts get measured.

Testing specialists have an important role to play in recognizing the complexity of student
learning so as to advise and support teachers on best practices for reliable and valid student
claims based on classroom assessment results. For example, testing specialists can advise on
ways to address linguistic and cultural diversity in assessment practice so that items are aptly
formulated and performance properly interpreted for all test-takers (Stecher & Hamilton,
2014). However, linguistic and cultural diversity reflect only some of the individual differences
that need to be considered. Learners’ states of emotions and connectedness must also be con-
sidered. Messick (1984) alerted us to this situation decades ago:

It is a truism that for most educational purposes, achievement measures should not be
interpreted in isolation but rather in relation to specific conditions of instruction and
learning. But this cliché is rarely adequately transformed into action because of the com-
plexity of the contextual information needed.

(p. 216)

Messick goes on to describe the complexity of the information required, including students’
personality structures, differences in sociocultural backgrounds, and learning histories.

The complexity of this information compels an ecological systems view of student learning
and achievement (Bronfenbrenner, 1979) that recognizes that students are active agents imbed-
ded within distinct systems (e.g., home and school), and that understanding student learning
involves integrating information from component parts of these systems. Thus, although cog-
nition may be what gets measured in the classroom, it is only one part of the information
required to understand and support student learning (Ysseldyke, Lekwa, Klingbeil, & Cormier,
2012). Other parts include students’ states of emotion and relatedness within the environments
in which learning and assessment activities are embedded.

The variables that need to be considered in designing and interpreting student assessments
are indeed complex. However, the accurate and fair assessment of student classroom learning
depends on it. The stakes for how testing specialists respond to this challenge is high. Educational
measurement experts should have a strong voice in advising teachers and administrators on
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practical, policy-driven questions about: (1) how to accurately measure relevant aspects of stu-
dent learning in the classroom, including constructs involving states of emotion and relatedness;
and (2) how to integrate socio-emotional data with classroom assessment results to diagnose
student learning impasses, design feedback interventions, and make student decisions. Although
both questions touch upon reliability and validity issues, the second has the added component of
what to do with the results for actionable teaching—assessment, diagnosis, feedback intervention,
and response to intervention.

The purpose of this chapter is to explore the challenge of measuring supplementary variables
for the purpose of contextualizing classroom assessment results. Given space limitations, the
chapter focuses exclusively on variables reflecting students’ states of emotion and relatedness.
Although variables reflecting linguistic and cultural diversity are clearly important and should
be considered in the design and interpretation of classroom assessments (Bailey and Dufan,
this volume; del Rosario Basterra, Trumbull, & Solano-Flores, 2011), a brief consideration of
too many variables would shortchange the suitable discussion of any variable. The balance of
this chapter begins with the goals of classroom assessments and their relationship to learning.
Second, the psychometric challenge of measuring students’ states of emotions and relatedness
alongside states of knowing is outlined given the variability of available tools. Third, a learning
and assessment model is presented in an effort to show one way to begin to consider the kinds
of socio-emotional data to measure in contextualizing classroom assessment results for diag-
nosis, design of feedback interventions, implementation, and response to intervention. Finally,
contextualized concepts for reliability and validity are presented given the nature of learning
constructs measured in classrooms.

Terms such as state of emotion and state of connectedness or relatedness are used interchange-
ably with socio-emotional. These terms are used broadly to encompass the range of emotions
and social relations that are essential to human learning and its assessment (Pekrun et al.,
2002; Pianta, 2016; Ryan & Deci, 2000; Weissberg, Durlak, Domitrovich, & Gullotta, 2015).
For example, states of emotion, including joy, pride, anger, and anxiety, influence not only the
learning process, but also how learning is manifested in assessment results and in responses
to feedback. Likewise, states of relatedness include trustworthy teacher-student relationships,
empathic peer-to-peer interactions, and a sense of belonging to a group. In considering the
scope of these terms, it is useful to consider a description by Jarveld (2012), who indicates, “the
basic assumption involved in the focus on socio-emotional aspects of learning is that learn-
ing situations are not purely cognitive situations but are also emotionally and motivationally
loaded and situated within a social context” (p. 3139). Socio-emotional is therefore used to refer
to any type of non-cognitive state involving affective and/or socially shared states as opposed
to strictly isolated intellectual states. Moreover, the social context considered is the classroom
environment, including the relationships formed by students with peers and teachers.

Basic Goal of Classroom Assessments: Supporting Student Learning

Articles, book chapters, and even entire volumes have been devoted to the many facets of
classroom assessment theory and practice, including but not limited to its history, forms (e.g.,
formative and summative), rubrics, learning models, assessment design, associated student
feedback, inclusive practices, and corresponding teacher development to name a few (e.g.,
Brookhart, 2003; McMillan, 2013; Shepard, 2006). It is beyond the scope of this chapter to
review this literature, but attention is drawn to a specific aspect of classroom assessments,
namely its basic goal or guiding objective: What is the basic reason for instructors administering
assessments in the classroom?

Perhaps the most straightforward response is that classroom assessments, whatever their form,
are designed to yield data that will inform teachers about how to help students learn. The data
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are expected to inform specific diagnoses, feedback interventions, and/or decisions about stu-
dent promotion (Lipnevich, Berg, & Smith, 2016). For example, formative assessments can be
used to generate diagnostic-type data about whether the student comprehends the subject matter
being taught, shows any misconceptions, and requires specific feedback to rectify any misunder-
standing. Summative assessments also yield data to support student learning such as whether the
student has achieved the learning objectives of a particular unit and is therefore ready for the next
unit. Although a hard formative/summative distinction is somewhat superficial as both forms of
assessment are designed to yield data in support of student learning and can be used in a variety
of ways, it is worth noting that these forms generally provide a different lens with which to view
student progress (Black, 2013; Brookhart, 2003; Cizek, 2010). However, classroom assessment
data provide only one source of information about student learning.

Other sources of information about student learning involve emotions and social connec-
tions. For example, the investigators associated with the Collaborative for Academic, Social, and
Emotional Learning (CASEL; www.casel.org) focus on student social and emotional learning as
a specific instructional goal. According to CASEL, socio-emotional learning (SEL) is described as
being fostered “through explicit instruction and through student-centered learning approaches
that help students engage in the learning process and develop analytical, communication and
collaborative skills” (Weissberg et al., 2015, p. 6). Thus, states of emotion and relatedness are
measured not only as supplements in the contextualization of academic assessment results, but
rather as a means to foster and evaluate the explicit instruction of non-cognitive learning goals.
This is an objective that goes further than just using socio-emotional data to better understand
or contextualize cognitive outcomes from classroom assessments. In the present chapter, the
proposed objective for socio-emotional data is circumscribed as it is suggested that these data
should be used primarily to contextualize classroom assessment results.

Collecting socio-emotional data to make sense of students’ classroom assessment perfor-
mance provides a supplementary source of evidence for understanding how to help students
learn. For example, Pekrun and colleagues have spent decades studying college students’
achievement-related emotions and how these emotions have a significant influence on assess-
ment outcomes (e.g., Pekrun & Frese, 1992; Pekrun et al., 2002; Pekrun, Elliot, & Maier, 2009).
Pekrun and colleagues’ research suggests that achievement goal orientations (e.g., mastery,
performance) are predictive of emotions, which in turn are predictive of assessment results.
Although the limitation with much of this work is that it focuses largely on adult learners, col-
lege and university students, it should not be ignored for its potential to generalize to younger
student populations. For example, Pianta (2016) and his associates (e.g., Sabol & Pianta, 2012)
have studied and tracked empirical trends outlining the significant effects of teacher-student
relationships, and the significant emotional overtones associated with these relationships for
student learning and achievement. The collective of this research indicates that states of emo-
tion and states of relatedness are not only pertinent, but consequential, in student learning.

A review of the literature on cognitive development indicates little attention on children’s
emotions (Meadows, 2006). Within the field of cognitive science, Gardner (2016) comments
that states of emotion and relatedness were, only until recently, largely neglected. Given accu-
mulating neuroscientific evidence, however, the neglect of these states is now impossible
(Immordino-Yang & Damasio, 2007). For example, as early as the 1980s, neurological evidence
indicated that emotions were necessary in guiding thinking and decision-making. Patients with
sustained damage to a section of the frontal lobes, the ventromedial prefrontal cortex, were
found to show post-injury deficits in carrying out job-related cognitive tasks, making busi-
ness decisions, and communicating with others. When tested for logical abilities, declarative
content knowledge, and knowledge of social conventions, patients’ information processing
was found to be intact. However, what was found to be compromised was not a deficit in
their cognitive processing, but a problem in their emotional processing, namely an inability
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to use emotional memories to narrow down the set of logically possible cognitive responses.
For example, patients could no longer remember or apply social emotions such as embarrass-
ment or compassion to help them make an appropriate work decision or in communicating a
response to a friend (Immordino-Yang & Damasio, 2007). In studies of children who sustained
similar injuries and showed similar patterns of intact cognitive but disrupted emotional pro-
cessing, compensation of brain function as they aged was not found.

Although states of emotion and connectedness are not typically measured formally by
teachers to better understand student learning (Pekrun et al., 2002), student motivation, self-
regulation, and metacognition are now increasingly considered (see reviews by Andrade,
2013; Black, 2013; Brookhart, 2013; McMillan, 2018; Pellegrino, Chudowsky, & Glaser, 2001).
However, these states still reflect forms of cognition, albeit higher-level forms. For example,
metacognition is normally defined as thinking about thinking, and self-regulation is often
defined in relation to monitoring and regulating progress toward desired cognitive goals via
feedback (see Butler & Winne, 1995; Nicol & Macfarlane-Dick, 2006). To be sure, motivation
reflects more than cognition as it involves the reasons students engage in classroom activi-
ties. However, the steadfast focus on motivation and other higher-order cognitive states such
as metacognition and self-regulation distracts attention from basic socio-emotional variables
such as trust or empathy arising from student-teacher and student-peer relationships (Pianta,
2016). For example, Pekrun et al. (2002) indicate that emotions such as enjoyment, hope,
anger, anxiety, and boredom are differentially related to components of self-regulation, includ-
ing motivation (e.g., study interest and effort), learning strategies (e.g., elaboration), cognitive
resources (e.g., irrelevant thinking), and regulation (e.g., external and self-regulation).
Furthermore, Pianta (2016) describes the robust body of evidence showing how trusting
teacher-student interactions is key for supporting student learning, but also the significant
gaps in our knowledge of how these interactions are measured and incorporated into teacher
practice for working with students. There is still surprisingly little research on students’ basic
states of emotion (e.g., Meadows, 2006; Pekrun et al., 2002) and relatedness with teachers and
peers in the classroom (Pianta, 2016). One challenge is the variability in evidence for psycho-
metric tools with which to measure students’ states of emotion and relatedness (Duckworth &
Yeager, 2015). Thus, aside from informal indicators of students’ states based on observations
and conversations, there are few guidelines for deciding which tools to use and in which situa-
tions to measure these states for contextualizing assessment results.

The Challenge of Integrating Students’ Personality Traits with Classroom
Assessment Results

The influence of non-cognitive factors on student learning, classroom assessment, and aca-
demic achievement has been slowly but increasingly considered in the last 50 years (for a recent
meta-analysis, see Poropat, 2009; see also Chamorro-Premuzic & Furnham, 2006; Eysenck &
Cookson, 1969). Although non-cognitive states of emotion and relatedness were mentioned
earlier, traits may eventually also need to be considered. For example, according to Chamorro-
Premuzic and Furnham (2006), differences in intellectual competence, including classroom
learning and academic performance, rely not only on the traditional cognitive state or “capacity
to acquire and consolidate knowledge throughout the life span, [but also on] . .. self-assessed
abilities and personality traits” (p. 259). From a definitional perspective, Chamorro-Premuzic
and Furnham (2006) explain that personality is inclusive of individual differences in patterns of
cognition, emotions, and behavior, and thus should be better incorporated in how learning and
academic performance are understood; this includes classroom assessment results.
Conceptualizing patterns of cognition as falling under the larger construct of personality has
implications for student classroom assessment. It suggests that interpreting students’ cognitive
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skills on classroom assessments in isolation from their trait-based patterns of emotions and
behavior in social environments could systematically bias the diagnostic claims teachers make
about student performance, its underlying causes, and the nature of feedback interventions
that might work to help students learn. For example, persons who score above average on the
personality trait of openness to experience have been shown to exhibit strong academic perfor-
mance relative to those persons who score below average (Ackerman & Heggestad, 1997). One
explanation for this relationship is that individuals who are open to experience tend to seek
out interactions and activities that allow them to expand and deepen their knowledge, personal
development, and confidence (Chamorro-Premuzic & Furnham, 2006). For example, students
open to experience may engage more often with assessment feedback than those who are not,
wishing to discuss their mistakes with teachers, exploring what they missed, why they missed
it, how to fix these errors, discussing possible alternative strategies, and following through on
a variety of approaches for consolidating their knowledge. In contrast, students less open to
experience may wish to avoid feedback interactions and activities altogether where specific
errors are discussed.

Students less open to experience may feel threatened about what the content of these
feedback interactions may reveal about their effort or capabilities, and thus avoid these interac-
tions. Teachers may infer that students who do not seek out or implement feedback may do
so because they are uninterested or unable. However, in the absence of data to support such
an inference, it is also possible and likely that students, even high-achieving learners, may be
avoiding feedback interactions because they wish to avoid the emotional discomfort that comes
from discussing mistakes that could lead to negative attributions about the self (e.g., lack of
ability). For example, Leighton, Tang, and Guo (2018b) developed an inventory to measure
students’ attitudes toward mistakes on typical classroom types of assessments and activities.
Although not designed to be a trait-based measure, Leighton et al. (2018b) found that under-
graduate students who possessed negative emotional attitudes toward their mistakes were less
open to discussing their mistakes with instructors, which lowered their positive perceptions of
the utility of teacher feedback. Thus, knowing students’ states of emotion in relation to their
mistakes may be a critical measure to use for understanding how to prepare students for assess-
ments and feedback interactions.

Although personality assessments are well established psychometrically, their administra-
tion and interpretation must be conducted by trained psychologists. This requirement makes
it difficult for teachers to use and integrate trait-based data with classroom assessment results
unless it is done in collaboration with a psychologist. For this reason, trait-based measures are
not discussed further. However, in the next section, state-based measures are discussed. These
may be more straightforward for teachers to administer in comparison to trait-based meas-
ures; however, cautions nonetheless exist for how this is done in contextualizing classroom
assessment results.

The Challenge of Measuring Students’ States of Emotion and Relatedness

The Standards (American Educational Research Association [AERA], American Psychological
Association [APA], & National Council on Measurement in Education [NCME], 2014)
emphasize that one of the most important steps in measurement is to define what it is one
is trying to measure. The range of terms that have surfaced for referring to socio-emotional
states—non-cognitive, soft skills, twenty-first-century competencies, personal attitudes—
renders discussion of the construct ambiguous as it is unclear whether all these terms involve
similar features. One of the terms, “non-cognitive,” which is not currently favored, appears
to have originated unintentionally with the work of Messick (1979), who wrote: “Once the
term cognitive is appropriated to refer to intellective abilities and subject-matter achievement
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in conventional school areas . . . the term noncognitive comes to the fore by default to describe
everything else” (p. 282, emphasis in original) (cited in Duckworth & Yeager, 2015). However,
Messick (1979) underscores the drawback with this term as it suggests that non-cognitive con-
structs are devoid of thought, which is not the case. Using other terms such as personality or
other trait-based terms is also not recommended as these suggest an impenetrability to change
(Duckworth & Yeager, 2015). Although agreement on a single definition is unlikely, clarity and
specificity in construct definition is necessary for an accurate interpretation of socio-emotional
data in light of using these data to contextualize classroom assessment results.

Feasibility

There is variability in the administrative feasibility of instruments designed to measure states
of emotion and relatedness in students. For example, McKown’s (2015) review of the state of
the art in direct assessments of children’s socio-emotional knowledge included assessments to
measure students’ self-awareness of feelings (e.g., Berkeley Puppet Interview), social awareness
of others’ feelings (e.g., Diagnostic Assessment of Nonverbal Accuracy, or DANVA), relationship
skills or the ability to deal with conflict (e.g., Developmental NEuroPSYchological Assessment,
or NEPSY-II), responsible decision-making (e.g., Social Information Processing, or SIP), and
self-management (e.g., Mayer-Salovey-Caruso Emotional Intelligence Test). These assessments
have evidence of reliability, validity, and normative data. However, McKown (2015) notes sig-
nificant barriers for many teachers to use these assessments in the classroom. For example,
most of these direct assessments are not designed for universal or mass student administration
in the classroom, but rather individual administration in the context of a clinical evaluation.
Moreover, clinical training is required to administer, score, and interpret assessments in stand-
ardized form, which makes them as impractical for teachers to use as the personality trait-based
measures described earlier. Finally, each assessment requires significant time to administer,
leading McKown (2015) to conclude that what is needed “are practical, usable, feasible, scien-
tifically sound assessments that are suitable for mass administration” (p. 330).

Although research-based measures designed for mass administration are available, their
reliability, validity, and normative evidence are limited. For example, there are a multitude of
experimental self-report surveys found in the published literature (e.g., self-efficacy, achieve-
ment goal orientation, motivation, self-control) that can be mass administered to students, do
not require clinical training to score, exhibit adequate internal consistencies in some cases,
and are often interpreted by describing the extracted constructs from a factor analysis of sur-
vey items (Duckworth & Yeager, 2015; Kyllonen, 2016; Lipnevich, MacCann, & Roberts, 2013;
McKown, 2015; Stecher & Hamilton, 2014; West, 2016). A case in point is the extensive research
conducted by Pekrun and his colleagues on university students’ emotions (e.g., test anxiety,
distress, joy) using self-report surveys and correlated responses to achievement (e.g., Pekrun
& Frese, 1992; Pekrun et al., 2002). This research has led to development of the Achievement-
Emotions Questionnaire (AEQ; Pekrun, Goetz, & Perry, 2005). However, the cautionary note
with many experimental surveys, including the AEQ, is that they are often designed for a par-
ticular population of learners, such as university students. The reliability and validity of using
these instruments with other populations is less certain because psychometric evidence is lim-
ited. Thus, even surveys that have been vetted by scholarly review present limitations.

Generally, there is also reason to be cautious about the reliability and validity of the claims
based exclusively upon self-reports. Specifically, Duckworth and Yeager (2015) and West
(2016) outline the following limitations with self-report surveys and questionnaires: (1) mis-
interpretation of items by students or teachers; (2) inaccurate reports of feelings or behaviors
due to lack of insight by students or teachers; (3) lack of sensitivity of questionnaire items to
short-term changes in what is being measured; (4) differences in the frame of reference used
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by students or teachers in responses; and (5) faking or social desirable responses. Although
self-report surveys are typically validated by using exploratory or confirmatory factor analysis
to identify internal structure (constructs), as well as by using structural equation modeling to
show relationships with other, external self-report measures, there is usually little additional
evidence gathered from student observations, parent and/or teacher interviews, contextual
information, and/or academic follow-up. In this regard, exploring other survey methods such
as anchoring vignettes may be necessary to control for idiosyncrasies in students’ scale inter-
pretation and social desirability in their response sets (King & Wand, 2007; Kyllonen, 2016).
Moreover, even performance tasks designed to elicit specific socio-emotional behaviors present
limitations: (1) misinterpretation by teachers of the underlying reasons for engaging in behav-
ior; (2) insensitivity to typical behavior; (3) measure of irrelevant competencies; (4) artificiality of
the task and situation; (5) practice effects; and (6) extraneous situational influences (Duckworth
& Yeager, 2015). However, if socio-emotional measures are used mainly to provide data for
contextualizing classroom assessment results instead of making strong claims about students’
socio-emotional learning, using these experimental tools may be warranted; the data are being
used to provide additional evidence in support claims about student learning and in the design
of feedback interventions.

Contextualization of classroom assessment results means that teachers place student per-
formance within the socio-emotional environment in which the assessment performance is
embedded. From an ecological systems perspective, the context involves not just instructional
opportunities, whether the teacher covered the material, but also students’ socio-emotional
readiness for learning such as their interest, motivation, well-being in the classroom and in the
home, and trust in the teacher for helping them through the process (Leighton et al., 2018a).
Although McKown (2015) indicates a shortage of frameworks for guiding integration of socio-
emotional data with classroom assessment results (see also West, 2016), socio-emotional
data may still be collected and used to contextualize the interpretation of classroom assess-
ment results. This is because these data are being collected not to make categorical, report
card decisions about students’ socio-emotional learning, but rather to have a broader base of
information about why students may be performing as they are on classroom assessments. For
example, by engaging in individual discussion with students, administering self-report surveys,
observing student behavior, and requesting parent-teacher conferences, teachers can system-
atically collect evidence to place a student’s performance in perspective and plan accordingly.
For example, a teacher might observe a student experiencing persistent difficulty with peers in
the classroom and carefully broach the issue when talking to the student about his or her poor
assessment results. The student may need the teacher’s assistance integrating socially into the
class, which the teacher might be able to facilitate. Alternatively, the student may be potentially
suffering from debilitating effects of social anxiety, and though the teacher may not be able to
help directly, the teacher can recommend and arrange a consultation with the school psycholo-
gist for assessment.

A Model for Contextualizing Classroom Assessment

To gain a richer understanding of how learning evolves and is demonstrated by students
on classroom assessments, it is necessary to consider theories of learning and human devel-
opment. Cognitive constructivism (Piaget, 1968), social constructivism (Vygotsky, 1978),
attachment (Bowlby, 1969; Pianta, 2016), and ecological developmental systems (Lerner,
1996, 2006) indicate that meaningful student learning and the assessment of that learning are
influenced by many factors aside from students’ memory and understanding of knowledge
and skills. Furthermore, theory and research in formative assessment and feedback suggest
that successful shaping of knowledge and skills in students requires clear goals, appropriately
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designed tasks, and actionable feedback (e.g., Black & Wiliam, 2009; Shute, 2008). However,
there are surprisingly few models that integrate learning and assessment explicitly (e.g., Durlak,
Weissberg, Dymnicki, Taylor, & Schellinger, 2011; McKown, 2015) so as to generate direc-
tional hypotheses about how changes in social or contextual practices in the classroom might
affect students’ emotional well-being and perception of learning and their performance on
classroom assessments. In an effort to generate a framework for helping teachers understand
the directional relationships between social, emotional, and cognitive student inputs and out-
puts, the Learning Errors and Formative Feedback (LEAFF) model was developed (Leighton,
Chu & Seitz, 2013; Leighton et al., 2018a). As shown in Figure 2.1, the LEAFF model reflects
three basic interrelated components: the classroom social environment (including teacher and
peer relations), students’ working mental models, and academic performance (formative and
summative classroom assessments). Due to space limitations, only a brief description of the
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model is provided in the following paragraphs. The reader is referred to Leighton et al. (2013)
and Leighton et al. (2018a) for a full description of the original and revised model.

Classroom Environment: Teacher and Peer Relations

The first component of the LEAFF model involves the classroom environment, including the
student-teacher relationship, as well as the relationship the student has with classmates. In this
social context, the teacher communicates using words and/or actions the goals of learning and
assessment to students. For example, the teacher might explicitly convey to students a preferred
orientation toward learning by emphasizing mastery, collaboration, depth, and exploration
of knowledge. Alternatively, the teacher might express a focus on performance, competition,
breadth of knowledge, and certainty in responses. Although teacher communication may be
explicit, implicit messages are also conveyed to students (Sadker, Sadker, & Zittleman, 2009).
For example, teachers might verbally communicate a mastery learning orientation, but non-
verbally behave in ways that reveal a competitive performance orientation that involves mostly
worksheet assignments, simple questions, and a binary right/wrong approach to dealing with
student discussions and assessment responses. Over the length of the academic year, these mes-
sages would be expected to shape students’ states of emotion (e.g., comfort versus anxiety) and
relatedness (e.g., trusting collaboration versus competition) about learning and assessment.

There is extensive research literature outlining the effect classroom teachers have in estab-
lishing a tone for learning and assessment with students (Sadker et al., 2009), including gender
and other forms of bias. The teacher’s sense of professional identity, orientation toward learn-
ing, and level of personal connectedness or relatedness with students becomes a model for
students to follow and emulate (Leighton et al., 2018a). Because the teacher is the educational
leader, mentor, and for most students the most significant adult in their lives outside of the
family home, the teacher has an outsized influence in helping students establish a secure
or insecure base for emotional and social well-being in relation to learning and assessment
(Pianta, 2016). How might a teacher establish a secure psychological base for students to view
learning and assessment as opportunities for growth rather than punishment?

An example of a teaching intervention was designed by Leighton and Bustos Gomez
(2018), based on the LEAFF model, to increase the frequency with which college students
would identify their academic errors on handouts. The scripted intervention involved a two-
minute oral statement about the value of academic errors for deep and meaningful learning.
The underlying premise for the intervention was based on well-known findings that students
who have growth rather than fixed views on intelligence are more likely to consider their
academic errors as opportunities for learning (Dweck, 2002). Thus, the intervention was
designed to alter the state of emotion of students with a fixed view on intelligence in particu-
lar. The intervention was designed to increase emotional well-being in students by granting
students “explicit permission” for identifying rather than hiding their academic errors. The
intervention was tested using a simple experimental design: college students were randomly
assigned either to an experimental condition involving a trained instructor (confederate) who
started the class by explicitly stating the pedagogical value of mistakes, or a control condition,
which was also led by the same confederate but did not involve this explicit statement. Both
conditions were scripted and observed to be identical in all other ways. Leighton and Bustos
Gomez (2018) found that a simple statement granting students permission to identify their
mistakes significantly increased the frequency with which students identified material they
did not understand (errors on the handouts) compared to the control condition. In addition,
intervention students reported greater trust in the instructor (confederate) and well-being
throughout the learning session compared to control students (for replication of results, see
also Chu & Leighton, 2016).
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There are three reasons for having teachers use interventions focused on underscoring the
value of academic errors with students. First, teacher statements about the value of student
errors in class discussions and in private conversations create opportunities for teachers to
understand sources of emotional distress for students and begin an explicit process of destig-
matizing errors for students who possess fixed views on intelligence. It is for these students
especially that assessment errors are most threatening, because for these students errors reveal
innate intellectual deficiencies that cannot be modified. Thus, assessment feedback for these
students may often be interpreted at the metalevel of “the self” unless there is an explicit
attempt by the teacher to change the level at which these students tend to interpret the feedback
(Kluger & DeNisi, 1996; Hattie & Timperley, 2007). The teacher, as educational leader and
mentor, can explicitly set a tone of security and classroom well-being by addressing students’
emotional misconceptions about academic errors, intelligence, learning, and assessment objec-
tives. Second, student assessment errors are obvious opportunities for teachers to build trust
with students because they can use the handling of student errors to overtly “walk the talk” of
how errors are to be treated in the classroom. For example, teachers who verbally claim errors
are tools for learning but then do not devote time to exploring the root of student errors during
feedback conversations miss a critical chance to show themselves as truthful or honest agents
for guiding student learning. Third, student assessment errors present implicit opportunities
for teachers to model strategies for thinking and feeling about assessment errors. For example,
many good teachers would know not to begin the feedback conversation with an immediate
discussion of the errors made on an assessment. Rather, a teacher who recognizes the sensitivity
a student might have about mistakes begins the conversation by asking the student about how
she or he feels about the performance, concerns, and then carefully alleviates these concerns by
reviewing the performance, offering mastery-focused encouragement, and importantly a clear
and actionable feedback plan for addressing the errors or concerns.

Students’ Working Models and Assessment Performance

The second component of the LEAFF model involves students’ working models of the classroom
learning environment. Based on the intervention described earlier (Leighton & Bustos Gomez,
2018), one of the predictions derived from the model is that students’ working models about
intelligence, effort, learning success, and assessment failure may be constructively shaped when
teachers are constantly verbalizing and acting in ways that reinforce specific ways of responding
to learning and assessment. For example, when teachers are actively attending, measuring, and
responding to the implicit beliefs and emotions students harbor about their own learning, which
can often extend to anxieties related to classroom assessments and engagement with feedback,
teachers can shape students’ emotional and belief systems (Dweck, 2002; Kluger & DeNisi, 1996;
Sadker et al., 2009). Thus, using surveys and other available tools, teachers can gain insight and
contextualize student performance so that feedback interventions to address academic errors
are designed to help alleviate students’ emotional distress, and with social supports to increase
the chances of a good student response to intervention.

The third component involves the anticipated effects of the classroom environment (e.g.,
teacher interventions) and students” working models on formative and summative assessment
performance. According to the LEAFF model, the first desired result is to increase students’
trust in the teacher and emotional well-being in the classroom to encourage exploration and
discussion of assessment errors. The second desired result is to use these discussions as vehicles
for strengthening student learning and, by extension, performance on formative and summa-
tive assessments. Both these desired effects would be expected from having teachers engage in
specific practices or actions that increase their relatedness to students by: (a) talking explicitly
to students about the value of errors; (b) taking time to explore the nature of mistakes with
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students; (c) using experimental tools to measure students” implicit beliefs and feelings about
learning and assessment; (d) synthesizing the socio-emotional information to gain insight
about students’ perspectives; and (e) delivering feedback to students that explicitly shifts the
focus away from the self and onto the task.

Although initially these instructional practices may not lead to a surge in student summative
performance, this performance should improve with repeated discussion about how to address
errors and misconceptions over the course of the academic year. For example, in a longitudinal
study of 250 elementary students, Leighton et al. (2018a) found that students who reported
strong states of relatedness with their teachers also indicated strong emotional well-being,
engagement, empathy toward their peers, and academic performance on classroom summative
assessments. However, there is currently little training, direction, or clarity about how specifi-
cally teachers should establish better relations with students to guide students in their learning.
For example, large-scale studies of elementary student experiences such as the NICHD Study
of Early Child Care and Youth Development indicate that even in basic instruction “across
grades, the likelihood of a student being exposed to an interactively skilled teacher—rated
in the top third for emotional and instructional features of teacher behavior—was less than
10%” (Pianta, 2016, p. 100). Although students’ socio-emotional states need to be considered
to obtain a fuller understanding of learning, how this is done proficiently by teachers in the
classroom is still an open question.

The structure of the LEAFF model is premised on two basic principles. First, classroom assess-
ment results are not actionable until teachers establish relatedness with students and understand
their socio-emotional states. Although classroom assessment results may lead to inferences
about whether a student has acquired a given knowledge or skill, these inferences do not provide
diagnostic information about why students might have underperformed or provide much con-
text for how a feedback intervention might be designed to address an existing knowledge gap.
This is because classroom assessment results only narrowly inform teachers about acquisition
of cognitive skills but do not shed light on the foundation for learning—students’ states of emo-
tion and relatedness. Therefore, measures of socio-emotional learning should be incorporated to
contextualize students’ classroom assessment results. This can be done in several ways that exist
along a continuum of formality. For example, teachers can identify struggling students and col-
laborate with school psychologists to formally screen students for learning disabilities, but also
for their socio-emotional status on variables such as anxiety, self-management, self-awareness of
feelings, relationship skills or the ability to deal with conflict, and responsible decision-making
(McKown, 2015). Some of these socio-emotional measures involve established methods such
as conducting clinical interviews with students that only a licensed psychologist is trained to
do and interpret (McKown, 2015). In these cases, teachers can collaborate with psychologists to
initiate formal measures and work with findings. However, teachers can also use many informal
research-based surveys to gain insights into students’ motivation, learning orientation, mindset,
anxieties, and overall emotional and social well-being. The experimental status of these tools
needs to be recognized but the goal is to use the tools flexibly to acquire more information from
students. The information can be used to guide teachers in conversations with students and in
discussions with parents to help the student learn.

Second, socio-emotional data should be collected with enough frequency to measure
students’ baseline states as well as gauge changes in these states in response to feedback inter-
ventions. Without a gauge of students’ social and emotional readiness to learn, be assessed,
and receive feedback, teachers may not be able to formulate appropriate feedback intervention
plans. For example, an elementary teacher might organize a reading circle with a new class of
third grade students where a character in a story experiences a series of academic setbacks. The
story is used as a springboard to begin to ask students questions about learning, intelligence, and
mistakes prior to describing assessments, their interpretation, and purposes. Teachers might
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follow up individually with students who stay unusually quiet or indicate concerns. If students
are older, administering short-form question-and-answer surveys about their beliefs and feel-
ings about learning can also provide information about students’ socio-emotional states. For
example, an adolescent who is being bullied at school, highly anxious about meeting parental
expectations, or feeling unsupported in the classroom may require special support or formal
intervention of some kind depending on the issue. These data should be used to bolster what
is already known academically about the student to better understand the emotional and social
context in which students’ assessment results are embedded and how to deliver feedback that
is supportive but actionable. In short, collecting data about students’ socio-emotional stand-
ing begins an important pedagogical process of: (a) identifying non-cognitive variables that
are likely to be associated with classroom assessment results; (b) initiating a conversation with
the student and/or parents about what may be happening to the student and hindering their
academic work; and (c) collaborating with students, parents, and/or psychologists depending
on the severity of the issue to determine appropriate interventions in support of the student.

Empirical work on the LEAFF model continues and several areas for strengthening the
model remain. First, the model currently lacks a stronger developmental systems approach
in describing students’ socio-emotional and cognitive states. Although the model includes
the classroom environment, other systems such as the home environment are not included
and students’ working models are significantly shaped by parental influences (Lerner, 2006;
Ysseldyke et al., 2012). Second, the reciprocal effects of students on teachers need to be taken
into account. Third, the model does not currently provide a prescribed framework for integrat-
ing data from distinct sources (e.g., survey responses, individual conversations) and potentially
multiple environments so as to yield the most contextualized inferences about student learning
from classroom assessments.

The LEAFF model was proposed as a reaction to what is considered to be an extraordinarily
narrow, albeit traditional, view on student learning and assessment. In the LEAFF model, class-
room assessment is placed in the service of student learning, and not the other way around.
However, implicit in the model is the idea that technical concepts of reliability and validity,
designed for large-scale assessments, are necessary, but they must be revised to serve the objec-
tive of assessing student learning, with all its complexity, in the classroom (Brookhart, 2003).
Failure to do so undermines the student learning objective that classroom assessments are
designed to satisfy. In the next section, it is argued that reliability and validity concepts need to
be rethought for classroom assessments given the constructs measured. In particular, the con-
struct of classroom learning is framed as fluid and fine-grained. Consequently, the assessment
of such a construct must be frequent and flexible; both these attributes necessitate different
conceptions of reliability and validity not just for assessments of cognition, but also emotion
and relatedness.

Psychometric Perspectives for Measuring Student Learning with
Classroom Assessments

Traditionally defined psychometric principles of reliability and validity (see AERA et al,
2014), developed for large-scale assessments of achievement and other constructs, are often
used inappropriately when evaluating the quality of classroom assessments (Brookhart, 2003;
Shepard, 2006). Brookhart (2003) explains that many teacher-made classroom assessments
do not satisfy typical requirements of reliability, normally defined as involving precision
and consistency of scores under similar conditions. Likewise, many teacher-made classroom
assessments do not satisfy requirements of validity, which require particular design decisions
such as sampling from a universe of items and collecting evidence that items or tasks measure
the underlying constructs of interest. However, applying these traditionally defined concepts
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to classroom assessments may be problematic for several reasons. Aside from the fact that
teachers are not trained in classical or modern test score theory, Brookhart (2003) explains that
several elements of the classroom—including: (a) the psychosocial environment; (b) the use
of assessment data to inform teacher practices; and (c) the use of assessment data to inform
student learning—make these assessments different in objectives from large-scale assessments
to render traditionally defined reliability and validity concepts unsuitable.

All three points made by Brookhart (2003) suggest that a contextualized, ecological sys-
tems view of reliability and validity, one that incorporates socio-emotional elements, may be
required. In particular, Brookhart’s (2003) latter two points underscore the need for classroom
assessment to be frequent and flexible to accomplish the objectives of informing and updating
teacher practices given the nature of the construct, namely a fluid and fine-grained process of
student learning. The evidence for the fluid and fine-grained process of the measured construct
comes in part from systematic research on children’s learning. In his micro-genetic empirical
research of children’s learning, Siegler (2006) elaborates on the character of this fluidity and
fine granularity:

Cognitive changes involve regressions as well as progressions, odd transitional states that
are present only briefly but that are crucial for the changes to occur, generalization along
some dimensions from the beginning of learning but lack of generalization along other
dimensions for years thereafter, and many other surprising features. Simply put, the only
way to find out how children learn is to study them closely while they are learning.

(p. 469)

The fluidity and granularity of learning does not originate solely from the developmen-
tal process of acquiring knowledge and skills, but also from the variability injected by states
of emotion and relatedness. For example, anxiety is the most studied achievement emotion
known to interfere with academic performance (Pekrun et al., 2002).

The variability of the measured construct in classroom learning naturally gives psy-
chometricians reason for pause. Moving targets are hard to measure. Fluid and fine-grained
processes may not follow linear trajectories and would be expected to change with feedback
interactions and interventions. Thus, it is unsurprising that traditional psychometric concepts
of reliability and validity would fail to apply as intended. Furthermore, these concepts fail to
apply not only to formative classroom assessments that are expected to be frequent and flex-
ible, but also to summative classroom assessments. Even summative classroom assessments
should be frequent and flexible if the goal is to measure fine-grained learning outcomes asso-
ciated with multiple units of instruction to determine whether the student is prepared for the
next level of study. Thus, the frequency and flexibility of formative and summative classroom
assessments make them appropriate and useful measures of fluid and fine-grained learning
processes. However, the characteristics that make these assessments useful in the classroom
are the very characteristics that make them poor candidates for satisfying traditionally defined
concepts of reliability and validity.

New notions of reliability and validity are therefore needed. Contextualized notions of
reliability and validity may be developed without necessarily generating new measurement
theory (Bonner, 2013). For example, as outlined by Brookhart (2003, p. 9, Table 1), reliabil-
ity as applied to classroom assessment may be better regarded as supplying “sufficiency of
information” about the nature of the gap between where the student is at and desired perfor-
mance. Reliable classroom assessments, then, are those that provide some satisfactory level of
evidence about the relative location of a student’s fluid and fine-grained performance in light
of the learning objectives. However, understanding the nature of the gap is informed not only
with frequent and flexible classroom assessments, but also with frequent and flexible measures
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of socio-emotional data to contextualize student performance and plan appropriate feedback
interventions. What is the evidence that sufficiency of information has been achieved? One
source of evidence is students’ response to intervention (performance) based on the feedback
intervention provided to them. If sufficient information was collected in pursuit of an accurate
original diagnosis, including classroom assessment results and also data about socio-emotional
states, a student’s response to intervention should show learning gains.

Likewise, unlike the traditional concept of validity that requires five sources of supportive
evidence and typically involves claims about static constructs (AERA et al., 2014), a contextu-
alized classroom-based concept of validity focuses on fine-grained and fluid constructs that
require five different steps in the collection and use of supporting evidence. As shown in Figure
2.2, the steps include: (a) the integration of cognitive and socio-emotional student data;
(b) interpretation of these data to make a diagnosis; (c) an actionable feedback plan for inter-
vention and expected prognosis; (d) a supportive environment for student implementation
of the plan; and (e) assessment of response to intervention. If an incorrect student diagnosis
has been generated from the socio-emotional and classroom assessment data, the resulting
feedback intervention or placement should not lead to performance gains, and thus teachers
and students must reassess the original data or one of the subsequent steps in the cycle. Poor
response to intervention provides evidence that claims about a student’s current level of under-
standing were inaccurate based on the classroom assessment administered and/or insufficient
socio-emotional data were considered in contextualizing the diagnosis and feedback interven-
tion designed. The response to intervention must be fed back into a reconsideration of the
classroom assessments used, the socio-emotional data collected, the diagnosis, intervention,
and implementation. The process is naturally recursive.

Classroom assessments and socio-emotional measures should be used jointly by teachers.
Socio-emotional data serve to contextualize student assessment results so as to yield valid
claims about what students need to help them learn. Classroom assessments together with
socio-emotional data provide sufficiency of information for making diagnoses of a fluid and
fine-grained learning process, and planning interventions that are more likely to succeed in
the presence of socio-emotional data to help delivery and support of the student implement-
ing the intervention. The reason is because a student’s struggles with learning may stem from
states of cognition (e.g., failing to understand how to subtract fractions) but these struggles
always need to be understood in light of states of emotion and relatedness. It is within a
context of emotion and relatedness that feedback interventions are delivered to students and
it is also within this background that students are motivated to implement the feedback to
achieve success.

Conclusion

The introduction to this chapter emphasized the need for classroom assessments to measure
more than cognition if student learning is to be genuinely supported. Significant challenges lie
ahead in how this is done. Not only is there a need for more research into how states of emotion
and relatedness are measured (Duckworth & Yeager, 2015); there is also a need to figure out
how to integrate these data with students’ cognitive states, namely their knowledge and skills
(McKown, 2015). It is particularly important that testing specialists lead in this development
and integration as the ethics and fairness of what is measured and how it is interpreted are
considered. Policymakers and practitioners need guidance from testing specialists for ensur-
ing quality in the broader array of assessments that are incorporated in the classroom. This is
especially relevant to avoid misinterpretation of socio-emotional data and assessment results.
Devoting expert attention to developing models and frameworks of classroom learning and
assessment, including refining measures that encompass a wider spectrum of constructs and
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states, is intended to help produce the sufficiency of information required for properly diag-
nosing students in their learning. These data reflect the different systems in which the learner
is embedded. These data can help facilitate: (1) the validity of student diagnoses; (2) resulting
interventions; and (3) evaluations of student responses to intervention to meet the basic goal of
classroom assessments—student learning.

It is easy enough to call attention to the need for including basic states of emotion and
relatedness for contextualizing classroom assessment results. However, significant gaps and
limitations in available tools exist, as well as teacher preparation and knowledge for how to
integrate these types of data into instruction and specific feedback conversations with students
(Schonert-Reichl, Hanson-Peterson, & Hymel, 2015). In addition, it is also essential to rec-
ognize that psychological understanding of how students’ states of emotion and relatedness
influence learning is extraordinarily limited and requires more study (Meadows, 2006). Thus,
one of the primary tasks for testing specialists may be to devote more attention to constructs
associated with states of emotion and relatedness as they pertain to the fluidity and granularity
of student classroom learning. A secondary task for testing specialists is to advance frameworks,
models, and guidelines for implementing and interpreting classroom assessments that reflect
contextualized concepts of reliability and validity. For example, the LEAFF model outlines the
socio-emotional components that should be included in aiming for sufficiency of information
in understanding student learning in light of assessment results. Validity of diagnoses, inter-
ventions, and decisions can be systematically tracked and observed in the success of student
outcomes. Based on comprehensive frameworks, guidelines for the frequency and flexibility of
classroom assessments can be advanced so that students’ knowledge and skills are captured in
light of the socio-emotional context in which they occur and change.
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Current U.S. college and career-ready standards expect students to learn in collaborative contexts
requiring communication with each other. This emphasis requires educators and researchers to
be aware of appropriate language practices that can support learning through such collaborative
interactions during their design of assessments of academic content. For example, in the area
of mathematics learning at the primary grade level, students are expected to “understand and
explain why the procedures [for multiplying whole numbers] work” and “apply their under-
standing of models for division, place value, properties of operations, and the relationship of
division to multiplication as they develop, discuss, and use efficient, accurate, and generalizable
procedures to find quotients” by fourth grade (National Governors Association Center for Best
Practices, Council of Chief State School Officers [CCSSQO], 2010a, p. 27). To succeed, students
will need opportunities for developing situated (i.e., during classroom interaction with peers
and teachers) and integrated (i.e., the oral and written language learned during the course of a
mathematics lesson) language competencies. These language competencies support the deeper
mathematical thinking and student discussion as a process of skill acquisition, refinement, and
extension and as ongoing resources for students’ learning repertoires.

More generally, integrated language and content demands have gained attention since the
adoption of standards for deeper content learning in English language arts, mathematics, and
science (e.g., Common Core State Standards in English Language Arts and Literacy in History/
Social Studies, Science, and Technical Subjects, CCSSO, 2010b; Common Core State Standards
in Mathematics, CCSSO, 2010a; Next Generation Science Standards, NGSS Lead States, 2013).
Integration of language and content learning may place challenging linguistic demands on all
students, but may be particularly demanding for students acquiring English as an additional
language at the same time they are also learning new mathematics, science, and ELA content
(e.g., Bailey & Wolf, 2012; Heritage, Walqui, & Linquanti, 2015; Lee, Quinn, & Valdés, 2013).

In this chapter, we argue that large-scale summative testing cannot in isolation reveal
much about an individual student’s linguistic and content responses to situated instruction
or achievement of classroom-embedded learning outcomes called for in the content stand-
ards, and will require a classroom-level assessment solution. We first claim that large-scale
testing cannot adequately measure the more contextualized and process-oriented aspects of
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language and content learning, and thus presents a problem for the valid assessment of aca-
demic achievement of linguistically and culturally diverse learners, who perhaps more so than
their English-speaking or English-proficient peers may rely on their understandings of situ-
ated and integrated classroom settings as an effective pedagogical resource to facilitate their
simultaneous language and content learning (Lee et al., 2013; National Academies of Sciences,
Engineering, and Medicine [NASEM], 2018). In this sense, language practices of the class-
room can mediate (i.e., influence or play an intervening role in) both a student’s experience of
classroom assessment as direct engagement in learning and a teacher’s grounded diagnostic
interpretation of information generated empirically by his or her use of classroom assessments.

We also claim that formative assessment that focuses on understanding a student’s learn-
ing process during the course of instruction with its emphasis on providing student feedback
on learning (e.g., Black & Wiliam, 2009) helps with the need to situate performance in social
and learning interactions, and to closely observe student performances over time. Paying close
attention to l