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Policy shifts in the United States are beginning to reduce the emphasis on using
statewide assessment results primarily for accountability and teacher evaluation.
Increasingly, there are calls for and interest in innovative and flexible assessments
that shift the purposes of assessment and use of results toward instructional planning
and student learning. Under the Innovative Assessment Demonstration Authority,
some states are exploring options for replacing traditional large-scale summative
assessments with innovative measures. However, many of these programs are still in
early phases of planning and research and have not yet fully articulated how the
innovative system achieves desired outcomes. This conceptual paper presents an
argument in the form of a theory of action for a flexible and innovative assessment
system already in operational use. The system replaces traditional summative
assessments with large-scale through-year Instructionally Embedded
assessments. We describe the components of the theory of action, detailing the
theoretical model and supporting literature that illustrate how system design, delivery,
and scoring contribute to the intended outcomes of teachers using assessment
results to inform instruction and having higher expectations for student
achievement, in addition to accountability uses. We share considerations for
others developing innovative assessment systems to meet stakeholders’ needs.
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INSTRUCTIONALLY EMBEDDED ASSESSMENT: EXPLICATING AN
INNOVATIVE SYSTEM TO ELICIT CHANGE

While statewide summative assessments serve important purposes, they have been criticized for
providing limited information. In response to that criticism, many states shifted to
comprehensive or balanced assessment systems to provide different types of information
about student learning and achievement throughout the year. Yet balanced systems have
their own challenges, including increased time spent on testing. To take advantage of
technology innovations and address the limitations of balanced assessment systems, some
states are now considering innovative approaches. The purpose of this paper is to describe an
innovative model in operational use in five states. We describe an argument for an
Instructionally Embedded assessment model through the lens of the program’s theory of
action, illustrating how the system’s design, delivery, and scoring contribute to intended
outcomes.
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CONTEXT FOR THE MODEL: SHIFTS IN
STATEWIDE ASSESSMENT PROGRAMS

Changing education policy since 2000 contributed to substantial
shifts in educational-assessment practices in the United States.
Beginning with the No Child Left Behind Act of 2001 (2002) and
later Race to the Top (2010), federal education policy emphasized
using results from large-scale assessments in state accountability
models and for teacher evaluation. These assessments were
designed to differentiate student achievement between
performance levels or around the cut point(s) and did not
provide teachers with actionable information for instructional
decision-making. Results were often at too coarse a grain size and
delivered too late in the year to be instructionally useful (Marion,
2018; Wilson, 2018; Jacobson, 2019; Modan, 2020). Teachers and
their unions pushed back against using assessment results for
evaluating teachers’ performance (Onosko, 2011; Olson and
Jerald, 2020). Parents, teachers, students, and policymakers
expressed concern that students spent too much academic
time preparing for and taking assessments (Rentner et al.,
2016; Olson and Jerald, 2020), and opt-out movements gained
popularity (Mitra et al., 2016; Pizmony-Levy and Green Saraisky,
2016).

Researchers and practitioners have acknowledged the need for
assessments that go beyond traditional, large-scale summative
assessments and inform instruction (e.g., Council of Chief State
School Officers, 2008; Pellegrino et al., 2016; Wilson, 2018).
Comprehensive and balanced assessment systems—in which a
variety of assessments administered throughout the year provide
stakeholders with multiple sources of evidence for decision-
making—emerged at the state and local levels to provide
teachers with data throughout the year. These systems often
include administration of formative and interim measures, in
addition to summative assessments (Gong, 2010; Marion et al.,
2019). While interim assessments can provide teachers with data
throughout the year, they often provide a prediction of how the
student will perform on the end-of-year assessment (Perie et al.,
2009) rather than data to guide immediate instructional
decisions. Formative assessments provide information that
teachers can use to inform instruction (Heritage, 2008) but
often require teacher design, which can detract from
instructional planning time and may have implications for
assessment quality (e.g., George and Sanders, 2017). The
combination of formative, interim, and summative measures,
which may be administered in addition to other district
assessments such as benchmarks or progress monitoring,
raises concerns about the amount of time students spend
taking and preparing for assessments. Stakeholders emphasize
the criticality of cohesion across the suite of assessments (Marion
et al., 2019) and the complexity of teachers using data from
multiple measures (Mandinach and Gummer, 2013; Farrell and
Marsh, 2016).

Advances in technology have expanded capabilities of
educational assessments (Veldkamp and Sluijter, 2019),
positioning the field for innovative and flexible assessments
that extend balanced assessment systems and provide teachers
with actionable results. Diagnostic modeling (Bradshaw, 2017),

principled assessment-design activities (Ferrara et al., 2017), and
online data dashboards (Ahn et al., 2019) have advanced
considerably in recent years. These and other advances allow
for development of assessment practices that are ongoing,
embedded in instruction, and informative to instructional
practice (U.S. Department of Education, 2016; Bennett, 2018).

Beginning in 2018, state education agencies submitted
applications under the Every Student Succeeds Act, 2015
(ESSA) Innovative Assessment Demonstration Authority
(IADA) to produce innovative assessment systems, including
competency-based, instructionally embedded, interim,
cumulative year-end, or performance assessments, that would
replace traditional summative assessments. New Hampshire,
Louisiana, North Carolina, Georgia and Massachusetts
submitted applications and were approved (U.S. Department
of Education, 2020); Nebraska is also exploring an innovative
approach. Louisiana, North Carolina, Georgia, and Nebraska are
piloting assessments that are administered throughout the year,
with some intending to replace summative assessments, while the
New Hampshire model currently offers performance assessments
in addition to traditional summative assessments (O’Keefe and
Lewis, 2019; Hedger, 2020).

Another innovative assessment system, not submitted under
IADA, is the Instructionally Embedded assessment system
adopted by some states in the Dynamic Learning Maps (DLM)
Alternate Assessment Consortium. This model replaces
traditional summative assessments with a through-year model.
The model prioritizes teacher choice within constraints, with
teachers selecting content to meet requirements for breadth,
depth, and complexity and when to administer assessments
after instruction. Diagnostic modeling provides teachers with
fine-grained, actionable skill-mastery profiles summarizing
mastery of skills measured for each content standard
(Figure 1). Results are combined throughout the year to
produce summative results used for accountability purposes.
Because the assessment is operationally administered in five
states as their summative assessments, the system offers a
unique perspective and opportunity to share lessons learned
for programs seeking to adopt an innovative and flexible
assessment model. Because the model is applied to an
alternate assessment for students with the most significant
cognitive disabilities, we also identify aspects of the system
that are specific to this assessment population and which
components are likely to be applicable to flexible assessments
for all students.

INSTRUCTIONALLY EMBEDDED
ASSESSMENT AS CHANGE AGENT

In addition to reporting assessment results, assessment programs
sometimes intend that results elicit change in stakeholder
behaviors (National Council on Measurement in Education
(NCME), 2018). While literature often references assessment
unintended outcomes (e.g., narrowing of the curriculum
(Cawelti, 2006), reduced instructional time (Powell et al.,
2009), among others), assessment programs can, and as
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argued by Gordon (2020) and others, should, be designed to elicit
positive change in learning and instruction. A theory of action
can guide development, use, and evaluation of an assessment
designed for that purpose (National Council on Measurement in
Education (NCME), 2018).

The DLM Instructionally Embedded assessment program is
designed for educators to use results to inform instruction and
addresses many of the previously described challenges of
traditional, large-scale standardized assessments. Instruction and
assessment are linked in the system; teachers create instructional
plans indicating the standard and level for instruction and system-
assigned assessment content. The total time spent taking assessments
is spread throughout the year, in short (approximately 5-minute)
administrations of instructionally relevant assessments. Results are
provided on demand as instruction and assessment occur and at a
fine-grained level to support subsequent instruction. Diagnostic skill-
mastery results are combined to produce summative reporting
information describing overall achievement in the subject for use
in state accountability models. This innovative approach to
administration and reporting is designed to support educators in
instructional planning using assessment data, in addition to
traditional uses, such as state and district education agencies using
results for educational program monitoring and resource allocation.

Another goal for the DLM Instructionally Embedded
assessment program is to enact change by addressing
persistent low expectations held for students with the most

significant cognitive disabilities. These students have
historically been taught a largely functional curriculum to
prepare them for independent living (Ryndak et al., 2014) and
only recently were mandated to be included in statewide
academic assessments used for accountability (NCLB, 2001).
Their achievement was often described as proficient despite
their instruction on relatively low-level academic skills
(Altman et al., 2010; Nitsch, 2013). Research shows that
students with significant disabilities can and do learn academic
content when provided with appropriate opportunity and
instruction (Allor et al., 2010; Geist et al., 2014). They can
interact with various forms of technology (Burnes and Clark,
2021) and contribute to their own goal setting and decision-
making (Wehmeyer et al., 2012; Carter et al., 2013). The DLM
program recognizes these findings and seeks to increase teachers’
expectations for student learning and for students to make
progress toward higher expectations.

Because the innovative Instructionally Embedded assessment
model is intended to elicit change in stakeholder behaviors (e.g.,
teachers use assessment data), we adopt the National Council on
Measurement in Education (NCME) (2018) recommendation to
describe how changes will be achieved over time using a theory of
action. We present the theory of action here as an example for
innovative assessment systems designed to elicit change,
specifically detailing the theoretical model for how the system
is designed, delivered, and scored to achieve intended outcomes.

FIGURE 1 | Learning Profile portion of individual student score reports.
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While this example is for an alternate assessment based on
alternate academic achievement standards and some claims
pertain to increasing expectations for students with significant
cognitive disabilities, much of the theoretical foundation applies
to other innovative assessment systems, including those for the
general population of students (e.g., claims about test design,
accessibility). We close by discussing considerations for
developers of other innovative and flexible assessment programs.

THEORY OF ACTION FOR
INSTRUCTIONALLY EMBEDDED SYSTEM

Required for Race to the Top (2010) grant applicants, theories of
action depict causal models that include posited claims and

relationships between claims (National Council on
Measurement in Education (NCME), 2018). While their use
originated in the program evaluation literature (e.g., Patton,
1989), programs have adopted theories of action for state
accountability systems (Marion et al., 2016), educator
development (Graziano et al., 2017), assessment systems (e.g.,
Bennett, 2010; Sireci, 2015), and assessment types (Council of
Chief State School Officers, 2018; Gholson and Guzman-Orth,
2019). Theories of action are also used in assessment validation;
claims in the theory of action are evaluated by collecting evidence
to determine the extent to which they are supported and
defensible (Chalhoub-Deville, 2016; Clark and Karvonen, 2020).

A theory of action’s strength is derived from the logical
argument upon which it is based. That is, there should be a
sufficient theoretical rationale for the claims and relationships in

FIGURE 2 | Theory of action for the Dynamic Learning Maps Instructionally Embedded assessment system.
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the model. We present an example for how a theory of action for
an innovative assessment system documents the process for
realizing programmatic change. In articulating this example,
we drew from methods described by Jaakkola (2020) for
conceptual papers, whereby authors develop the logical
argument for an underlying model, providing the theoretical
explanation for the model and the relationships depicted
rather than summarizing empirical evidence. Specifically, we
detail the logical argument for the claims and causal
mechanisms in the theory of action and cite relevant literature
to demonstrate the rationale for their inclusion so others can
draw from it. Empirical evidence evaluating the validity argument
is beyond the scope of this article (Clark and Karvonen, 2020).

Figure 2 shows the theory of action for the Instructionally
Embedded assessment system. The model reads left to right.
Rectangular boxes denote claims, organized within the four
sections of the diagram: Design, Delivery, Scoring, and Long-
Term Outcomes. The chain of reasoning, or theory of change, is
demonstrated broadly by the ordered nature of the four sections
and explicitly by the numbered arrows between claims. Design
claims serve as inputs and inform delivery and implementation of
the assessment system, which informs scoring and reporting, and
the long-term outcomes for various stakeholders. Within and
across the four sections, the chain of reasoning specifies a series of
if–then statements hypothesizing relationships between
individual claims. For instance, if the cognitive model is
correctly specified, then students can be assessed at the
appropriate depth, breadth, and complexity (shown as
relationship 5 in Figure 2 between claims A and G). Most
relationships are unidirectional, but some are bidirectional
(i.e., relationship 2/3 and 26/27). We describe the theoretical
foundation for the claims and relationships between them in the
following sections.

DESIGN

The Design section (boxes A–F in Figure 2) delineates the six
inputs, or components, of the assessment system necessary to
achieve the desired outcomes. Figure 1A further describes the
relationships of the content structures (i.e., the cognitive model,
content standards, and assessment content). Design of the system
uses a principled approach. Both the student population and
intended uses of results were considered throughout the design
process.

Cognitive Model
Guidance for best practice in assessment dating back to Knowing
What Students Know (National Research Council, 2001)
emphasizes the importance of developing assessments from a
strong cognitive model. Cognitive models are research-based
representations of skills measured by the assessment. Models
take a variety of forms, ranging from concept maps (Wilson,
2009) to organized learning models. For instance, learning
progressions show the sequential ordering of skill development
in a domain (e.g., Alonzo and Steedle (2009) describe the
connection between skills associated with learning concepts of

force and motion). Learning map models show a similar
progression, but rather than constrain skill development to a
linear path, they acknowledge the network of ways students
acquire skills (Kingston et al., 2016). While they are often
developed from available research literature describing the
order of skill acquisition, they are validated using expert
review and empirical evaluation (e.g., Osborne et al., 2016).

Without a strong connection between cognition and
assessment contents, the validity of inferences made from
results can be compromised (National Research Council,
2001). Although large-scale accountability measures have not
historically been based on strong models of cognition (Pellegrino
et al., 2016), the use of learning progressions to inform formative
assessment practices is widely acknowledged (e.g., Wilson, 2009;
Alonzo, 2018). A strong research-based model for how skills
develop supports instructional practice (Shepard, 2018), which is
critical for subsequent claims in the theory of action. In the
present theory of action, both the cognitive model (i.e., maps) and
standards in the Instructionally Embedded assessment system
inform one another. The maps expand on the standards,
specifying skill development that is grade agnostic and
connects the content area. They include foundational and
precursor skills and skills that extend beyond grade-level
expectations defined in the standards. Together, the cognitive
model and academic standards inform the development of
assessment content (claim D), support teacher selection of
instruction and assessment content at a level appropriate for
students (claim G), and provide the framework for fine-grained
reporting (claim K) that ultimately supports teachers in using
results to inform subsequent instruction (claim M).

Rigorous Academic Expectations
The Individuals with Disabilities Education Act (2004) requires
that all students have full and equal access to education. Students
with disabilities are to be assessed on state academic standards.
Students with the most significant cognitive disabilities, or the
approximately 1% of students for whom general education
assessments are not appropriate, may be instructed and
assessed on academic content that is reduced in depth,
breadth, and complexity from the grade-level college- and
career-ready standards. Yet alternate academic achievement
standards are expected to be challenging, be aligned to the
content standards for their enrolled grade level, reflect the
highest possible achievement expectations for the population,
and ensure that students are on track to pursue postsecondary
opportunities, including education and competitive integrated
employment (U.S. Department of Education, 2018).

Various programs and legislation support students with
significant disabilities to pursue postsecondary opportunities,
including the Transition and Postsecondary Programs for
Students with Intellectual Disabilities, (2008), and the
Workforce Innovation and Opportunity Act (2014). To pursue
postsecondary opportunities, students must demonstrate a range
of academic skills. Historically, however, students with significant
cognitive disabilities were not held to high academic expectations.
Kearns et al. (2011) found only around one-third to one-half of
these students could read sight words and simple sentences and
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did not understand larger text sections, approximately one-
quarter could not read sight words, and around one-fifth did
not have print awareness. Similarly, in mathematics, only around
one-third to one-half could perform calculations, around one-
third demonstrated counting and one-to-one correspondence,
and nearly one-fifth did not use or know numbers (Kearns et al.,
2011). These skills do not represent the full breadth of academic
knowledge, skills, and understandings students need to pursue
postsecondary opportunities (Karvonen et al., 2020).

The theory of action for DLM Instructionally Embedded
assessments reflects the need for higher academic expectations
and to combat historic reduced opportunity for these students to
learn the full breadth of academic content. Rigorous academic
expectations are reflected in the content standards. Subject-specific
standards spanmultiple conceptual areas to provide students broad
access to academic content. Flexible assessment blueprints specify
how many standards teachers should select for instruction and
assessment per area from among available standards. Rigorous
academic content standards intersect with the cognitive model to
inform development of assessments and achievement standards
that reflect high expectations for all students (claim D), as well as
the academic instruction students receive and their opportunity to
learn rigorous content (claim H).

Accessible System
The importance of designing accessible assessments is widely
documented. Federal law requires that all students have equal
access to instructional materials, including educational assessments
(IDEA, 2004). The Standards for Educational and Psychological
Testing (the Standards) emphasize that access to test content is a
fairness issue (American Educational Research Association,
American Psychological Association, and National Council on
Measurement in Education, 2014). Literature describes
accessibility as an interaction between examinee and assessment
characteristics that supports or detracts from test takers providing
responses reflecting their knowledge (Roelofs, 2019) and provides
test development recommendations. To the extent that students
are disadvantaged by lack of access, theymay not fully demonstrate
their knowledge, affecting subsequent theory of action claims.

Assessment literature often describes accommodations when
referring to adjustments made to support students in showing
their knowledge and skills (e.g., Lazarus et al., 2014). However,
accommodations implemented outside of test development can
have adverse impacts on students because they are external to the
assessment content, do not consider students’ individual
differences, and sometimes are unnecessarily packaged
together (Ketterlin-Geller, 2005). We instead emphasize
accessibility by design to reflect the principle that accessibility
needs for all students are considered in system design, rather than
treating some students and their needs as exceptions. We draw
from principles of universal design (e.g., Dolan, 2000), which has
roots in architecture and design features like sidewalk curb cuts
that provide independent access for a range of individuals.
Assessment systems can be similarly designed to maximize
student access to content. For instance, research shows that
providing breaks and read-aloud benefits all students (Sireci
et al., 2005; Pariseau et al., 2010). Rather than limiting breaks

to students with a documented accommodation, system design can
allow breaks for all students (e.g., to promote engagement). These
types of universal-design decisions can reduce the impact of construct-
irrelevant variance on assessment results (American Educational
Research Association, American Psychological Association, and
National Council on Measurement in Education, 2014).

Advances in technology support the delivery of online
assessment systems that are increasingly customizable and have
potential to reduce access barriers. However, the transition to
computer-based systems does not inherently make assessment
content accessible (Ketterlin-Geller and Tindal, 2007). Students
with significant cognitive disabilities who take alternate
assessments are a widely heterogeneous population. They have a
range of primary disabilities and communication needs, with many
co-occurring (Erickson and Geist, 2016). Around 50% can use a
computer with human support, while around 40% can use a
computer independently (Burnes and Clark, 2021). Therefore,
these students show what they know and can do in varied ways.
To support subsequent claims in the theory of action, the system
should be designed so that all students can respond as intended.

The assessment system supports delivery of accessible content.
Accessible Portable Item Protocol (APIP) standards provide
some guidance for making content accessible to students with
disabilities (IMS Global Learning Consortium, 2014). They advise
implementing Personal Needs and Preferences profiles to
customize interfaces according to student accessibility needs.
Customizable features include functionality like system read-
aloud; display features including color contrast, color overlay,
reverse contrast, and magnification; and the ability to interface
with communication devices like switches and screen readers.
Design of the assessment platform also considers features like
font readability and size; screen real estate allocations for spacing
stems, answer options, and media; simplified navigation and tool
buttons; and the location of clickable fields. Considering and
reviewing for these features during system design better enables
students to show their knowledge (claim J) and educators to
administer assessments as intended (claim I); students can
respond as independently as they are able, with supports
consistent with those used during instruction.

Instructionally Relevant Assessments
Guidance provided by the Standards (American Educational Research
Association, American Psychological Association, and National
Council on Measurement in Education, 2014) and best practices in
the literature (e.g., Mislevy et al., 1999; Kane and Bejar, 2014) indicate
assessment design should consider intended uses of results. The
Instructionally Embedded system intends for teachers to use results
to inform subsequent instruction. For results to be meaningful and
useful, they should be fine grained and based on assessment content
that is instructionally relevant and reflective of the cognitivemodel and
its alignment to the standards uponwhich teachers provide instruction.

As with good instruction, instructionally relevant assessments
should allow students to demonstrate their knowledge without
the content being substantially too easy or too challenging. Like
the ways in which individualized and differentiated instruction
account for differences in skills across learners (Landrum and
McDuffie, 2010), assessments can measure grade-level academic
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expectations at different levels so students can show their
learning. This requires that the cognitive model and academic
standards be connected and that assessment content be developed
to measure them. Federal peer review requirements (U.S.
Department of Education, 2018), the Standards (American
Educational Research Association, American Psychological
Association, and National Council on Measurement in
Education, 2014), and best practices in the literature (Martone
and Sireci, 2009; Forte, 2017) all provide guidance for developing
assessment content that is aligned to the construct being
measured (i.e., the cognitive model and academic standards).

Using methods adapted from principles of evidence-centered
design and universal design for learning (UDL), the assessment
design and development process translates the underlying
cognitive structure and content standards into assessment
items using design templates for item writers (Bechard et al.,
2019). Because of its fine-grained nature, the cognitive model may
be more informative to item writing than the academic content
standards (Bennett et al., 2016). Item writers use the cognitive
model to write content of appropriate complexity at levels that
precede, meet, or extend the academic standard so all students
can show their knowledge relative to grade-level expectations.
These are represented as the five levels for each standard
(i.e., row) in Figure 1. Assessment targets are written so
students can demonstrate what they know regardless of their
sensory or physical characteristics or their communication modes.

For content to be instructionally relevant, it should resemble
instructional activities. Assessments are written as short
learning checks on a specific instructional target (i.e., one
standard at one level measured by three to nine items).
Instructionally relevant assessments are developed by
individuals familiar with instructional practice. Expert item
writers typically have both content and teaching expertise
(e.g., Nichols and Fulkerson, 2010) and tend to rely on their
experience when writing items (Kim et al., 2010). Item writers
consider the ways in which educators elicit responses during
instruction. For instance, instruction often includes teachers
asking students questions during a shared book-reading activity
(e.g., Walsh and Hodge, 2018). Instructionally relevant items
may similarly embed questions within a text. Consistent with
UDL principles, these and other engagement activities orient
test takers to content, activate prior knowledge, and link items to
a shared stimulus, so that questions are asked with context as
they are during instruction. Item writers also consider
misconceptions, drawing from the cognitive structure,
academic standards, and their professional expertise to
determine where student learning may be challenged, which
they use to inform distractors and content assessed at different
levels. In the broader population, designing assessments to look
like instruction might raise concerns about narrowing the
curriculum or teaching to the test. Given special educators’
limited training on academic instruction, historically limited
opportunity for students with significant cognitive disabilities to
learn academics, limited resources for teaching academics, and
the fact that special educators are responsible for a range of
curricular priorities (of which academics is just one), the
potential unintended consequences are less likely.

Instructionally embedded assessment is a well-made resource
to inform instruction. The system is designed so teachers retain
autonomy in when and what they assess.

Item writers also consider the examinee population when
developing universally designed assessments. Content is
developed to be accessible for all students, by, for instance,
limiting the complexity of sentences, reducing jargon, and
selecting accessible graphics. These item-writing principles
combine to produce instructionally relevant assessments that
support subsequent claims related to students’ showing their
knowledge (claim J) and being assessed at the appropriate depth,
breadth, and complexity (claim G) on taught content (claim H).

Educator Training for Assessment
The theory of action includes a claim that training prepares
educators for assessment administration. Research shows
educator training is effective in other capacities, such as
improving teachers’ assessment literacy (Lukin et al., 2004)
and providing reliable scores on constructed-response rating
tasks (Shin et al., 2019). Because Instructionally Embedded
assessment is innovative and unique and because teachers
have an increased role in content selection for instruction and
assessment, teachers complete annual required training before
assessment administration. While test-administrator training is
not unusual in statewide assessments, the Instructionally
Embedded training was intentionally designed to go beyond
procedural and compliance-related topics and support
teachers’ conceptual understanding and use of the system
consistent with intended purposes and uses and prepare them
to make choices in the system using both their professional
knowledge and knowledge of the student.

Following best practice, training incorporates multiple means
of representation (CAST, 2020) and is available in self-directed
and facilitated trainings, both of which are shown to be effective
(Mertler, 2009; Vu et al., 2014). Training orients educators to the
cognitive model, standards, assessment content, and availability
of assessments at different levels. Training also covers system
accessibility, making appropriate content selections according to
students’ instructional levels, and the flexible blueprint and its
requirements. Other resources are provided to support teachers’
administration and use of results as intended, including manuals
and short videos. Quality educator training contributes to
subsequent claims that teachers administer assessments with
fidelity (claim I) and select content of adequate depth,
breadth, and complexity (claim G).

Instructional Professional Development
The theory of action includes an input claim for building
educators’ instructional professional development. While
instruction is assumed in statewide assessment systems,
building instructional practice through professional
development modules is worth explicitly addressing in the
DLM theory of action because of historic lack of academic
opportunity to learn for this student population (Ryndak
et al., 2014; Karvonen et al., 2011; see claim H discussion in
Delivery section). Special educators have diverse backgrounds
and training (Leko and Brownell, 2009; Brownell et al., 2010), but
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special education teacher-preparation programs may not
emphasize subject-matter pedagogy as much as general
education programs do (Brownell et al., 2005; Copeland et al.,
2011). Special educators report being more prepared to address
behavioral and communication challenges (Ruppar et al., 2016)
and benefiting from modules designed to increase their subject-
matter expertise (Lee et al., 2016). These findings indicate that
while special educators may be well prepared to instruct students
with a range of disabilities, they may lack relevant pedagogical
knowledge. Other programs should evaluate inclusion of
professional development as an input in their own theory of
action, for example, when adopting substantially different
content standards or implementing a statewide initiative that
is expected to require teachers to learn and use new strategies.

Research shows professional development to be effective in
increasing special educators’ content and pedagogical content
knowledge (Brownell et al., 2017). Educators can learn to teach
rigorous academic content to students with significant cognitive
disabilities (Bock and Erickson, 2015). When focused on content
and pedagogy and when developed by experts, professional
development can be effective in improving student learning
(Guskey and Yoon, 2009). To this aim, professional
development modules and other resources prepare educators
to teach rigorous academic content measured by
Instructionally Embedded assessments and to support
students’ communication needs so they can demonstrate their
knowledge. Module content (available at dlmpd.com) provides
overview information (e.g., the content standards, instructing
students with significant cognitive disabilities) and is organized
by the conceptual areas measured by the assessment (Kingston
et al., 2016), with topics ranging from instruction on shared
reading, getting started with narrative writing, and composing,
decomposing, and comparing numbers. Organizing module
content by conceptual area rather than singular standards
promotes comprehensive instruction in the subject (Erickson
and Koppenhaver, 2020), which is a departure from typical
academic instruction for this population that focuses on
teaching selected standards in isolation. Self-directed and
facilitated formats support a range of educator learning
preferences.

Professional development prepares teachers to provide
instruction on rigorous academic standards and to provide
students opportunity to learn the full depth and breadth of
instructional content (claim H). It also supports subsequent
claims in the theory of action of teachers having higher
expectations for students (claim P) and using results to inform
instruction (claim M).

DELIVERY

Delivery of Instructionally Embedded assessments prioritizes
flexibility within constraints. Teacher choice is incorporated
into implementation and administration processes. Teachers
choose the content for instructional plans within blueprint
constraints and how and when to administer assessments.
These choices affect the extent to which students can

demonstrate their knowledge. Prioritizing teacher choice
embraces teachers as decision makers and professionals who
know their students’ needs and gives teachers agency to make
decisions about student learning (Priestley et al., 2013; Kelly et al.,
2018) while providing parameters to guide the decision-making
process and support their success (e.g., Cook et al., 2008).
Assessment delivery claims (boxes G–J in Figure 2) are
influenced by system design claims (as inputs) and influence
subsequent scoring and reporting claims.

Breadth, Depth, and Complexity
The Race to the Top call for through-course assessments (U.S.
Department of Education, 2010) spurred development of new
assessment models, including the DLM Instructionally
Embedded model. Instructionally Embedded assessments are
administered during 15-week fall (September–January) and
spring (February–June) windows at teacher-determined times
following instruction. Teachers determine the depth (e.g.,
number, content) and complexity (i.e., level) of instructional
plans and assessment administration, within blueprint
requirements. They also can choose to administer assessments
beyond the breadth of standards required by the blueprint.

The breadth of administered assessment content has implications
for theory of action scoring claims. Construct representation is a
critical consideration for the design, administration, and scoring of
educational assessments (American Educational Research
Association, American Psychological Association, and National
Council on Measurement in Education, 2014). Not fully sampling
the underlying construct means important content may be left off
the assessment. In other words, students may not have the
opportunity to demonstrate the full breadth of their knowledge.
However, sampling standards too broadly may pose fairness issues if
it poses challenges for educators to sufficiently instruct on all content
(Popham, 2004). Instructionally Embedded assessment balances
these two areas with a flexible blueprint. The blueprint defines
the standards available for assessment in broad conceptual areas
(i.e., related standards). For each area, the blueprint specifies the
number of standards to assess to meet blueprint coverage (e.g.,
Choose three standards from area 1.1). Teachers have flexibility to
select standards according to students’ instructional goals, with the
expectation that blueprint requirements are met in each
administration window. There is some precedent for flexibility in
construct representation for assessment systems (Bennett, 2018).
The flexible assessment is also consistent with the individualized
curricular priorities common in special education and addresses
historical challenges with assessing this population, where
standardized achievement assessments were too rigorous for
students to demonstrate their knowledge and portfolio-based
measures were not rigorous enough.

During instructionally embedded assessment, teachers
determine the depth of instruction and assessment to provide
within and across administration windows. The blueprint
specifies requirements for the number of standards to assess
from each conceptual area in each window but does not constrain
choices to the same standards or levels across windows. Based on
student goals and instructional needs, a teacher may determine
that a student needs greater depth of instruction for a particular
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standard (i.e., working with more-complex applications) as opposed
to prioritizing greater breadth (i.e., adding more standards), as long
as overall coverage requirements are met. This flexibility also allows
teachers to determine when to administer assessments after
instruction is provided, including how frequently to assess
students. For instance, if additional learning occurs after an
assessment is administered in the spring, the teacher can choose
to assess the student again so they can demonstrate the full the depth
of their knowledge, unlike traditional summative assessments that
offer students only one response opportunity (e.g., Gong, 2021).

Finally, teachers determine the content complexity from among
levels aligned to the grade-level expectation for each standard. While
the system provides a recommended level based on information
about students’ academic and expressive communication skills,
teachers can adjust the level. Research shows teachers can
appropriately determine students’ level of understanding (Heritage
et al., 2009) and can make accurate judgments about student
performance, particularly when their judgments are about the
content standard or area being measured (Südkamp et al., 2012).
When teachers select content of appropriate depth, breadth, and
complexity, students can show what they know relative to rigorous,
grade-level standards (claim J).

Provide Instruction
Once teachers make instructional plans, the theory of action assumes
they provide quality instruction. Best practice indicates that
instruction, assessment, and curriculum should be interrelated and
inform one another (Roach et al., 2008; Martone and Sireci, 2009).
Like other statewide assessment models, DLM assessments and this
theory of action do not include curriculum as part of the system due
to variation at the state and local levels on provided curriculum and
its intended scope and sequence (Porter et al., 2009), as well as the
high-level of individualization of instruction for students in this
population. To account for this need for individualization,
instruction is also not intended to be prescriptive in nature.
Professional development modules prepare educators to provide
comprehensive instruction that integrates content of multiple
standards (Erickson and Koppenhaver, 2020), and instructional
resources support educators in their practice. Local enacted
curriculum and instruction should each be aligned to rigorous
academic standards (and the cognitive model).

A critical assumption of educators providing quality instruction is
that teachers provide students with adequate opportunity to learn the
content measured by the assessment, and at the correct breadth,
depth, and complexity. Opportunity to learn is emphasized in the
Standards as critical to fairness and validity (American Educational
Research Association, American Psychological Association, and
National Council on Measurement in Education, 2014) and is
especially important for students with significant cognitive
disabilities, who have historically had less access to rigorous
academic content. For instance, even years after IDEA and NCLB
legislation required that students with significant cognitive disabilities
be taught academics, instruction often emphasized early-childhood
content like shapes and listening tasks (Karvonen et al., 2011).
Adequate opportunity to learn is linked with student learning,
engagement, and achievement (Floden, 2002; Roach and Elliott,
2006; Karvonen and Huynh, 2007; Mo et al., 2013). For students

to show their knowledge (claim J) and progress toward increased
academic expectations (claim N), they should have adequate
opportunity to learn rigorous content during instruction.

Administer With Fidelity
Fidelity examines the extent to which actual practice matches
intended practice (Century et al., 2008). While intervention
research often examines implementation fidelity, there is limited
evidence of fidelity concerning assessment administration (e.g.,
Reed and Sturges, 2012). To promote fairness, through-course
assessments used to make comparisons at state or district levels
should have shared implementation practices (Zwick and Mislevy,
2011). Shared implementation practices for Instructionally
Embedded assessments are included in administrator training
(i.e., Design claim in theory of action) to support teachers in
administering assessments as intended.

Flexibility in Instructionally Embedded administration draws
from prior conceptions of intended variability (e.g., Gong and
Marion, 2006). When administering assessments, teachers
determine which accessibility supports to provide so that
students receive supports they are familiar with from
instruction. Teachers choose supports that enable students to
respond as independently as they are able. In some cases, such
as when students require mobility assistance or do not have access
to communication devices, teachers may enter student answers or
use partner-assisted scanning (Burnes and Clark, 2021; Sheldon
and Erickson, 2020). This requires educators to accurately interpret
student responses across modalities, such as gestures, eye gaze, or
verbalization.When educators administer assessments with fidelity
to intended practice, students can show their knowledge (claim J),
and results more accurately reflect their knowledge claim K).

Show Knowledge and Skills
Students show what they know and can do when teachers make
appropriate selections for the depth, breadth, and complexity of
instruction and assessments; provide aligned instruction; and
administer assessments with fidelity. These inputs together limit
the impact of construct-irrelevant variance on students showing
their knowledge and skills, the criticality of which is emphasized by
the Standards (American Educational Research Association,
American Psychological Association, and National Council on
Measurement in Education, 2014). To the fullest extent possible,
the delivery of assessments should limit external factors that could
influence assessment results (such as difficulty responding to
technology-enhanced items (Swinburne Romine et al., 2016) or
limited engagement), while also allowing for flexibility in how
students demonstrate their knowledge. To the extent that all
educators administer assessments with fidelity (claim I) and
receive instruction on the full breadth of content (claim H),
students respond as intended (claim J) and mastery results
accurately reflect students’ knowledge and skills (claim K).

SCORING

Results are produced at two reporting levels (DLM
Consortium, 2019). Diagnostic modeling uses all available
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item responses to determine the probability of mastery for
each assessed level per standard. The scoring model
determines the highest level mastered for each content
standard, and assumes all preceding levels were mastered as
well. Fine-grained results summarize skill mastery
(i.e., Learning Profile; Figure 1). Mastery is aggregated to
describe overall achievement in the subject
(i.e., Performance Profile; Figure 3). The delivery of reports
at these two levels supports dual uses for instructional
decision-making and inclusion in state accountability
models, which supports intended outcomes in the theory of
action. Scoring claims (boxes K–M in Figure 2) are influenced
by assessment delivery claims (as inputs) and influence
outcomes.

Fine-Grained Results
Research shows that to be useful, assessment data should be specific
and at a fine-enough grain size to support instructional decision-
making (Gill et al., 2014; Datnow and Hubbard, 2015). While there
have been advances in subscore reporting for assessments with
traditional scoring models (Haberman and Sinharay, 2010), these
assessments require more items to support defensible delivery of
subscores, and the level of reporting still may not be informative
enough for teachers to plan subsequent instruction. In contrast,
assessments designed for and scored by diagnostic models require
fewer items to reliably determine mastery (Templin and Bradshaw,
2013), reducing the administration burden and time spent testing.
Further, confidence in mastery determinations is inherent in scoring;
because scoring uses the probability that students mastered the

FIGURE 3 | Performance Profile portion of individual student score reports.
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assessed skills, values farther from 0.5 indicate greater certainty in the
mastery classification. Setting a mastery threshold farther from 0.5
ensures greater confidence that the reported mastery results are
accurate reflections of student knowledge.

Assessments scored with diagnostic models, such as attribute
hierarchies and Bayesian inference networks (Leighton and Gierl,
2007; Rupp et al., 2010), are based on models of cognition, which
supports fine-grained reporting on the mastered skills (Feldberg and
Bradshaw, 2019; Karvonen et al., 2019). For the Instructionally
Embedded system, reports summarize the highest level mastered
for each standard assessed, connecting the cognitive model and
academic standards directly to reporting. Mastered skills are
shaded on score reports, emphasizing student strengths rather
than deficits. This is particularly important when communicating
results for students with significant cognitive disabilities, who have
traditionally received reports indicating areas of weakness (Nitsch,
2013). During instructionally embedded assessment windows,
mastery results (i.e., highest level mastered by standard to date)
are summarized in on-demand progress reports (structured the same
as the Learning Profile in Figure 1) to provide timely information to
inform subsequent instruction (claim M). End of year reports also
include the highest level students mastered per content standard
(i.e., by the end of the year), which teachers can use to inform
instructional planning in the subsequent year (Clark et al., 2018). This
includes using information about mastery for related standards in the
same conceptual area (first column in Figure 1 report table).

Summative Performance
Researchers and practitioners have suggested that assessments can
and should support both instructional and accountability purposes
(e.g., Gordon, 2020). While instructional decision-making benefits
from fine-grained results (Clark et al., 2018), accountability models
rely on achievement levels for reporting performance. Researchers
have developed methods for aggregating fine-grained skill-mastery
information into descriptors of achievement in the subject (Clark
et al., 2017; Skaggs et al., 2020). These methods modify existing
standard-setting practices to account for reporting that is based on
mastery profiles rather than a raw or scale score. This process
provides consistent achievement expectations across all students,
even with the added flexibility of instructionally embedded
administration and teacher choice. Aggregate results support
district and state users in describing achievement across
students and comparability of score meaning (i.e., describing
student achievement demonstrated throughout the year; Winter,
2010), without requiring teachers to administer additional
assessments beyond those used to inform instruction. For the
Instructionally Embedded system, we held early conversations
with state partners about what summative results would
describe and differentiated that results indicate what students
know and can do “by” the end of the year rather than “at” the
end of the year. States collectively arrived at four performance
levels used to describe summative achievement. These results are
summarized in the Performance Profile portion of student score
reports (see Overall Results section of Figure 3). Aggregated class,
school, district, and state reports also provide performance
summaries across students to support accountability uses,
resource allocation, and other state and district level needs

(claim Q). Technical evidence (e.g., reliability at the
performance level and in the subject overall; DLM Consortium,
2019) is collected to evaluate these score uses.

Used for Instructional Decision-Making
Assessment information can and should be used to inform
instruction (Gordon, 2020). Research shows that, when
supported, educators can use data to inform instructional
decision-making (Means et al., 2011; Datnow et al., 2012).
Research also indicates that when teachers use data, student
learning improves (McMaster et al., 2020). However, data use
can also be affected by building and district data use climate and
other local factors (Levin and Datnow, 2012; Abrams et al., 2016).

When teachers use data to inform instruction, they draw on
knowledge of content, curriculum, pedagogy, information about
students they instruct, educational context, and purposes for
instruction (Mandinach and Gummer, 2013; Poortman and
Schildkamp, 2016). While teachers can often judge student
achievement, they more often struggle with determining what
instruction to provide next (Heritage et al., 2009), and special
education teachers may lack the academic content knowledge to
plan next instructional steps. When educators can situate current
student performance within the broader learning trajectory, they are
better prepared tomake subsequent instructional decisions (Heritage,
2008). The cognitive model for Instructionally Embedded
assessments as displayed in the Learning Profiles supports
teachers in planning subsequent instruction, rather than teachers
having to rely on their own content knowledge for what to instruct
next (i.e., teachers can use the information in the Learning Profile
(Figure 1) to know the order of skill acquisition and plan subsequent
instruction as students work toward the grade-level target). Research
shows that educators understand the contents of mastery profiles
(Feldberg and Bradshaw, 2019) and can use information about
current skill mastery to determine next steps for instruction
(Karvonen et al., 2017), even when they do not receive local
training or resources (Clark et al., 2018).

OUTCOMES

Outcomes in the theory of action (boxes N–Q in Figure 2) are
intended to be long-term and over time. They are realized when
previous claims in the model are fulfilled. The theoretical model
described here, built on relevant literature in the field, provides
support for the relationships depicted in the model. The
Instructionally Embedded theory of action culminates in the
intended outcomes of students progressing toward higher
expectations (e.g., addressing historic challenges of reduced
opportunity to learn and narrow scope of enacted curriculum,
current AA-AAS reflecting increased expectations and alignment
to postsecondary opportunities; Karvonen et al., 2020), teachers using
data to make instructional decisions, and educators having increased
expectations for student achievement (i.e., shifting perceptions of
what students with significant cognitive disabilities are capable of
achieving academically). There is a feedback loop between students
making progress and teachers having high expectations, whereby
teachers observe students achieving more over time and realize more
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is possible (e.g., McGrew and Evans, 2004; Timberlake, 2014).
Students, particularly those with significant cognitive disabilities,
can progress toward higher expectations when they are instructed
and assessed on rigorous academic standards, can access the
assessment content, have adequate opportunity to learn, and can
fully demonstrate their knowledge and skills.

Educators receive fine-grained mastery information that can
inform instruction. Decision making may include using data to
prioritize topics for instructional time, to determine individual
strengths and weaknesses, and to provide individualized
instruction (Hamilton et al., 2009). Educators’ ability to use data
to inform instruction is best facilitated through frequent
opportunities to use data collected from their own students (Leko
et al., 2015). It is recommended that data are used as part of a
continuous cycle of instructional planning (Hamilton et al., 2009).
The instructionally embedded nature of the assessment and the
practice of providing fine-grained mastery information as
assessments are completed support teachers in using assessment
data to inform instruction, without requiring them to create or
administer additional assessments beyond those required for state
accountability purposes.

Research documents the relationship between student achievement
and teacher expectations (e.g., Archambault et al., 2012; Rubie-Davies,
2007). Studies demonstrate it is possible to both raise teacher
expectations and student achievement (de Boer et al., 2018). As
students show their knowledge and progress toward increased
expectations, and teachers engage in ongoing cycles of instructional
planning using data that show students are achieving increased
expectations, teachers’ expectations for the academic content
students with significant cognitive disabilities can achieve will
increase. While the field of study on increased academic
expectations for students with significant cognitive disabilities is
slowly improving (e.g., Geist et al., 2014; Wakeman et al., in press),
we believe the ongoing use of an assessment system based on rigorous
academic standards and a cognitive model for skill development
further supports teachers in having high expectations for their students.

DISCUSSION

As Gordon (2020) emphasized, it is not enough to merely report
assessment results; assessments should be a catalyst for change.
Although several innovative assessment programs are currently
being piloted under the ESSA Innovative Assessment
Demonstration Authority (U.S. Department of Education, 2020),
they are still in early phases of development. This paper adds to the
literature on flexible and innovative assessment systems by describing
a conceptual model for realizing change with an Instructionally
Embedded system that replaces traditional summative assessments
and supports teachers in using results to inform instruction and
increase their expectations for what students with themost significant
cognitive disabilities can achieve.

When designing the assessment system and constructing the
theory of action, consortium priorities and our collective beliefs
about academic learning for the population drove many of the
decisions. For instance, the claims and conceptual areas used to
organize groups of standards and map segments emphasize

conceptual understandings. In English language arts, the first
claim is that students comprehend text in increasingly complex
ways. This claim contrasts with historic priorities for the
population, often limited to sight word recognition or oral reading
fluency rather than comprehension. The DLM theory of action and
assessment system reflect the extremely heterogeneous population
and the individualized nature of their instruction and assessment.
Assessment programs for other populationsmight require developers
and other stakeholders to articulate characteristics of the examinee
population and philosophies that influence design of the assessment
system. For example, how do assumptions about teaching and
learning for more homogeneous groups of students inform
aggregated score reports that produce instructionally useful
information for teachers who differentiate within a classroom?

We recognize that with innovation also come disruptions to
status quo and identification of areas for improvement. Most
states that collaborated to design the Instructionally
Embedded model came from portfolio-based alternate
assessment systems where teachers already had some degree
of choice in what and how to assess. The Instructionally
Embedded system still represented a shift in assessment
practice. The consortium developed trainings and supports
to help teachers make the transition. But the states also decided
to move toward the Instructionally Embedded model in stages.
Their first operational system used an instructionally
embedded window open for more than half the year,
followed by a computer-adaptive model that reassessed
certain standards in late spring. This system was designed
to ensure students met blueprint coverage and that their
assessment results were based on evidence collected
throughout the year. Only after evaluating implementation
for several years and enhancing the online assessment
management system to help teachers meet blueprint
coverage did the states decide to change to a fully
Instructionally Embedded model.

The Instructionally Embedded model promotes coherence
between instruction and assessment. While we recognize that
curriculum alignment is also essential, the consortium was not in
a position to formally include curriculum in the model. This
decision promoted independence across states, left local
curricular decision-making intact within states, and supported
the long history of individualized curricular priorities and
methods for this population. Leaving curriculum out of the
model has implications for claims in the theory of action and
validity evaluation. This decision also means districts will need to
supplement aggregated DLM assessment results with locally-
available data on curriculum implementation when making
decisions about programs and resource allocation.

We also recognize conceptual challenges arise when
implementing innovative assessment systems like the
Instructionally Embedded system. Challenges include departures
from traditional conceptions of standardization and considerations
for scoring and reporting student growth. Within these areas, we
describe future considerations as Instructionally Embedded and other
innovative assessment systems are increasingly adopted to meet
stakeholder needs for assessments that inform instruction while
also serving accountability requirements.
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Standardization and Comparability
Despite recent attention on classroom assessment, the
educational measurement field has largely prioritized
measurement that is summative, classificatory, and used for
accountability purposes (Gordon, 2020). Historically the field
has emphasized standardization to produce score comparability
(Lee et al., 2003; Sireci, 2020). However, as technology capabilities
advance to support customization and personalized learning and
stakeholder needs evolve, we recognize that “same” is not always
better. Sometimes it is desirable to reduce standardization in the
service of administering assessments that are useful to teaching
and learning (Gallagher, 2003; Gordon, 2020; Sireci, 2020) and
promoting equity across students (Winter, 2010). This includes a
recognition that not all students need the same things when
learning, and assessments do not have to adhere to a one-size-fits-
all approach to be useful.

The Instructionally Embedded assessment adopts the practice of
flexibility within constraints. That is, we intentionally build
flexibility into assessment design and administration so students
can more fully demonstrate their knowledge. This principle appears
throughout the theory of action and affects how outcomes are
realized. Because variability decreases standardization, it is
important to consider its impact on practice and the extent that
validity evidence supports intended uses. The Standards (American
Educational Research Association, American Psychological
Association, and National Council on Measurement in
Education, 2014) indicate that when variability is permitted, the
premise of standardization can be maintained by detailing the
conditions in which choices can be made and the criteria for
evaluation. Developers can put constraints in place to guide
flexibility within intended practice and promote fairness and equity.

Political context and the extent to which state education agencies
encourage teachers to use assessment results to inform instruction
may affect the state’s willingness to adopt a flexible assessmentmodel
or how much flexibility to offer. As demonstrated here, programs
may want to consider the degree of flexibility to allow when defining
test specifications, including the breadth of content coverage, the
extent to which teachers make decisions about depth of instruction
and assessment, and whether varying levels of complexity are
offered, as well as the degree of flexibility to allow in the timing
of assessment relative to instruction, or other areas.

While the field is increasingly receptive to assessments with
less standardization (e.g., Sireci, 2020), developers should also
consider the extent that flexibility in assessment design can
introduce potential unintended consequences. For instance,
developers could consider that when teachers determine
assessment complexity level, there may be a risk that students
are disadvantaged or subjected to teachers’ low expectations.
Developers might decide to constrain choices to prevent low
expectations. Or, developers might incorporate conditions that
facilitate high expectations, such as designing training to support
educators in having high expectations, providing materials on
appropriate administration to support students showing what
they know at the level(s) assigned, prioritizing reporting that
focuses on mastery rather than deficits that is useful for
instruction, and messaging that reduces the emphasis on
assessment for purely accountability purposes. When collecting

validity evidence, developers should similarly be careful to not
only collect confirmatory evidence but to also explore
disconfirmatory evidence to rule out alternate explanations
(such as teacher low expectations) for student performance.

Scoring and Growth
Large-scale assessments typically use item response theory to
provide a scale score summarizing performance. In an
Instructionally Embedded model, assessments are administered
as instruction occurs, and there is no need to provide a scale score
on demand. We instead provide fine-grained diagnostic mastery
information as it is collected. While there is robust literature on
diagnostic models in research applications, their operational use
has been limited to date (Sessoms and Henson, 2018). Adopting
innovative scoring models introduces the need for operational
research into areas that have been less well-documented in the
literature. For instance, methods for evaluating model fit for
diagnostic models are still being defined (e.g., Chen et al., 2013;
Hu et al., 2016), which has implications for demonstrating
technical adequacy for these systems.

While there is also increased emphasis in the field on the use of
results to inform teaching and learning taking precedence over
accountability purposes, stakeholders may still desire (or require)
information about student growth or progress over time. Growth
metrics are often used for accountability and therefore rely on
data at an aggregated level. Common approaches include
transitional matrices and student growth percentiles
(Domaleski and Hall, 2016); however, researchers note
challenges for reporting growth in these ways, particularly for
Instructionally Embedded assessments based on diagnostic
scoring (Nehler et al., 2019). Diagnostic model-based growth
measures have shown some promise for reporting within-year
growth focused on student-specific change over time (e.g.,
Madison, 2019), but additional research and operational
application are needed. However, the practice of assessing
students as instruction occurs and making mastery results
available throughout the year provides teachers with evidence
of student progress over time as additional skills are mastered
within and across standards, which shifts the focus of reporting
student growth away from aggregate, year-to-year measures and
allows for documenting academic progress within a year.

An additional concern often raised in high-stakes testing
environments is that of test-score integrity and the potential
for users to “game the system.” As the paradigm shifts away from
assessment for accountability toward assessment to inform
learning, the impetus for gaming the system is reduced. The
feasibility of gaming the system can also be addressed through the
test design, implementation procedures, and scoring rules.
Expanding data-forensics literature provides methods for
evaluating (and ruling out) the presence of aberrant response
patterns or anomalies (e.g., Kingston and Clark, 2014; Juhaňák
et al., 2019), which can support the defensibility of results for a
flexible assessment system.

Adoption of Flexible System
Perhaps one of the biggest hurdles to implementing flexible and
innovative assessment systems, like the Instructionally Embedded
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system, occurs before any of the design work. Stakeholders must
be open to and ultimately buy into the concept of an innovative
assessment model and agree to the intended changes the program
seeks to bring about. This consensus spans a range of
stakeholders, from local educators to state education agency
staff and politicians. It requires a willingness to pursue areas
of new research and a recognition that not all aspects will have
already been completely studied and well-documented.

Once a program makes the decision to move forward with
an innovative system that intends to elicit change in
stakeholder behaviors, a theory of action should be
developed, perhaps drawing from the concepts presented
here. During this work, developers should consider intended
uses of results and the population of students completing
assessments. While some of the theoretical rationale for the
present argument came from literature on students with
significant cognitive disabilities, the general sentiments of
having rigorous content expectations, developing an
accessible system, and providing adequate opportunity to
learn apply to all student populations.

CONCLUSION

Instructionally embedded assessments and other through-year
assessment models offer opportunity for assessment results to
inform instructional practice and also be used for state
accountability purposes. These assessments demonstrate a
departure from more traditional summative assessments
administered at the end of an academic year. As more states
consider adopting innovative and flexible assessment systems,

they should consider how to balance aspects of comparability,
standardization, and teacher autonomy in making decisions
within flexible constraints. Future research should also continue
to examine these issues related to comparability across students
when assessments allow for flexible blueprints and other teacher
choices and also the extent to which flexible assessments produce
comparable results pertaining to student achievement as their
traditional counterparts (e.g., in states offering local education
agencies a choice between assessments).
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APPENDIX A

FIGURE A1 | Relationships among content structures of the DLM assessment system. 1) Alternate content standards specify academic targets and are aligned to
college and career standards. 2) For each alternate content standard, skills in the cognitive model (learning map) align with the standard as the “target” level for that standard.
3) In English language arts andmathematics, each standard has three additional levels before the target level and one that extends beyond the target level to give all students
opportunity to work on grade-level academic content. 4) The skills measured at each level have associated items that are grouped together and administered in a short
assessment. Each student takes a series of assessments to cover blueprint requirements. Teachers choose which content standards and at which levels to administer
assessments to meet all blueprint requirements.
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