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This report discusses frameworks and assessment development approaches to consider fairness, opportunity to learn, and conse-
quences of test use in the design and use of assessments administered to diverse populations. Examples include the integrated design
and appraisal framework and the sociocognitively based evidence-centered design approach. The report also provides an overview
of approaches that have been used before to increase the utility, relevance, and authenticity (verisimilitude) of assessments to inform
various decisions made from the use of assessments administered to diverse populations. These considerations are important as the
test-taker populations engaging in assessment situations become increasingly more diverse at the national and international levels.
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The coordinated session on equity-centered design at the annual meeting of National Council on Measurement in
Education (NCME) in April 2019 addressed questions related to inequity and unfairness in assessment, the challenges
found with respect to assessment, and especially the assessment of students of color. The session also discussed potential
ways in which assessments may privilege particular groups and the audience’s perspectives for what assessment can be.
In this report, we reflect on these questions as we describe challenges associated with the use of assessments with diverse
populations. We also discuss approaches to consider fairness and consequences of test use to enhance the assessments’
utility, relevance, and purpose.

We build on previous research conducted on test fairness and social justice from the fields of writing studies, given the
long-standing consideration of the test takers’ diverse needs in these fields. Perhaps more so than assessments of other con-
structs, writing assessments tend to draw on student backgrounds such as when students are asked to express their opinion
on issues. Nonetheless, the arguments and notions raised in this report also apply to assessments of other constructs.

On the topic of writing studies, we refer to questions raised in Writing Assessment, Social Justice, and the Advancement
of Opportunity in relation to the advancement of opportunity to learn, the need to complement large-scale assessments
with classroom assessments, and the importance of highlighting ecological, rhetorical, and sociocognitive frameworks to
interpret the writing process in a meaningful manner (Poe et al., 2018). Poe et al. (2018) also discussed the importance
of advancement of opportunity, the identification of opportunity structures, and actionable outcomes in educational
contexts. They also highlighted the needed connection between assessment and instruction (see also Gee, 2008; Moss
et al., 2008).

A focus on expanding opportunity to learn and the achievement of social justice in writing assessment suggests that we
move beyond traditional test fairness review processes, which often involve examining items by investigating differential
item functioning (DIF) posttest administration. Ercikan and Oliveri (2013) and Oliveri et al. (2014) identified shortcom-
ings related to DIF analyses when tests are administered to heterogeneous populations leading to underdetecting DIF.
These findings suggest revising traditional test fairness review processes from a focus on analyzing DIF postadministra-
tion to considering test fairness from initial test development stages. The ITC Guidelines for the Large-Scale Assessment
of Linguistically and Culturally Diverse Populations (International Test Commission, 2018) also suggests an emphasis on
considering potential sources of bias during test development when assessments are administered to diverse popula-
tions. The need to reconceptualize and expand fairness perspectives in assessment is also elaborated in the frameworks
described next.
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Frameworks Considering Fairness in Assessment for Diverse Populations

Considerations of diverse test-taker populations’ needs from the early stages of test design are discussed in guidelines
and frameworks (Banks et al., 2018; Elliot, 2016; International Test Commission, 2018; Mislevy, 2018; Poe et al., 2019;
Slomp, 2016). The foundation has been long established in writing studies. In examining teaching and learning in basic
writing classes, Bossone (1967), for example, urged instructors to understand their students’ background and “language
characteristics” (p. 90): “through records and reports, as well as interviews, the instructor should learn as much as [they]
can about the student— biologically, psychologically, and environmentally” (p. 90) to offer instruction that facilitates each
student’s learning. Stenglass’s (1997) longitudinal study dramatized how students’ material conditions; racial, ethnic, and
cultural background; disability status; and personal lives are intertwined with their academic performance, and Rose’s
work (e.g., 2012) shows the dialectical tensions between students’ personal and academic contexts.

Slomp (2012) observed that when the focus of assessment shifts from measuring the products test takers produce to
making inferences about the development of specific abilities (such as writing), a bioecological lens (Bronfenbrenner &
Morris, 2006) is needed to help make sense of the interpersonal, intrapersonal, and ecological factors that either support
or inhibit that development. More recently, Gallagher (2014) observed “writing assessment must be conducted by those
who know something about writing and who live most directly with the consequences of assessments” (pp. 487 -488).
And, as White et al. (2015) explained, assessment must necessarily “be —at the very least—sensitive to context” (p. 166)
because it requires us to “attend to the impact of what we do” (p. 166); and even more significantly, “vitality is to be found
in context” (p. 143).

A central goal of the frameworks is to guide the assessment development efforts in support of meaningfully contextu-
alizing test questions for students of diverse backgrounds and the associated interpretation of diverse students’ responses
to avoid penalizing a student’s response due to sources of construct-irrelevant variance (CIV). The minimization of CIV
is important to allow for valid and fair score-based interpretations when assessing diverse populations. The Standards for
Educational and Psychological Testing (American Educational Research Association et al., 2014) defined CIV as “variance
in test-taker scores that is attributable to extraneous factors that distort the meaning of the scores and thereby decrease
the validity of the proposed interpretation” (p. 217). The challenge, however, of determining which factors are extrane-
ous and which factors are construct relevant should not be underestimated. Foundational to equity-centered assessment
design, therefore, are (a) robust, detailed construct maps emphasizing span across cognitive, intrapersonal, interpersonal,
and neurological domains (National Research Council, 2012; White et al., 2015) (b) an understanding of the popula-
tions assessed in terms of complex factors of intersectionality (Carbado & Harris, 2019; Crenshaw, 1991) and (c) a clear
understanding of the matrix of bioecological factors that can impact test-taker performance (Zumbo et al., 2015). Taken
together, this information can assist assessment designers and users to understand what they are measuring, what bioeco-
logical factors may impact performance (including which of these factors are construct relevant and which are construct
irrelevant), and how various test-taker populations perform on the assessment. Relying on an ethical standpoint (Mislevy
& Elliot, 2020) to advance social justice (Elliot, 2016) and opportunity to learn for all students (Moss et al., 2008), the
sociocognitive approach depends on detailed prior understandings of the constructs and assessed populations.

Given the importance of minimizing CIV and the consideration of various factors impacting assessment use and score-
based interpretations, a number of models for assessment design and appraisal, grounded in a sociocognitive approach
have been developed (Mislevy, 2018; Slomp, 2016). Each of these models contributes and informs an equity-centered
design approach. An example is the integrated design and appraisal framework (IDAF; Slomp, 2016), which we highlight
in this paper because of its concomitant emphasis on fairness and consequences of test use. Later, we also highlight a
resonant model: sociocognitive design (Mislevy, 2018).

Integrated Design and Appraisal Framework

IDAF draws on Kane’s (2013, 2016) model of validation, Mislevy et al.’s (2003) evidence-centered design approach, and
White et al.’s (2015) design for assessment framework. Assessment design based on the IDAF places the principle of
fairness in the foreground of the design process. It emphasizes the need to consider the intended and unintended conse-
quences of assessment design choices at each of an assessment’s design, implementation, and use phases. The objectives
are to maximize positive intended outcomes of assessments and minimize negative ones. As shown in Table 1, assessment
design based on the IDAF model proceeds in six phases, appraisal of the assessment program follows the same six phases.
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Table 1 Phases of Assessment Design, Development, and Appraisal

Phase  Design and Development Appraisal
1 Define aims, principles of fairness, and context Review aims, principles of fairness, and context
Identify elements foundational in the assessment design ~ Analyze the assessment’s core construct and content domains
3 Develop an assessment program Critically examine assessment design with respect to construct
representation
4 Develop scoring system Critically examine scoring procedures with respect to impact

on construct representation
5 Develop a plan for analyzing assessment results Critically examine the evidence related to the chain of

inferences supporting assessment use; particular attention is
paid to disparate impact with respect to populations of

interest
6 Develop a plan for analyzing assessment consequences Collect and review evidence related to the intended,

unintended, positive, and negative outcomes stemming from
the assessment’s design and use

In Phase 1 of the design process, the assessment purpose and the populations affected by the assessment are defined.
This phase includes identifying the information needs the assessment is designed to fill, the inferences to be made based on
the data the assessment generates, and the populations of interest the assessment will affect. In Phase 2, the constructs of
interest and content domains are identified and mapped. Stability of the construct is examined particularly with respect to
the populations of interest identified in Phase 1. In Phase 3, the construct and content domains inform the blueprint for the
assessment, and items are designed. Once designed, items are then critically reviewed to identify possible sources of CIV
they introduce into the assessment. Assessment blueprints are reviewed with an eye to construct underrepresentation. In
Phase 4, scoring criteria and scoring procedures are developed. Scoring criteria are mapped to the construct and content
maps created in Phase 2. Scoring procedures are examined to minimize the chances of potentially introducing construct
underrepresentation or irrelevant variance into the assessment program. Criteria and procedures are also examined to
help ensure they do not introduce CIV, especially as this relates to populations of interest. In Phase 5, intended scoring,
generalization, and extrapolation inferences are reviewed. The arguments, warrants, and potential causal relationships
needed to support each inference are defined and tested. A sampling plan is developed to ensure each population of
interest identified in Phase 1 is represented in sufficient quantity to allow for a meaningful analysis of their performance
in relation to other populations. In Phase 6, intended outcomes of the assessment program are reviewed and a plan for
collecting evidence to determine if those outcomes are being realized is developed. At this stage, a plan for uncovering
and responding to unintended outcomes for individuals, populations, and educational systems is also developed.

During the appraisal cycle, the six phases are revisited with a critical eye. Aims are reviewed and populations of inter-
est are identified, construct and content maps are critically reviewed, and sampling plans for populations of interest and
for test items are critically reviewed. If disaggregation of results demonstrates differences in performance by popula-
tions of interest evidence based on test content, test-taker response processes and internal structure need to be collected
and reviewed to determine whether the assessment is measuring the same construct across populations. The chain of
inferences also needs to be reviewed to help ensure that disaggregated performance data do not undermine the scoring,
generalization, and extrapolation inferences. If differences in performance across populations is not a result of problems
with the instrument, a research plan for collecting evidence related to opportunity to learn for each disparate population
must be developed and enacted. This research plan should provide direction for how best to structure opportunity for
these populations to help raise performance for diverse groups.

As a proof of concept case study of IDAF, an analysis of the student learning assessment (SLA) Program, a Grade 3
formative literacy and numeracy assessment program, developed by the government of the province of Alberta (Canada)
was completed in 2017 (Slomp et al., 2017). The study generated 17 lessons and 11 recommendations for how the SLA
program could be improved. The absence of a systematic focus on fairness in the design and implementation of the SLA
program became apparent during this process, leading the evaluation team to recommend:

Alberta Education should commit to a program of research that focuses on the issue of fairness as it relates to issues
of validity and reliability. This program of research should examine performance by subgroup in both literacy and
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numeracy, (a) to understand why models are substantially weaker for some performance groups, (b) to identify
ways to strengthen the assessment models through item refinement, and (c) to draw lessons from high performing
groups that could be applied to enhancing the performance of other subgroups. (Slomp et al., 2017, p. 9)

While the assessment findings are beyond the scope of this paper, results suggested that the IDAF framework served
to advance equity-centered design in a principled way.

A Sociocognitive Perspective to Assessment Development

Another relevant and complementary framework for equity-centered design is the sociocognitive approach to the
evidence-centered design framework. As Mislevy (2018) suggested, ignoring diversity in examinees’ thinking, reasoning,
and responses to test items can lead to alternative explanations for outcomes for subgroups within populations. Mislevy
argued that the awareness of the social context should permeate all aspects of the assessment process, including construct
conceptualization, its evidentiary rules, analyses, and findings so that the heterogeneity associated with different groups’
thinking, response processing, and responding can be captured more accurately. The sociocognitive approach calls
developers to attend to key elements of task design, construct representation, and the type of resources and knowledge
culturally and linguistically diverse populations might bring to the assessment (Mislevy, 2018; O’Sullivan & Weir, 2011;
Weir, 2005). Central goals of a sociocognitive approach to test design are to guide decisions (e.g., which tasks to include so
that the context used in the task is familiar to diverse populations, how to frame the test language, visual representations,
and scoring rules) so that appropriate score-based inferences are obtained for the multiple test-taker populations (Oliveri
etal., 2019).

Understood in resonance with the design elements of IDAF and their emphasis on consequence, Mislevy’s sociocogni-
tive framework provides a necessary psychometric underpinning — especially in terms of the mathematical expression of
the construct model and their expression as authentic or real-world models are approximated by considering sociocog-
nitive perspectives (Mislevy & Elliot, 2020). To elaborate, the sociocognitive approach is operationalized in the IDAF
framework, and that framework is articulated psychometrically taking into account sociocognitive considerations.

Considerations for Making Assessments More Useful for Diverse Populations

Central to addressing the coordinated session’s goals, beyond the description of existing models and frameworks designed
to consider equity-centered design, is to identify key principles that can help render assessments useful and relevant for
diverse populations. Thus, the next section aims to respond to the question raised in the coordinated session regarding
what the assessments at issue can be. To address this issue, we consider the following questions: Do the assessments
(a) assess relevant and useful skills? (b) provide useful information that supports teaching and learning, and (c) yield
information of relevance for the various test-taker populations and subgroups?

Relevance: Do the Tests Assess Relevant and Useful Skills?

Central to developing and using educational assessments is to ask whether the tests assess relevant and useful skills, which
involves developing assessments with robust construct representation that focus on identifying valued habits of mind and
skills; that is, skills that are needed in current and future-looking contexts (e.g., Levy, 2010). Analyses of relevance may
be informed by national and international multidisciplinary groups of experts (e.g., economists, educators, and policy-
makers) to develop not only relevant frameworks that suggest the types of skills needed for success today, but also analyze
how these targeted skills may be building blocks for skill sets needed for the future for students’ academic, professional,
personal, and civic development.

Moreover, it is important to consider the way the skills will be assessed and characterized. For instance, certain skills
can be better characterized and taught when a context is provided for their learning and when they are connected
to real-world problems. Otherwise, students may find it difficult to see the connection between what is taught and
real-world applications. Unfortunately, more traditional forms of assessment and the associated teaching-to-the-test
phenomena has led to the assessment of less relevant skills in ways that are distant from real-world applications
(Gorin & Mislevy, 2013).
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Thus, framework development must be grounded in systematic reviews of the empirical research literature that inves-
tigates what knowledge, skills, and dispositions lead to expertise with respect to the construct of interest. Otherwise,
negative unintended consequences may follow. Students that graduate with inappropriate preparation or without mas-
tery of the applied skills and knowledge expected in the workforce, and employers may struggle to fill positions with
candidates who have the relevant competencies needed for today’s and tomorrow’s workplace (Casner-Lotto & Barring-
ton, 2006; Hart Research Associates, 2015; Slomp et al., 2014). These negative consequences may also extend to students
missing out on additional benefits higher education brings, as Rose (2012) suggested, “from improved health and health
literacy, to reduced crime rates, to enhanced quality of life for the students and their families” (p. 47).

An associated question about skill relevance and its characterization asks about relevance for whom? Are all test-taker
populations able to interpret the items meaningfully? Would all test takers have been involved with similar opportunities
to interact with the skills and the technologies used to deliver the skills? For example, Murphy (2007) reported on an
instance where children in a rural setting were silent when an assessor asked them to identify a picture of a sheep because
they “didn’t know whether he wanted to know if the sheep was a pure Chevoit or a Crossbreed” (p. 238). In this case,
the children’s silence may have been misconstrued as lack of understanding or knowledge of the test item when in fact it
shows deeper understanding than what is traditionally expected for the item.

As the test-taker population diversifies, our field is presented with new challenges requiring us to develop/adapt test
interpretation frameworks, new demands to structure opportunities to learn, and increased opportunities to innovate with
respect to assessment design and development (Ercikan & Oliveri, 2016). These steps may help ensure the tasks remain
relevant, so we obtain accurate performance estimates of complex skills. This innovation is more technically demanding
than the creation of discrete tasks. It will also require multiple observations of performances across multiple assessment
tasks. It is possible that such innovations would make our community and the associated products more useful and valu-
able, because they would be viewed as enablers rather than barriers to educating students that are of diverse educational,
linguistic, and cultural backgrounds (Oliveri & Mislevy, 2019).

Moreover, innovations may come through the development of contextualized tasks that enable learners to acquire
deeper problem-solving capabilities based on real-world representations and scenarios—a movement gaining ground
in writing placement and developmental education reform, as well as economics and moral philosophy (see Nuss-
baum, 2011). This focus is particularly important for underserved students, as they may have not received the types
of experiential and problem-solving education, which can help better prepare students with the needed skills (e.g.,
communication, problem solving) for an evolving economy (Mehta, 2014).

Thus, to enhance student preparation, ensure workplace readiness, advance opportunity to learn, and investigate inter-
action with the test items and technology used to deliver them, formal methods are required. For instance, we suggest
that when assessments are administered to diverse populations, skill characterizations and contextualization consider a
sociocognitive perspective to assessment development operationalized in IDAE

To illustrate, Oliveri et al. (2019) discussed design choices associated with the development of collaborative problem-
solving assessments for multiple populations, suggesting that developers consider approaches to depicting characters in
scenario-based tasks, including how the characters interact with each other and the type of language used in character
interactions. In the scenario described in the article based on a scenario-based task for Arabic, American, and Canadian
test takers in the oil and gas extraction industry, the authors suggested considering whether women and men are to be
depicted in the scenario as working together or separately and the extent to which to use formal or informal language
in chats given that Arabic is a diglossic language. Thus, “failing to consider the inclusion or exclusion of cultural or lin-
guistic differences in the test-taker populations during task design may lead to inaccurate score-based inferences or a
misjudgment of individuals’ abilities” (p. 272). These considerations are important within a sociocognitively extended
evidence-centered design framework.

To explain the force of such modeling, we now elaborate on implications related to opportunity to learn and the devel-
opment of assessments that better integrate teaching and learning. The assessments may thus aim to provide information
that supports teaching and learning by providing more meaningful feedback to the stakeholders (Gorin & Mislevy, 2013).

Utility: Do Assessments Provide Useful Information to Inform Instruction?

Beyond making the assessments more relevant, we propose a focus on expanding the amount and type of information
assessments provide to stakeholders. Examples of such practices may include the use of formative assessments, the use
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of data that involves assessing skills that build on each other across assessment administrations, and providing feedback
about the test takers’ progress in meaningful ways (Shepard, 2006; Wiliam, 2006). For users of scores and assessment data
(e.g., test takers, teachers, tutors), formative assessments can have a stronger relationship with learning than summative
assessments and can be helpful although they may require increased testing time and multiple test administrations.

To provide further specificity regarding what those types of assessments would look like, we provide two examples:
(a) the Berkeley Evaluation and Assessment Research (BEAR) assessment system and (b) the Cognitively Based Assess-
ment of, for, and as Learning (CBAL®) system. Shared features of these systems include assessments that are embedded
in classroom instruction and lead to enhanced learning opportunities for teachers and students. Black and Wiliam (1998)
suggested that effective teaching practices involve providing professional development to teachers to support effective
formative assessment practices and providing teachers with an understanding of diverse learning models, assessment
strategies, and instructional decision-making. Thus, in the BEAR assessment system, teachers are involved in the develop-
ment of the assessments, are provided with a set of tools for assessing student learning over time, and are given professional
development of the use of these tools to provide feedback to inform student learning.

Along these lines, the CBAL research initiative has explored in-depth how summative and formative assessment can
be designed from the ground up to support learning (see Bennett, 2010). One aspect of this research has focused on how
an explicit model of literacy skill develops, built on the idea of key practices (such as argumentation, research, or liter-
ary analysis). Through this research, learning progressions were developed in collaboration with teachers. The objectives
are to (a) create a variety of tasks to illustrate many of the features that support effective instruction and (b) inform the
development of contextualized classroom scenario-based tasks. These complex performance tasks are broken down into
scaffolded sequences of subtasks that teach strategies modeling skilled literacy practices and promoting deeper process-
ing through the use of graphic organizers and planning and organizational tools, as well as rubrics, checklists, and other
support and evaluation tools (Deane et al., 2008, 2015; Hayes, 2006; Prior, 2006). The CBAL formative materials support
multiple modes of interaction (individual, group, collaborative, and whole-class work) with some classroom implementa-
tions that require students to co-construct a shared response or review one another’s response and provide feedback. The
tasks also are intended to provide actionable information to teachers, focused on the skills and strategies students need
to acquire to reach higher levels of performance on CBAL English language arts (Deane et al., 2008, 2015; Hayes, 2006;
Prior, 2006) learning progressions.

Diversity: Do Assessments Yield Information of Relevance for Subgroups?

Central to developing assessments that yield information that is relevant to participating subgroups is to analyze the
extent to which the test-taker groups are heterogeneous (see Elliot, 2016). Based on expanded domain models, analyses
may include examining possible differences in the learning strategies of the test takers, differences in the background
knowledge, life experiences of the multiple populations, collaborative ability, and the varied ways that differently abled
students approach complex problems. Moreover, psychometrically, researchers may wish to use analyses such as cluster
analyses, factor analyses, and item response theory mixture models to discover whether there may also be instruction-
ally/cognitively relevant subgroups in the data, such as strategy use, or curricular emphases that are not known from
available covariates (Mislevy, 2018). The complementary use of these models also can add insight regarding differences
across subgroups.

As the heterogeneity of the test-taking population increases, the assumptions, decisions, and interventions informed
by test scores may not necessarily apply to all members of a subgroup. If such misalignments occur at a systemic level
and impact test-taker groups, the data may be used inappropriately or the wrong interpretations may be made leading
to unintended negative consequences (e.g., poor resource allocations, limited educational access, and interventions that
are off-target) for some subgroups. These considerations are particularly relevant to special populations or subgroups to
whom policies are intended to apply, including English language learners (Kopriva & Sexton, 1999), linguistic minorities
(Oliveri & von Davier, 2015), and students with learning disabilities (Laitusis et al., 2011). Disaggregating results of assess-
ments to determine patterns of performance in test-taker populations can help to identify issues of bias or opportunity
to learn in the assessment contexts. The analysis of construct remodeling data collected from special populations of test
takers can help to decide if differences in performance between groups arise from issues of bias (see for example, Fox &
Cheng, 2007) or from issues related to opportunity to learn. If CIV is identified as the problem, test designers and users
can identify its potential sources and make modifications as needed to the test items. If opportunity to learn is identified as
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the problem, practitioners are required to “structure opportunity and thereby advance opportunity to learn” (Elliot, 2016,
sectionl.1, para. 1)—an invitation to innovate. Prior analysis of bioecological factors impacting subgroups can help to
identify barriers to development that must be addressed.

Concluding Thoughts

In closing, we note that as the test-taker populations continue to become more diverse and the skills that are useful and
needed continue to expand, it is incumbent upon us to innovate methods and practices of assessment that provide for
greater opportunity to learn for all students. With a shift toward equity-centered design, we hope to create more mean-
ingful assessment experiences that draw on students’ rich backgrounds and provide them with ample opportunity to
demonstrate their knowledge. Equity-centered design foregrounds the essential human aspect of our work. It can lead
us to understand more about why communities of students perform better or worse than others and how they come to
understand what they are asked to do. Some of that understanding can come from direct interactions with learners and
professionals in various fields of study and research through multidisciplinary communities of practice that involve assess-
ment developers, psychologists, and instructors who are vested in addressing fundamental questions such as: How can
we improve teaching and learning? How can we honor each learner’s unique background? How can we improve our test
development practices to make assessments more meaningful and useful?

Addressing these questions is not only a national concern but also an international one. As we continue to explore and
advance equity-centered design models, researchers will continue to collaborate —as the authors have in this paper —on
lessons learned to gain a richer understanding of the strategies that worked in their own countries. Needed internationally
are efforts to design assessments that consider the needs of diverse populations from both national and international
perspectives (Oliveri & Wendler, 2020).
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