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I. INTRODUCTION

The Dynamic Learning Maps® (DLM®) Alternate Assessment System assesses student
achievement in mathematics and English Language Arts (ELA) for students with the most
significant cognitive disabilities in grades 3-8 and high school. The purpose of the system is to
improve academic experiences and outcomes for students with the most significant cognitive
disabilities by setting high and actionable academic expectations and providing appropriate
and effective supports to educators.

Results from the DLM alternate assessment are intended to support interpretations about what
students know and are able to do and support inferences about student achievement, progress,
and growth in the given content area. Results provide information that can be used to guide
instructional decisions as well as information appropriate for use with state accountability
programs.

The DLM Alternate Assessment System is based on the core belief that all students should have
access to challenging, grade-level content. Online DLM assessments give students with the most
significant cognitive disabilities opportunities to demonstrate what they know in ways that
traditional paper-and-pencil multiple-choice assessments cannot. The DLM alternate
assessment system provides optional, instructionally-embedded testlets that are available for
use in day-to-day instruction. A year-end assessment is administered in the spring and results
from that assessment are reported for state accountability purposes and programs. This design
is referred to as the year-end model and is one of two models for the DLM Alternate
Assessment System.!

This chapter describes the foundations of the DLM Alternate Assessment System, including the
background, history, purpose, and key characteristics of the program. This chapter lays the
groundwork for subsequent chapters on the DLM map, assessment design, test development
and administration, psychometric modeling, standard setting, reporting, reliability and validity,
professional development, and evaluation processes and procedures. An overview of
subsequent chapters is included at the end of this chapter. While these chapters describe the
essential components of the assessment system separately, several key topics will be addressed
throughout this manual, including the DLM maps, accessibility, and validity.

I.1. BACKGROUND

In 2010, the U.S. Department of Education’s Office of Special Education Programs (OSEP),
awarded a General Supervision Enhancement Grant to the DLM consortium, which is overseen
by the Center for Educational Testing and Evaluation (CETE) in the Achievement and
Assessment Institute (AAI) at the University of Kansas.

The DLM project was developed by a consortium of state education agencies (SEAs). In 2010, 13
SEAs were involved: Iowa, Kansas, Michigan, Mississippi, Missouri, New Jersey, North

1 See Assessments later in this chapter for an overview of both models.
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Carolina, Oklahoma, Utah, Virginia, Washington, West Virginia, and Wisconsin. By the end of
the fifth year (2015), there were 18 member states with Alaska, Colorado, Illinois, North Dakota,
and Vermont joining in 2013 and New Hampshire and Pennsylvania joining in 2014. In the
2014-2015 academic year, all current? partner states except Pennsylvania and North Carolina
delivered DLM operational assessments in ELA and math.

In addition to CETE and partner states, other key partners during the project included the
Center for Literacy and Disability Studies at the University of North Carolina at Chapel Hill,
Edvantia (which merged with McREL during the project), The Arc, and the Center for Research
Methods and Data Analysis at the University of Kansas. The project was also supported by a
technical advisory committee (TAC) and a special education advisory committee.

There were four goals for the OSEP-funded project.

e Goal 1: To link the assessment content with the Common Core State Standards (CCSS)
by drafting Essential Elements (EEs) and to develop achievement level descriptors that
describe what students with the most significant cognitive disabilities should know and
be able to do.

¢ Goal 2: To develop ELA and mathematics maps with content appropriate for each grade
level. To develop multiple learning tasks for nodes in the ELA and mathematics maps at
the appropriate grade level.

e Goal 3: To develop a comprehensive computerized system that includes test
development, test delivery, test administration, and results reporting.

¢ Goal 4: To develop and implement a professional development program for educators
of students with the most significant cognitive disabilities that includes three modes of
delivery.

Overall, the four goals were met (Good & Davis, 2015).

e Essential Elements were drafted in the second year of the project, refined in the third
year, and approved by the DLM consortium states in July 2013. Alternate achievement
standards were developed during a standards-setting meeting in June 2015 and adopted
by the consortium in August 2015 after the TAC reviewed and approved the
methodology and panel process.

e Primary development of the ELA and mathematics maps occurred in the first three
years of the grant, and assessment content was developed in years four and five.

e The four applications that comprise the Kansas Interactive Testing Engine (KITE) system
(the DLM maps, Content Builder, Test Delivery Engine, and Educator Portal) were
developed by year five to support test development, delivery, administration, and
reporting.

2 Michigan, Virginia, and Washington left the DLM Consortium by 2014-2015 and did not test
operationally.
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e A series of professional development modules was created. All of the modules are
available in two primary formats: self-directed and facilitated. In addition, some of the
consortium members used materials from the modules to build customized, state-
specific versions, which constituted a third mode of delivery.

The goals of the grant were exceeded in several areas. For example, significantly more
assessment items and professional development modules were developed and delivered than
what was originally set forth in the cooperative agreement with OSEP. Figure 1 summarizes
major milestones across the lifespan of the program.

Dynamic Learning Maps® Alternate Assessment System Timeline

? October 2013
September 2013 | Pilot and field
Virtual community testing begins.
of practice started.

October 2010

Grant awarded; November 2014
Management and May 20139 Operational instructionally
governance plan Revised embedded testing
created. Essential becomes available.

Elements.
(20]0 2011 2012 2013 2014 2015 2016 >

cS—J 5 June 2013 l
(L— March 2012 Tesflet development September 2015
February 2011 Development of tasks begins. Assessment system
Cooperative for learning maps evaluated and
agreement is begins. March 2015 SrofelssToncl
signed and Spring operational evelopment
w?)rk begins. Junut_‘:ry/Februury a2 testing window opens. program evaluated.
9 Essential Elements drafted.
Summer 2015 ¢
'Sepfember v Standard setting
Learning maps developed. completed

Updated May 2016

Figure 1. Five-year timeline for OSEP-funded project, 2010-2015.

I.1.A. STUDENT POPULATION

The Dynamic Learning Maps Alternate Assessment System serves students with the most
significant cognitive disabilities, who are eligible to take their state’s alternate assessment based
on alternate academic achievement standards. This population is, by nature, diverse in learning
style, communication mode, support needs, and demographics.

Students with the most significant cognitive disabilities have a disability or multiple disabilities
that significantly impact intellectual functioning and adaptive behavior. When adaptive
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behaviors are significantly impacted, the individual is unlikely to develop the skills to live
independently and function safely in daily life. In other words, the most significant cognitive
disabilities impact students in and out of the classroom and across life domains, not just in
academic settings. The DLM Alternate Assessment System is designed for students with these
significant instruction and support needs.

The DLM Alternate Assessment System provides the opportunity for students with the most
significant cognitive disabilities to show what they know instead of documenting only what
they do not know. These are students for whom general education assessments, even with
accommodations, are not appropriate. These students learn academic content aligned to grade-
level content standards, but at reduced depth, breadth, and complexity. The content standards,
derived from the CCSS (often referred to in this manual as college and career readiness
standards), are called Essential Elements and are the learning targets for the DLM assessments
for grades 3-12 in ELA and mathematics.

While all states provide additional interpretation and guidance to their districts, three general
participation guidelines are considered for a student to be eligible for the DLM alternate
assessment.

1. The student has a significant cognitive disability, as evident from a review of the student
records that indicates a disability or multiple disabilities that significantly impact
intellectual functioning and adaptive behavior.

2. The student is primarily being instructed (or taught) using the DLM Essential Elements
as content standards, as evident by the goals and instruction listed in the IEP for this
student that are linked to the enrolled grade level DLM Essential Elements and
address knowledge and skills that are appropriate and challenging for this student.

3. The student requires extensive direct individualized instruction and substantial
supports to achieve measureable gains in the grade-and age-appropriate curriculum.
The student (a) requires extensive, repeated, individualized instruction and support that
is not of a temporary or transient nature and (b) uses substantially adapted materials
and individualized methods of accessing information in alternative ways to acquire,
maintain, generalize, demonstrate and transfer skills across multiple settings.

The DLM Alternate Assessment System eligibility criteria also include specific considerations
that are not acceptable for determining student participation in the alternate assessment:

e adisability category or label

e poor attendance or extended absences

¢ native language, social, cultural, or economic differences

e expected poor performance on the general education assessment
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e receipt of academic or other services

¢ educational environment or instructional setting

e percent of time receiving special education

e English Language Learner status

¢ low reading or achievement level

e anticipated disruptive behavior

e impact of student scores on accountability system

e administrator decision

e anticipated emotional duress

e need for accessibility supports (e.g., assistive technology) to participate in assessment

I.1.B. THEORY OF ACTION

The theory of action that guided the design of the DLM Alternate Assessment System was
formulated in 2011 and revised and finalized in December 2013. It expresses the belief that high
expectations for students with the most significant cognitive disabilities, combined with
appropriate educational supports and diagnostic tools for educators, results in improved
academic experiences and outcomes for students, educators, and parents/guardians.

The process of articulating the theory of action started with identifying critical problems that
characterize large-scale assessment of students with the most significant cognitive disabilities so
that the DLM Alternate Assessment System design could alleviate these problems. For example,
traditional assessment models treat knowledge as unidimensional and are independent of
teaching and learning, yet teaching and learning are multidimensional activities and are central
to strong educational systems. Also, traditional assessments focus on standardized methods
and do not allow various, non-linear approaches to demonstrating learning even though
students learn in various and non-linear ways. In addition, using assessments for accountability
pressures educators to use assessments as models for instruction with assessment preparation
replacing best-practice instruction. Furthermore, traditional assessment systems often
emphasize objectivity and reliability over fairness and validity. Finally, negative, unintended
consequences ratchet up stakes for students and must be addressed and eradicated.

The DLM theory of action expresses a commitment to provide students with the most
significant cognitive disabilities access to highly flexible cognitive and learning pathways and
an assessment system that is capable of validly and reliably evaluating their progress and
achievement. By using diagnostic information to inform instruction, educators will understand
how to build the depth and breadth of conceptual understanding and will think differently
about how to educate students in the context of DLM maps. Ultimately, educators,
parents/guardians, and others will hold higher expectations of students, and the educational
experiences and growth of students will continually improve.
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After identifying these overall guiding principles and anticipated outcomes, specific elements of
the DLM Alternate Assessment System theory of action were articulated to inform assessment
design and to highlight the associated validity arguments. The theory elements were organized
around four main topics: precursors to assessment development and implementation,
assessment features, score interpretation and use, and goals of the assessment system (see
Figure 2).
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DYNAMIC™

LEARNING MAPS

PRECURSORS

= Allernate content standards, the Essential
Elements, provide grade-level access to
CCSS and prepare students for college,
careers, and citizenship.

# The system used to deliver DLM assessments
is designed to maximize accessibility.

= The learning map includes pathways that
accurately describe the development of
knowledge and skills.

= Educators understand the personal needs
and preferences of their students and
correctly document the students’ needs
within the assessment system.

= Professional development strengthens
educator knowledge and skills for
instructing and assessing students with the
most significant cognitive disabilities.

= Teachers provide instruction aligned with
Essential Elements and at @ complexity
level that provides an appropriate level
of challenge.

= Parents and teachers have high
expectalions regarding what students
are able to achieve,

= Students know how fo interact with the
assessment system.

THEORY OF ACTION: Assessment Design

ASSESSMENT

= Testlets presemed to the student u|'\gn to
the Essential Elements and are free from
constructirrelevant variance.

= The assessments are designed to
allow students to demonstrate their
knowledge and skills in relation to
academic expectations.

= Testlets measure knowledge and skills at the

appropriate breadth, depth, and complexity.

# Teachers administer the assessments with
fidelity so that students can respond to the
items as intended.

SCORE INTERPRETATION AND USE

= Scores represent what students know
and can do.

= Achievement level descriptors provide useful
information about student achievement.

u |nferences regarding student achievement,
progress, and growth can be drawn at the
conceptual arec level,

= Assessment scores provide information that
can be used lo guide instructional decisions.

UNINTENDED CONSEQUENCES
Negative unintended consequences are minimized

. i

Validity Argument-YearEnd Model

GOALS

= Students with the most significant cognitive
disabilities are able to show what they
know and can do.

= Teachers make sound instructional
decisions based on data.

= Parents, teachers, and students have
high expectations for students’
academic achievement.

 Students achieve increasingly higher
academic expectations.

uThe trajectory of student growth in
academic knowledge and skills improves,
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Figure 2. Dynamic Learning Maps theory of action for the year-end model.
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I.1.C. KEY FEATURES

Consistent with the theory of action, key elements were identified to guide the design of the
DLM Alternate Assessment System. The list below mirrors the organization of this manual and
provides chapter references. Terms are defined in the glossary (Appendix A.1).

1. Fine-grained learning map models that guide instruction and assessment

Learning map models are a unique key feature of the DLM Alternate Assessment System
and drive the development of all other components. While the DLM maps specify targeted
assessment content, they also reflect a synthesis of research on the relationships and
learning pathways among different concepts, knowledge, and cognitive processes.
Therefore, DLM maps demonstrate multiple and alternate ways that students can acquire
the knowledge and skills necessary to reach targeted expectations, and they provide a
framework that supports inferences about student learning needs (Bechard, Hess, Camacho,
Russell, & Thomas, 2012). A fine-grained learning map model provides a great advantage in
measuring growth, especially growth within short periods of time or for students who learn
more slowly or idiosyncratically than the typical learner. The use of DLM maps helps to
realize a vision of a cohesive, comprehensive system of assessment. DLM map development
is described in Chapter IL

2. A subset of particularly important nodes that serve as grade-level content standards
and provide an organizational structure for educators

Crucial to the use of fine-grained learning map models for instruction and test development
is the selection of nodes that serve as learning targets accompanied by the selection of nodes
that build the knowledge, skills, and abilities required to achieve the content standard
expectations for each grade and content area. This neighborhood of nodes forms a local
learning progression toward a specific learning target. The development of EEs and the
selection of nodes for assessment are described in Chapter III.

3. Instructionally relevant testlets that model good instruction and reinforce learning

Instructionally relevant assessments consist of activities an educator would want to do for
purely instructional purposes, combined with the systematic gathering and analysis of data.
These assessments necessarily take different forms depending on the population of students
and the concepts being taught. The development of an instructionally relevant assessment
begins by creating items using principles of evidence-centered design and Universal Design
for Learning and linking related items together into meaningful groups, called testlets in
DLM. Item and testlet design are described in Chapter III.

4. Instructionally embedded assessments that reinforce the primacy of instruction

The DLM alternate assessment is designed as an adaptive, computer-delivered,
instructionally embedded assessment that is intended to be relaxed, constant, and integrated
with classroom instruction. It also includes an end-of-year assessment that, either separately
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or in combination with the instructionally embedded assessment, is used to meet the
requirements of accountability systems. Embedded assessments must be sensitive to the
access needs of the student and the curricular needs of the educator. The DLM assessments
provide flexibility in the selection and delivery of testlets so that educators can customize
the assessment experience for each student. Test administration is described in Chapter IV.

5. Accessibility by design and alternate testlets

Accessibility is a prerequisite to validity, the degree to which a test score interpretation is
justifiable for a particular purpose and supported by evidence and theory (American
Educational Research Association, American Psychological Association, & National Council
on Measurement in Education, 2014). Therefore, throughout all phases of development, the
DLM Alternate Assessment System was designed with accessibility in mind to support both
learning and assessment. Students must understand what is being asked in an item or task
and have the tools to respond in order to demonstrate what they know and can do
(Karvonen, Bechard, & Wells-Moreaux, 2015). The DLM alternate assessment provides
accessible content, accessible delivery via technology, and adaptive dynamic routing. Since
all students taking an alternate assessment based on alternate academic achievement
standards are students with the most significant disabilities, accessibility supports are
universally available. The emphasis is on selecting the appropriate accessibility features and
tools for each individual student. Accessibility considerations are described in Chapter II
(alternate pathways), Chapter III (testlet development), and Chapter IV (accessibility during
test administration).

6. Status and growth reporting that is readily actionable

Due to the unique characteristics of a map-based system, DLM requires new approaches to
psychometric analysis and modeling, with the goal of assuring accurate inferences about
student performance relative to the content as it is organized in the DLM map. Each EE has
related nodes at five associated levels of complexity, called linkage levels. Diagnostic
classification modeling is used to determine a student’s likelihood of mastering each linkage
level associated with each EE. A student’s overall performance level in the subject is
determined by aggregating linkage level mastery information across EEs. This scoring
model supports reports that can be immediately used to guide instruction and describe
levels of mastery. The DLM modeling approach is described in Chapter V and score report
design is described in Chapter VII.
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1.2. SYSTEM COMPONENTS

I1.2.A. LEARNING MAP MODELS

The DLM Alternate Assessment System is based on large, fine-grained learning map models.
These learning map models are highly connected representations of how academic skills are
acquired, as reflected in research literature. The DLM maps consist of nodes that represent
discrete knowledge, skills, and understandings in either ELA or mathematics, as well as
important foundational skills that support student learning of the targets associated with grade-
level content standards. Connections between nodes represent the development of skills and
understandings. With approximately 1,900 nodes in the ELA map, 2,400 nodes in the
mathematics map, and over 140 foundational nodes? that are associated with both content areas,
the maps go beyond traditional learning progressions to include multiple and alternate
pathways by which students may develop content knowledge.

Seen in its entirety, the DLM map is highly complex, as shown in, Figure 3 which displays a
large section of the mathematics map, with the nodes in red boxes and the connecting lines in
black.

Figure 3. Section of the mathematics map.

3 Foundational nodes represent basic skills that are required across content domains and are
important precursors to developing competency in learning targets associated with grade-level academic
standards.
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A closer look at smaller sections of the map reveals how the discrete nodes are described and
connected. Figure 4 provides an illustration of a small segment of the ELA map. DLM maps are
read from the top down, moving from the least to most complex concepts.

onganczer
associated
with a
compare/contrast

organizes
associated
weh a
problems olution

aet in
informational
text

ELA-§25 Can
demonsirate
sdvanced
informational
text
structure
FWATENESS

Figure 4. Sample excerpt from the DLM ELA map.

Given the large amount of information contained in the maps, an organizational structure was
designed to articulate where the content standards are located and their relationships to
important cognitive concepts. This organization of the academic content in the DLM Alternate
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Assessment System is illustrated conceptually in three layers (claims, conceptual areas, and
EEs), as shown in Figure 5. In brief, claims are broad statements about what the DLM
Consortium expects students to learn and be able to demonstrate within each content area.
Conceptual areas are comprised of clusters of connected concepts and skills and serve as
models of how students may acquire and organize their content knowledge. Essential Elements
are based on the general education grade-level content standards, but are at reduced depth,
breadth, and complexity. They link the general education content standards to grade-level
expectations that are at an appropriate level of rigor and challenge for students with the most
significant cognitive disabilities. This organization is discussed in more detail below.

Learning
\Y/ETe

Essential
Elements

Figure 5. Layers of content in the DLM Alternate Assessment System.

The EEs specify academic targets, while the DLM map clarifies how students can reach those
targets. For each EE, neighborhoods of nodes, called linkage levels, are identified as assessment
targets. Assessment items are based on nodes at the five linkage levels: Initial Precursor (IP),
Distal Precursor (DP), Proximal Precursor (PP), Target (T), and Successor (S).
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The overall structure of the DLM Alternate Assessment System had four key relationships
between system elements (see Figure 6):

1. College and career readiness standards and Essential Elements for each grade level
2. An Essential Element and its target-level node(s)

3. An Essential Element and its associated linkage levels

4. DLM map nodes within a linkage level and assessment items

Learning Map

Nodes in Linkage Items in Testlets for

Levels

Each Linkage Level

of | | ||

ol BB iH

College and Career

Ready Standards

Figure 6. Relationships in the DLM Alternate Assessment System.

Note: Linkage levels are Initial Precursor (IP), Distal Precursor (DP), Proximal Precursor (PP), Target
(T), and Successor (S).
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L1.2.B. CLAIMS AND CONCEPTUAL AREAS

Modern test development approaches, such as evidence-centered design (Mislevy, Steinberg, &
Almond, 1999), are founded on the idea that test design starts with specific claims about what
students know and are able to do and the evidence needed to support such claims. While
evidence-centered design is multifaceted, it starts with a set of claims regarding significant
knowledge in the domains of interest (e.g., mathematics and ELA) as well as an understanding
of how that knowledge is acquired.

Regions of the DLM maps that reflect single EEs can be displayed in mini-maps, which detail
the nodes that constitute the EE’s linkage levels. Larger sections of the map are too complex to
depict in a manageable map view or describe on a node-by-node basis. Instead, the larger
sections are described by the claims and conceptual areas they represent.

The DLM Alternate Assessment System divides both ELA and mathematics content into four
broad claims, which are subdivided into nine conceptual areas for each content area (Table 1
and Table 2). The claims and conceptual areas apply to all grades in the DLM Alternate
Assessment System. Claims are overt statements of what students are intended to learn as a
result of mastering skills within a broad section of the map. Conceptual areas are nested within
claims and are made up of multiple conceptually related content standards and nodes that
support and extend beyond those standards. This system of claims and conceptual areas
organizes the map, which is otherwise too complex to use effectively.

The claims that have been developed for the DLM Alternate Assessment System identify the
major domains of interest within ELA (Table 1) and mathematics (Table 2) for students with the
most significant cognitive disabilities. As broad statements about expected student learning,
claims focus the scope of the assessment. Because the DLM map identifies possible paths by
which students may acquire academic skills, the claims also help organize the structures of
related knowledge, skills and abilities represented in the DLM maps for this population of
students. Thus, the claims serve as a foundation for evaluating the validity of inferences made
from test scores.

Conceptual areas further define the knowledge and skills required to meet the broader claims.
Each claim includes two or three conceptual areas. Conceptual areas are regions of the DLM
map organized around common cognitive processes and content.
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Claim Conceptual Area
Students can comprehend text in 1.1 Determine critical elements of text.
increasingly complex ways. .
&Y P y 1.2 Construct understandings of text.
1.3 Integrate ideas and information from text.
Students can produce writing for a 2.1 Use writing to communicate.
range of purposes and audiences.
2.2 Integrate ideas and information in writing.
Students can communicate for a range 3.1 Use language to communicate with others.
of purposes and audiences. - - — -
3.2 Clarify and contribute in discussion.
Students can investigate topics and 4.1 Use sources and information.
present information.
42 Collaborate and present ideas.

Chapter I: Introduction
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Table 2. Mathematics Claims and Conceptual Areas

Claim

Students demonstrate increasingly
complex understanding of number
sense.

Students demonstrate increasingly
complex spatial reasoning and
understanding of geometric
principles.

Students demonstrate increasingly
complex understanding of
measurement, data, and analytic
procedures.

Students solve increasingly complex
mathematical problems, making
productive use of algebra and
functions.
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1.3

2.1

2.2

3.1
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Conceptual Area

Understand number structures (counting, place
value, fractions, etc.).

Compare, compose, and decompose numbers and
sets.

Calculate accurately and efficiently using simple
arithmetic operations.

Understand and use geometric properties of two-
and three-dimensional shapes.

Solve problems involving area, perimeter, and
volume.

Understand and use measurement principles and
units of measure.

Represent and interpret data displays.

Use operations and models to solve problems.

Understand patterns and functional thinking.
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Figure 7 provides an example of a conceptual area.

Figure 7. Section of the DLM ELA map for the conceptual area CA 1.2: Construct understandings of
text. The red circles mark nodes aligned to EEs.

The DLM claims and conceptual areas provide a framework for organizing nodes on the DLM
maps and, accordingly, the EEs.

L1.2.C. ESSENTIAL ELEMENTS

The Dynamic Learning Maps EEs are specific statements of knowledge and skills. The purpose
of the EEs is to build a bridge from grade-level college and career readiness content standards
to academic expectations for students with the most significant cognitive disabilities for both
instruction and assessment. In other words, EEs are the alternate content standards of the
college and career readiness content standards used in general education assessments. The
DLM EEs within a particular claim or conceptual area link to one another, and the DLM map
reflects the paths a student may take to acquire the knowledge and skills within a claim or
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conceptual area. An EE is located within a conceptual area based on the cognitive processes and
skills required to meet the learning target described by the EE.

The progression of content and skills across years of instruction reflects the changing priorities
for instruction and learning as students move from grade to grade. The differences between EEs
at different grade levels are subtler than what is typically seen in content standards for general
education; the grade-to-grade differences in the EEs may consist of added skills that are not of
obvious increasing rigor compared to the grade-to-grade differences found in the general
education college and career readiness standards. However, to the degree possible, the skills
represented by the EEs increase in complexity across the grades, with clear links to the shifting
emphases at each grade level in the general education college and career readiness standards.

The EEs specify academic targets, while the DLM map clarifies how students can reach those
targets. The DLM assessments are aligned to grade-level content standards at reduced depth,
breadth, and complexity in order to be appropriate for the student population. For each EE,
small collections of nodes are identified earlier in the map that represent critical junctures on
the path toward the standard. Nodes are also identified past the standard, in order to give
students an opportunity to grow toward the grade-level targets for students without significant
cognitive disabilities.

The small collections of related nodes are called linkage levels. The Target linkage level reflects
the grade-level expectation in the EE. There are three linkage levels below the Target (Initial
Precursor, Distal Precursor, and Proximal Precursor) and one linkage level beyond the Target
(Successor). Table 3 and Table 4 show examples of related system elements in ELA and
mathematics. Both tables provide specific examples of the layers illustrated in Figure 5 with the
addition of linkage levels and DLM map nodes. Elements are shown on the left, from broadest
to most specific, and descriptions are provided on the right.
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Table 3. Assessment System Elements with Examples for ELA

Element Description
ELA Claim 1 (C1) Student can comprehend text in increasingly complex
ways.
ELA Conceptual Area 1 (C1.1) Determine critical elements of text.
Essential Element RL.3.1 Can produce responses to questions seeking information

on specific characters and what each of them did in a
narrative by providing details on them.

Target Linkage Level Answer who and what questions to demonstrate
understanding of details in a text.

DLM Map Node ELA-1678: Can answer who and what questions about
details in a narrative.

Table 4. Assessment System Elements with Examples for Mathematics

Element Description

Math Claim 1 (C1) Students demonstrate increasingly complex
understanding of number sense.

Math Conceptual Area 3 (C1.3) Calculate accurately and efficiently using simple
arithmetic operations.

Essential Element 6.NS.2 Apply the concept of fair share and equal shares to divide.

Target Linkage Level Demonstrate the concept of division.

DLM Map Nodes M-549: Divide by 1.

M-550: Divide by 2.
M-551: Divide by 3.
M-552: Divide by 4.
M-553: Divide by 5.
M-558: Divide by 10.

While Table 3 and Table 4 show only the target linkage level for the example EE, the other
linkage levels are also included in the overall structure of the system design, with different
nodes assigned to each linkage level. Nodes in these five linkage levels are the basis for
developing assessment items as shown above in Figure 6. Additionally, the nodes and their
relationships are described in mini-maps that item writers use during test development.
Examples of nodes associated with each linkage level are provided in Chapter III.

Chapter I: Introduction Page 19



THECENTERFOR
EDUCATIONAL TESTING 2014-2015 Technical Manual

& EVALUATION . )
Dynamic Learning Maps

The University of Kansas
Y Alternate Assessment System: Year-end Model

L1.2.D. ASSESSMENTS

The DLM assessments are delivered as a series of testlets, each of which contains an unscored
engagement activity and three to eight items. Assessment items are written to align to nodes at
one of the five linkage levels and are clustered into testlets (see Figure 8). Therefore, each
linkage level is specifically assessed. Students are placed in the assessment at the appropriate
linkage level based on information collected about their expressive communication and
academic skills. Suggestions for the next appropriate testlet are provided by the system, based
on the student’s performance.

Connectthe map------------------mom to the items developed

Precursor y
Precursor
Precursor

Figure 8. Relationship between DLM map nodes in five linkage levels and items in testlets. Small black
boxes represent nodes in the DLM map. Blue and orange boxes represent collections of nodes in linkage
levels. The orange box denotes the Target linkage level for the EE. There may be more than one node at
any linkage level.

Linkage Levels

Assessment blueprints consist of EEs prioritized for assessment by the DLM Consortium. To
achieve blueprint coverage, each student is administered a series of testlets. Each testlet is
delivered through an online platform, the Kansas Interactive Testing Engine (KITE). Student
results are based on evidence of mastery of the linkage levels for every assessed EE.
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There are two assessment models for the DLM alternate assessment. Each state chooses its
model.

¢ Integrated model. In the first of two general testing windows, instructionally embedded
assessments occur throughout the fall, winter, and early spring. Educators have some
choice of which EEs to assess, within constraints. For each EE, the system recommends a
linkage level for assessment and the educator may accept the recommendation or choose
another linkage level. During the second testing window in the spring, all students are
re-assessed on several EEs on which they were taught and assessed earlier in the year.
During the spring window the system assigns the linkage level based on student
performance on previous testlets; the linkage level for each EE may be the same as or
different from what was assessed during the instructionally embedded window. At the
end of the year, scores used for summative purposes are based on mastery estimates for
linkage levels for each EE (including performance on all instructionally embedded and
spring testlets). The pools of operational assessments for the instructionally embedded
and spring windows are separate.

¢ Year-end model. In a single operational testing window in the spring, all students take
testlets that cover the whole blueprint. Each student is assessed at one linkage level per
EE. The linkage level for each testlet varies based on student performance on the
previous testlet. The assessment results reflect the student’s performance and are used
for accountability purposes each school year. The instructionally embedded assessments
are available during the school year but are optional and do not count toward
summative results. In two states, the high school blueprints are based on End-of-
Instruction courses rather than specific grades.

[.3. TECHNICAL MANUAL OVERVIEW

This manual provides evidence to support the DLM Consortium’s assertion of technical quality
and the validity of assessment claims.

Chapter I provides the theoretical underpinnings of the DLM Alternate Assessment System,
including the background, purpose, rationale, target student population, problems addressed,
and design. The chapter describes how assessment claims and conceptual areas were identified
in the DLM map and how EEs, linked to the conceptual areas, were used to build bridges from
grade-level college and career readiness content standards to academic expectations for
students with the most significant cognitive disabilities.
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Chapter II describes the process by which the DLM maps were developed. Extensive, detailed
work was necessary to create the DLM maps in light of the CCSS and the needs of the student
population. Based on in-depth literature reviews and research as well as extensive input from
experts and practitioners, the DLM maps are the conceptual and content basis for the DLM
Alternate Assessment System.

Chapter III outlines procedural evidence related to test content and response process
propositions*. It relates how evidence-centered design was used to develop testlets —the basic
unit of test delivery for the DLM alternate assessment. Further, the chapter describes how the
DLM map nodes and EEs were used to develop concept maps to specify item and testlet
development. Using principles of Universal Design, the entire development process accounted
for the student population’s characteristics, including accessibility and bias considerations.
Chapter III includes summaries of external reviews for content, bias, and accessibility. The final
portion of the chapter describes the pilot and field tests.

Chapter IV provides an overview of the fundamental design elements that characterize test
administration and how each element supports the DLM theory of action. The chapter relates
how students are assigned their first testlet using the First Contact survey results and describes
the assessment delivery modes (computer delivery and teacher delivery) and assessment
windows (instructionally embedded and spring). The following sections briefly describe test
administration protocols, accessibility tools and features, test security, and system usability.

Chapter V demonstrates how the DLM project draws upon a well-established research base in
cognition and learning theory and uses operational psychometric methods that are relatively
uncommon in large-scale assessments to provide feedback about student progress and learning
acquisition. This chapter describes the psychometric model that underlies the DLM project and
describes the process used to estimate item and student parameters from student test data.

Chapter VI describes the methods, preparations, procedures, and results of the standard setting
meeting and the follow-up evaluation of the impact data and cut points based on the 2014-2015
operational assessment administration. This chapter also describes the process of developing
grade- and subject-specific performance level descriptors in ELA and mathematics.

Chapter VII reports the 2014-2015 operational results, including student participation data. The
chapter details the percent of students at each performance level (impact); subgroup
performance by gender, race, ethnicity, and English language learner status; and the percent of
students who showed mastery at each linkage level. Finally, the chapter provides descriptions
of all types of score reports, data files, and interpretive guidance.

Chapter VIII focuses on reliability evidence, including a description of the methods used to
evaluate assessment reliability and a summary of results by the linkage level, EE, and subject
(overall performance).

4 The term “proposition” is used here to mean a claim within the overall validity argument. The
term “claim” is reserved in this technical manual for use specific to content claims (see Chapter III).

Chapter I: Introduction Page 22



2014-2015 Technical Manual
Dynamic Learning Maps

The University of Kansas
Alternate Assessment System: Year-end Model

Chapter IX describes additional validation evidence not covered in previous chapters. It looks
back at the intended score uses and interpretations as stated in the theory of action, and it
details the evaluation of test content through review and alignment study results. The chapter
relates how response processes were evaluated through cognitive lab results and review of test
score integrity and how the internal structure of the assessment was evaluated through
dimensionality and differential item functioning studies as well as a review of the DLM map
and external alignment studies. Finally, the chapter discusses the consequences of assessment in
terms of intended and potentially unintended consequences.

Chapter X describes the training and professional development that was offered across the
DLM Consortium, including the 20142015 training for state and local education agency staff,
the required test administrator training, and the professional development available to support
instruction. Participation rates and evaluation results from 2014-2015 instructional professional
development are included.

Chapter XI synthesizes the evidence provided in the previous chapters. It evaluates how the
evidence supports the intended interpretations and uses of results from the 2014-2015 DLM
assessments.

Chapter I: Introduction Page 23



2014-2015 Technical Manual
Dynamic Learning Maps

The University of Kansas
Alternate Assessment System: Year-end Model

II. MAP DEVELOPMENT

Chapter I provided an introductory description and illustration of the DLM maps?® in light of
the Dynamic Learning Maps Alternate Assessment System purpose and program goals. In
Chapter II, the development process for the DLM maps is described. Extensive, detailed work
was necessary to establish and flesh out the DLM maps in light of the Common Core State
Standards (CCSS) and the needs of the student population. Guided by in-depth reviews of
literature and research, as well as extensive input from experts and practitioners, the DLM
maps are the conceptual and content basis for the DLM® Alternate Assessment System.

I1.1. DESIGN OF THE DYNAMIC LEARNING MAPS ASSESSMENT SYSTEM

Learning map models are a type of cognitive model composed of multiple interconnected
learning targets and other critical knowledge and skills. The development of the DLM
assessment system’s learning map models began with a review of the existing literature on
learning progressions, a widely accepted and similar approach to assessing student growth
(Daro, Mosher, & Corcoran, 2011; Heritage, 2008). Learning progressions identify an academic
target and the sequenced building blocks that precede the mastery of this skill (Popham, 2011).
Progressions have been used most widely in formative assessment, assisting educators in
understanding the gap between current performance and a grade-level standard. However,
because learning progressions might only depict a single, linear pathway toward the academic
target, they often represent only the most commonly used route that an average student
follows.

Despite their utility for typical learners, linear learning progressions have had limited relevance
to students with the most significant cognitive disabilities (Kearns, Towles-Reeves, Kleinert,
Kleinert, & Thomas, 2011). Because learning progressions have been developed for the general
education population and frequently contain only a single, linear pathway toward an academic
target, they are unable to represent significant variations in learning (e.g., acquiring writing
skills with limited mobility or learning to read with hearing impairments). Students with the
most significant cognitive disabilities have sensory differences that require pathways
circumventing the potentially problematic skills located in learning progressions. To overcome
this issue, the DLM project expanded upon existing notions of learning progressions by
including additional building blocks on the way to learning targets and by showing the
hypothesized connections and interactions between different learning targets. These changes to
the typical learning progression formed a learning map model, which is a web-like network of
connected learning targets (Bechard, Hess, Camacho, Russell, & Thomas, 2012). To complement
the progression of grade-level learning targets, the DLM maps also depict the skills and
knowledge acquired between birth and school entry, which provides the foundation for their
development. Additionally, the DLM maps provide access to multiple and alternate routes to

5 In this chapter “learning map models” and “DLM maps” refer to the specific learning map
models developed to support the DLM assessment system.
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achieving the learning targets, making it more inclusive for learners with various disabilities
(Erickson & Karvonen, 2014).

In summary, designing the DLM maps was an attempt to overcome some potential weaknesses
of simple, linear learning progressions by combining multiple learning progressions that cover
related topics together in a single representation. Thus, the DLM maps consist of numerous
connections between the multiple learning progressions that cover the development of the
cognitive and content-area skills from birth to high-school graduation. The numerous
connections between the multiple learning progressions provide pathways for all students to
acquire skills that are critical for mastering grade-level learning targets. The current versions of
the DLM maps contain hypothesized representations of potential learning pathways described
in research literature and were designed to be as inclusive as possible for students with the
most significant cognitive disabilities. Assessments created using DLM maps will provide
frequent opportunities for revising and improving this representation as student responses are
collected and a better understanding of student learning is achieved.

I1.1.A. DEVELOPMENT PROCESS

The foremost goal of using the DLM maps is to support the process of making inferences about
student mastery in the context of a large-scale assessment. As a result, choosing an analysis
method was central to early decisions about the structural design of the maps. Bayesian
Network analysis is a type of probabilistic model used to make inferences where interconnected
factors are present (Pearl, 1988; Koller & Friedman, 2009). In particular, a Bayes Net allows for
explicit description of the relationships between connected skills, to facilitate in making
inferences of skill proficiencies from indirect data (e.g., inferring the mastery of precursor nodes
when a subsequent node has already been mastered), and to allow for efficient storage and
computation regardless of the size of the learning map model.

Like Bayesian Networks, DLM maps consist of two basic elements: nodes and connections. The
nodes are essential, unique, observable, and testable knowledge and skills®. There are two basic
types of nodes: those that represent learning targets and nodes that represent the significant
knowledge and skills supporting the development of the learning targets. The second element,
connections (called “edges” in Bayesian Network analysis), forms the relationship between
nodes.

The DLM Consortium developed maps in English language arts (ELA) and mathematics, both
of which begin with a common set of basic skills called foundational nodes. To create these
interconnected maps, the DLM Consortium followed a four-step process.

1. Identification and Representation of Learning Targets
2. Identification and Representation of Additional Supporting Skills
3. Linking the DLM Maps to the Essential Elements

¢ For analysis purposes, nodes are latent, dichotomous variables. See Chapter V for additional
information.
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4. Development of Connections between Nodes and Building Alternate Pathways

Once developed, the first evaluation of the DLM maps consisted of educator and expert review
of map sections. Empirical analyses of the structure of the DLM maps as data becomes available
is also planned.

IL.1.A.i. Learning Targets: CCSS and Essential Elements

The first step was to identify learning targets, which provide a basic frame for the DLM maps.
Because the DLM assessment measures student achievement of Essential Elements aligned to
college and career-readiness content standards, the Common Core State Standards (CCSS)
documents served as a starting place for node development.” Specifically, grade-level CCSS
standards became individual nodes within the DLM maps. When a standard contained multiple
skills unsuitable to be combined into a single node, the incompatible skills were represented as
distinct nodes in the DLM maps.

Once the nodes representing the learning targets had been created, they were arranged in the
DLM maps according to grade-level(s). From this frame, the supporting knowledge and skill
nodes were identified to fill in the gaps between the learning target nodes. This process is
further described in the next section.

Because the primary goal of the DLM Consortium is to assess what students with the most
significant cognitive disabilities know and can do, alternate grade-level expectations called
Essential Elements (EEs) were created to reflect more accurately the knowledge, skills, and
understandings that are appropriately challenging grade-level targets for students with the
most significant cognitive disabilities. Within each content area and strand/cluster, the EEs were
derived from the CCSSs to represent similar skill development sequences as the CCSSs.

EEs were first written based on the CCSS, independent of the map development process in 2012.
(See chapter III for a description of EE development.) At the same time that the EEs were being
developed, DLM was actively engaged in building the maps in mathematics and ELA. Because
the development of the EEs and the maps happened simultaneously, alignment between the
EEs and the maps was not possible until the fall of 2012. The process of evaluating the
alignment between the EEs and the maps involved reconciling the content of the EEs to the
content represented in the nodes and connections of the maps in ELA and mathematics. This
process resulted in a revision to the EEs in 2013 and significant revisions to the DLM maps to
insure that the nodes and connections represented a solid framework from which assessments
could be developed. Depending on the complexity of the EE, one or more nodes in the DLM
map were aligned to the EE. If no existing node(s) corresponded to the content of the EE, nodes
were created and placed in the map models at appropriate locations according to their content.
New nodes were placed by analyzing the existing map structure to identify precursor and

7 The CCSS were initially used in early map development. The Essential Elements were later
integrated into the map as an additional set of targets (largely preceding the CCSS targets).
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successor skills to the new node. Once identified, content teams proposed placements of new
nodes and connections based on literature reviews and expert judgment.

II.1.A.ii. Supporting Knowledge and Skills

After identifying the learning targets, an extensive literature review was conducted to create
nodes reflecting the knowledge and skills surrounding the development of these targets. Given
that the CCSS for kindergarten begins at a relatively complex cognitive and language level, the
content teams employed bottom-up methods in the literature search, looking initially for
research concerning early cognitive development (e.g., can attend to object characteristics due to
language cues) and then building toward the more advanced grade-level learning targets (e.g.,
can answer wh- questions about details in a narrative). Wherever possible, the content teams
used empirical research to drive the development of nodes.

As an example, Table 5 depicts the procedure used by the ELA content team to create the
supporting nodes of academic targets. After reviewing the CCSS in a domain area, the team
conducted a literature review of articles, books, and book chapters summarizing the
developmental research in that domain area. This literature review was the primary source of
the supporting skills and knowledge depicted in the learning map models.

Table 5. Node creation procedures using a literature review as source material

Standard Identified Identified | Key Article Nodes
Handbook/ Author
Chapter Book
Writing Anchor | MacArthur, C. A, V. W. Berninger, V. F-133 Can
Standards Graham, S., & Berninger W. produce
(CCSS.ELA- Fitzgerald, J. Devel ¢ undifferentiate
Literacy.CCRAW.  (Eds.). (2008). eVE OPMEN" | 4 scribbles;
of language by
4-6 I—{a'ndbook of hand and its F-132 Can
Production and wruimg research. connections | produce linear
distribution of Guilford Press. with language @ scribbles; Can
writing* by ear, mouth, produce
and eye." scribbles left-
Topics in to-right, top-to-
Language bottom
Disorders 20.4

(2000): 65-84.
Note: *This example considers the precursor nodes to production of writing.

In addition to empirical literature, common instructional practices and other curricular
information were used to represent skill development in the gaps between the learning target
nodes. Despite the DLM project’s focus on students with the most significant cognitive
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disabilities, the empirical literature on the acquisition of academic skills used in developing the
DLM maps in ELA and mathematics was based largely on typical learners.® As a result, the
content teams focused on first building a “super highway” to represent typical development
with multiple pathways to learning targets. The map was then adapted by adding alternate
routes for student populations requiring additional or different cognitive skills (see Alternate
Pathways heading below).

II.1.A.ii.a Critical Sources

Book chapters and research syntheses broadly surveying the literature in a given domain were
most useful to content teams in developing the DLM maps. The standards themselves provided
the parameters to guide the literature search. Development began with teams identifying key
terms within the standards and locating relevant research handbooks or edited chapter books.
These broad literature reviews were the greatest utility because they often synthesized research
findings into a developmental learning trajectory of the skills pertinent to the domain (see
Clements & Sarama, 2009, for mathematics, and Nippold, 2007, for language development).
Additionally, map development teams in mathematics and ELA identified individual studies
that were considered seminal to a particular domain, which could be used when building nodes
for a specific section of that content area. If a particular researcher’s empirical work was sought
out, teams looked for articles summarizing a series of findings into a developmental sequence
(often using “acquisition” as a search term). Teams also identified articles reporting the findings
of longitudinal and cross-sectional samples that provide insight into developmental acquisition
of skills. When these sources were unavailable or did not cover the entire area of the given
domain, the content teams synthesized the findings from multiple empirical studies to generate
appropriate knowledge and skill nodes.

I1.1.A.ii.b Nodes Reflect the Products of Learning and Cognitive Growth

As previously stated, to be included in the DLM maps, a node must represent essential, unique,
observable, and testable aspects of knowledge and skill. Furthermore, the knowledge and skills
surrounding and supporting the learning targets in the DLM maps may vary significantly in
kind, especially since the DLM maps represent skills and knowledge developed and acquired
between birth and school entry. For the supporting knowledge and skills developing between
birth and school entry, the individual nodes reflect the learning and cognitive growth that
occurs during this period by representing how the skills become increasingly more complex.
For example, early skills, such as seeking the attention of others, provides the basis for more
complex skills, such as using words to request, comment, and command.

The supporting knowledge and skills that develop after school entry provide the individual
stepping stones between academic targets. Because academic targets represent benchmarks
students achieve across grades, additional critical skills not mentioned in the CCSS are required

8 Systematic literature reviews revealed a dearth of research related to academic skill
development among students with the most significant cognitive disabilities.
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to help the students achieve these targets. The aforementioned supporting knowledge and skills
constitutes these critical skills. Along with the academic targets, these intermediary skills reflect
and result from increased cognitive resources (e.g., increases in working memory allow children
to produce longer and more complex sentences) and/or instruction (e.g., students learn basic
abstract symbols following exposure and explicit instruction). Regardless of the source, these
shifts in thinking and skills form the framework of nodes surrounding grade-level targets.

I1.1.A.ii.c Foundation Nodes

Even in the early grades, learning targets associated with grade-level standards require the
application of basic skills. These basic skills are required across content domains and include
such things as attention, self-regulation, and language, as well as cognitive skills such as
categorization. The nodes representing these basic skills form the base of the DLM map and are
called foundational nodes. Some students with the most significant cognitive disabilities must
be taught learning targets associated with foundational nodes in order to work toward learning
targets associated with grade-level standards (Kleinert, Browder, & Towles-Reeves, 2009).

I1.1.A.ii.d Node Development Criteria

The nodes representing the learning targets, and the knowledge and skills supporting them,
had to meet certain requirements to be included in the DLM map. The first requirement
determined whether the new node was essential for progressing to later learning targets. Only
those nodes that contribute to the development of a learning target were entered into the DLM
maps. The decisions for node entry based on this requirement were the result of expert
judgment based on the research synthesis conducted by project staff. Nodes could be essential
for progressing to single or multiple learning targets. The next requirement focused on whether
the new node was a component of a learning target or was the learning target itself. As
mentioned previously, nodes that were themselves the learning targets were automatically
included in the DLM maps. More complex learning targets containing multiple skills were
broken down into their component parts, and each part was aligned to one or more nodes. For
example, the following fifth-grade ELA learning target includes multiple skills: “Determine a
theme of a story, drama, or poem from details in the text, including how characters in a story or
drama respond to challenges or how the speaker in a poem reflects upon a topic; summarize the
text.” Individual elements of the learning targets, “Determine the theme of a story, drama, or
poem” and “Can summarize a narrative,” are separate nodes since the identification of theme
and the ability to summarize a text are distinct cognitive skills. In contrast, if a potential new
node was a component of the learning target, it was only added to a section of DLM map as a
new, separate node if it was not a restatement of the existing node. In other cases, nodes were
edited to combine multiple applications of a skill seen in different learning targets. In an
example of a combination, the nodes, “Can determine the meaning of words alluding to other
narratives” and “Can determine the meaning of phrases alluding to other narratives,” were
combined into a single DLM map node, since the cognitive skill (determining meaning in
allusion) is essentially the same but is used in different contexts (i.e., single words or phrases).
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The third requirement was that the new node could be assessed. To be included in the DLM
maps, the new node had to be assessable, because all nodes needed to be observed and
measured to provide information on a student’s ability level. Lastly, the new node had to be
distinct by providing information that extends the skill(s) acquired in the preceding node(s) but
is less complex than the skill(s) acquired in the succeeding node(s). For example, consider this
sequence:

Recognize parts of a whole or given unit = Recognize fraction = Recognize denominator

If the new node was not distinct from the preceding or succeeding node(s), it was combined
with a node already in the map. In summary, the DLM maps contain only nodes meeting the
requirements described, and each node contains important skills and knowledge toward the
development of the learning targets.

IL.1.A.iii. Development of Connections Between Nodes

After the learning target and supporting (foundational and grade-level) nodes were identified,
they were arranged and connected according to their developmental acquisition, based on the
empirical literature or in order of common instructional or curricular practices. An individual
connection forms a relationship between two nodes—the origin node and the destination node.
Origin nodes precede, and are hypothesized to develop before, the acquisition of the destination
nodes. Once the most common pathways in a given domain were created and identified,
connections between the nodes in different domains were created when appropriate, giving the
DLM maps their interconnectedness between all domain areas.

As an example, a small section of the map is provided in Figure 9 and Figure 10. This section of
the DLM map covers the node for asking and answering questions when reading a narrative
text. Figure 9 illustrates the structure of the map, including multiple pathways, while Figure 10
displays the nodes used for assessment. Both figures highlight a specific pathway to
demonstrate the interconnected nature of the DLM maps. The pathway depicts how a student
would progress from being able to pay attention to object characteristics as a result of language
cues to being able to answer wh- questions concerning the details provided in the narrative.
Items used in the DLM assessment system have been created to measure some of the nodes in
this pathway, and these nodes have been color-coded to identify their location within the DLM
map section. The colored nodes in both figures represent linkage nodes, which are nodes that
have been identified as making a significant contribution to the development of the learning
target by the DLM map developers and content experts. These nodes typically precede or
directly follow the development of the target node, but they are not the only nodes contributing
to the learning target, nor do they prescribe the only route that can be taken toward acquiring it.
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Figure 9. A small section of DLM map that represents skills related to question development, ranging
from initially paying attention to other people and objects to answering questions about a narrative. The
color-coded nodes in the map section represent a pathway of tested nodes covering a third grade Reading
Literature Essential Element focused on answering questions in narratives.

Chapter II - Map Development Page 31



THE CENTER FOR
EDUCATIONAL TESTING 2014-2015 Technical Manual

& EVALUATION . .
— Dynamic Learning Maps
The University of Kansas
Alternate Assessment System: Year-end Model

F-142
Can pay attention to object
characteristics due to language cues

)

F-153
Can demonstrate understanding of object
words during familiar routines

\/

F-143
Can demonstrate understanding of object
names.

\/

F-121
Can identify familiar people, objects,
places, and events

ELA-1382
Can name objects in pictures/tactile
graphics or name objects used
to represent book pictures during
a shared reading activity

|

ELA-1214
Can identify concrete details in
a familiar story (characters, objects)

\A

ELA-1204
Can answer who and what
questions about details in a
familiar narrative

v/

ELA-1678
Can answer who and what
questions about details in a
narrative

2

ELA-T86
Can answer wh questions about
details in a narrative

Figure 10. The pathway of nodes covering a third grade Reading Literature Essential Element focused on
answering questions in narratives as represented in the DLM map section in Figure 11. The colored
nodes represent the different levels at which students are tested for this EE. The learning target for this
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EE is represented as the penultimate (purple) node. Additional information about assessment design is
provided in Chapter II1.

II.1.A.iv. Alternate Pathways

Creating learning targets for students with the most significant cognitive disabilities does not
sufficiently provide all students access to the content. Some students with the most significant
cognitive disabilities exhibit other disabilities that make it difficult for them to provide evidence
of mastery for some nodes in the DLM maps. A critical step in making the DLM maps accessible
to all students included the creation of alternate paths. An alternate path contains nodes and
connections that are overtly modeled to account for a specific set of skills that students with
learning differences must acquire en route to a learning target.

The DLM project staff, in partnership with the Center for Literacy and Disability Studies at the
University of North Carolina (UNC), enhanced the maps for students with the most significant
cognitive disabilities. The UNC team reviewed each node and considered whether the node was
accessible to individuals with differences across four primary areas: vision, hearing, mobility,
and communication (e.g., students with autism). Nodes that were flagged during this process
were deemed to be probably inaccessible even when potential accommodations were
considered. As an example, many of the early writing nodes involve skills like scribbling before
students eventually are able to produce letters and numerals. For individuals with mobility
differences, the writing acquisition process will involve learning to use assistive technology to
select letters and numbers. In this example an accommodation allowing the student to select
scribbles would be inappropriate. As a result, the early writing nodes related to scribbling were
flagged as inaccessible since the cognitive process of learning to write involves some
fundamental differences for student using assistive technology to communicate. These flagged
nodes were often clustered together and represented regions within the map that posed
challenges for learners with specific types of disabilities.

As an example, in Figure 11, students with mobility impairments would not learn to write
through the set of nodes identified for mobility-typical learners (e.g., drawing scribbles,
diagonal lines, circles) as depicted by the green nodes. Rather, learners would need to learn to
select letters using an alternate system (e.g., assistive technology) as depicted by the orange
nodes. This set of nodes represents the cognitive steps involved with learning to use alternative
writing methods and are not necessary for students without mobility impairments. These nodes
and connections are referred to as alternate paths. Most alternate paths occur early in the DLM
maps and, once acquired, allow the student to achieve academic targets if provided appropriate
access via assessments and instruction based on principles of universal design.
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Figure 11. An alternative path around writing for students with a mobility impairment. The green nodes
indicate the writing development for mobility-typical students, while the orange nodes suggest an
alternate path students with mobility impairments can follow in writing development using assistive

technology.
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I1.1.B. EDUCATOR AND EXPERT REVIEWS

By 2014 the DLM maps underwent three major external reviews by educators: K-5, 6-12, and
special education. The purpose of the first two reviews was to leverage the expertise of general
educators, identified by State Education Agency (SEA) personnel from the states included in the
DLM Consortium, to examine both nodes and connections by grade level. For each node, the
team was to consider: (a) the appropriateness of cognitive complexity, (b) the relationship to the
CCSS, and (c) the properties of the node (e.g., grain size and redundancy). Teams then reviewed
individual origin-to-destination connections for appropriateness (e.g., is the connection from
skill A to skill B logical?). If the educators found a node or connection they disagreed with,
found illogical, or contained a gap, they stated the reasons for their disagreement and
attempted to provide evidence for their reasons. When possible, the educators provided
potential solutions for the problematic node or connection by suggesting how the node could be
fixed or what node (new or old) should come in between the connected nodes. As they were
reviewing the DLM maps, the educators were reminded that they were to focus on only the
typical progression of the average student in acquiring the grade-level learning targets.
Following the K-5 and 6-12 reviews, a round of internal edits were conducted to incorporate the
educator feedback.

Similar to the K-5 and 6-12 reviews, a review of specific map sections was also conducted by
special educators and related service providers to make the content of the map accessible to
students with the most significant cognitive disabilities. Participants were experts across a range
of disabilities identified by their SEA. Prior to the special educator review, collaborators from
the University of North Carolina at Chapel Hill who had deep expertise in education for
students with the most significant cognitive disabilities identified multiple areas in the DLM
maps in which students with specific types of disabilities (e.g., vision, hearing, mobility, and
communication) might have difficulty performing. To gather feedback on these potential
problems, reviewers were asked to evaluate these flagged areas, and based on their expert
judgment, make recommendations for pathways that would be more accessible. In some cases,
universal design (UD) principles could be implemented to make the node content accessible by
changing how the skill would be assessed (i.e., allowing for multiple ways to demonstrate
skills). The application of these principles ensured that nodes (where possible) represented
skills and understandings that were not dependent on information exclusively available
through one sense. These decisions were largely guided by UD principles of flexibility of use
and equitability of use. In other cases, it was clear that some students needed to acquire
cognitive skills different than the general education population in order to achieve a learning
target (see the writing example provided above). If alternate nodes were required, participants
attempted to identify an alternate path around the problematic node(s) by describing the
specific instructional method or the cognitive skills required to circumvent the node(s) and
achieve the learning target. In summary, the educators in the special education review proposed
edits to increase the accessibility of the content of existing nodes and connections to this student
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population and created alternate paths with new nodes and connections appropriate to meet the
students’ needs.

I1.1.C. EMPIRICAL ANALYSIS OF THE DLM MAPS

Once the diagnostic classification models (DCM; see Chapter V) are refined and there is
sufficient information to support empirical analysis of the DLM maps, several aspects of the
structure of the DLM maps will be evaluated, such as

e quality of model fit;

e the uniqueness of the hypothesized nodes (i.e., are nodes distinguishable from one
another); and

e directionality of relationships among nodes (i.e., does mastery of nodes go in the
anticipated order or are there reversals, where a student has mastered a later node
without mastering an earlier node).

As DCM results become available, the DLM staff will use a systematic approach to evaluate
findings in regard to the structure of the DLM maps. The content development teams will
review the DCM results and compare them to the DLM maps’ structure. Based on the criteria
listed above, the DLM staff will identify any potential areas that require editing and will consult
the relevant research on ELA and mathematics skill acquisition/development to compare with
both the DCM results and the structure of the DLM maps. Findings will be discussed with the
state partners and the DLM Technical Advisory Committee. After that, DLM staff may refine
any parts of the DLM maps to account for the DCM results. Empirical analyses and the DLM
maps refinement are expected to continue to be a part of the ongoing work of improving the
accuracy and representativeness of the DLM maps. Sufficient data are expected to be available
to begin the evaluation process after the 2015-16 operational assessment.

I1.1.D. DLM MAPS FOR THE 2014-15 OPERATIONAL ASSESSMENT SYSTEM

Table 6 includes the overall statistics describing the DLM maps as of August, 2015. This version
of the interconnected set of ELA, mathematics and foundational DLM maps was the basis for
the operational assessments delivered in 2014-15. Foundational nodes support both ELA and
math maps.

Table 6. Number of nodes and connections in the DLM maps by node category

Node Category Number of Nodes Number of Connections
English Language Arts 1919 5045
Foundational 150 277
Mathematics 2399 5200

Total 4468 10522
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III. ITEM AND TEST DEVELOPMENT

Chapter III provides procedural evidence as part of the overall validity argument with
emphasis on support to test content and response process claims. Chapter contents include how
Evidence-Centered Design (ECD) was used to develop testlets, the basic unit of test delivery for
the DLM system. Further, the chapter describes how the learning map model nodes and
Essential Elements (EEs) were used to develop concept maps to specify item and testlet
development. By applying principles of Universal Design for Learning (UDL), the student
population characteristics were factored into the entire development process, including an
emphasis on accessibility and bias considerations. Chapter III includes summaries of external
reviews for content, bias, and accessibility. The final portions of the chapter describe pilot test,
tield tests, and the final pool of operational assessments for 2014-2015.

II1.1. REVIEW OF ASSESSMENT STRUCTURE

As discussed in Chapters I and II, the DLM Alternate Assessment System uses learning map
models that are highly connected representations of how academic skills are acquired as
reflected in research literature. Nodes in the maps represent specific knowledge, skills, and
understandings in English language arts (ELA) and mathematics, as well as important
foundational skills that provide an understructure for the academic skills. The maps go beyond
traditional learning progressions to include multiple and alternate pathways by which students
may develop content knowledge and skills.

The DLM Alternate Assessment System uses a variant of evidence-centered design (ECD) to
develop processes for item and test development. The ECD framework supports the creation of
well-constructed tests that are valid for their intended purposes by “explicating the
relationships among the inferences the assessor wants to make about the student, what needs to
be observed to provide evidence for those inferences, and what features of situations evoke that
evidence” (Mislevy, Steinberg, & Almond, 1999, p. 1.). Four broad claims were developed for
each content area of ELA and mathematics, which were then subdivided into nine conceptual
areas, in order to work within the highly complex learning map models (Chapter I). Claims are
overt statements of what students are intended to learn as a result of mastering skills within a
very large neighborhood of the map. Conceptual areas are nested within claims and are
comprised of multiple conceptually related content standards and nodes that support and
extend beyond them. The claims and conceptual areas apply to all grades in the DLM Alternate
Assessment System.

Essential Elements are specific statements of knowledge and skills, analogous to alternate or
extended content standards. The EEs were developed (see Chapters I and II) by linking to the
grade-level expectations identified in the Common Core State Standards (CCSS). The purpose of
the EEs is to build a bridge from the CCSS to academic expectations for students with the most
significant cognitive disabilities.
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For each EE, linkage levels—small collections of nodes which represent critical junctures on the
path toward and beyond the learning target—were identified in the map. A linkage level is a
location of a node or nodes in the map where an assessment was developed for that particular
EE.

The EEs specify academic targets, while the map clarifies how students can reach those targets.
Assessment items were developed based on nodes at five linkage levels. The Target linkage
level reflects the grade-level expectation aligned directly to the EE. For each EE, small
collections of nodes are identified earlier in the map that represent critical junctures on the path
toward the standard. Nodes are also identified beyond the standard, in order to give students
an opportunity to grow toward the grade-level targets for students without significant cognitive
disabilities.

There are three levels below the Target and one level beyond the Target.

Initial Precursor (IP)
Distal Precursor (DP)
Proximal Precursor (PP)
Target (T)

Successor (S)

O PN

The nodes and their relationships are described in mini-maps that item writers used during test
development (see Chapter I for a discussion of the relationship of the system elements).

II1.1.A. DEVELOPMENT OF THE ESSENTIAL ELEMENTS

The DLM EEs are alternate or extended content standards that link to college and career
readiness standards. The development of the EEs began in February 2011, when initial planning
meetings were held between DLM project staff; Edvantia, Inc., a DLM subcontractor; state
partners; and state educational agency content experts. These meetings were held to ensure that
state partners were in agreement with the process designed by Edvantia and the goals of the
EEs. Throughout the process of developing the EEs, staff and stakeholders were encouraged to
ensure that the content of the EEs increased in complexity from grade to grade. This approach
was key to ensuring that the EEs represented the highest possible expectations for students with
significant cognitive disabilities (SWSCD).

During development of the EEs, important emphasis was placed on ensuring that the
expectations reflected increasing academic rigor across grades. An example of three related EEs
from the “Key Ideas and Details” strand is shown in Table 7. The content shown is from
elementary (grade 3), middle (grade 7), and high school (grades 9-10). There is an increase in
what students are asked to do as grade levels increase.

Chapter III - Item and Test Development Page 38



2014-2015 Technical Manual
Dynamic Learning Maps

The University of Kansas
Alternate Assessment System: Year-end Model

Table 7. Example of Increasing Complexity in Related EEs across Grades

Grade Level EE RI.3.2 RI.7.2 RI.9-10.2
EE Descriptions Identify details in a Determine two or Determine the central
text more central ideasin | idea of the text and
a text select details to
support it

Table 8 shows the increasing complexity from linkage level to linkage level for the same EEs
shown in Table 7. This example provides an illustration of how complexity increases both
across linkage levels and across grade levels.

Table 8. Example of Increasing Complexity of Skills in Related Linkage Levels for Three EEs Across
Grades

Linkage RI.3.2 RI.7.2 RI1.9-10.2
Level

Initial = Can correctly look at the | Can pair an object witha | Can identify the concrete

Precursor | scene demonstrating a picture, tactile graphic, or | details, such as
possible event and ignore | other symbolic individuals, events, or
the scene demonstrating | representation of the ideas in familiar
an impossible event based | object informational texts

on an understanding that
objects still exist despite
not being seen

Distal | Can pay attention to Can identify the concrete | Can identify the details in
Precursor | either the entire object, a | details mentioned in an informational text that
characteristic of the object, informational texts relate to the topic of the
or an action in which the text based on their
object can perform after similarities
some verbal label has
been attached to it
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Linkage RIL.3.2 RI.7.2 RI.9-10.2
Level
Proximal | Can identify illustrations | Can identify the main Can summarize the
Precursor | or tactile graphics/objects | idea for a paragraph in an | information in a familiar
that reflect aspects of a informational text that informational text
familiar text, such as lacks an explicit statement
setting, characters, or of the topic

action if it is a story or a
person, place, thing, or
idea if it is an
informational text

Target Can identify the concrete = Can determine more than = Can pick out the details
details mentioned in one main idea in an that are relevant and
beginner level informational text contribute to the
informational texts understanding of the

central idea of an
informational text

Successor | Can identify explicit Can summarize the Can support the
details in an informational ' information in a familiar | identification of the
text informational text implicit and explicit

meaning of an
informational text using
specific details and
citations

Development of the EEs began in 2011. Stakeholder meetings were held via webinar in March
2011 to prepare materials for development meetings. State partners recruited content experts
and educators of students with significant cognitive disabilities to serve as panelists on the
committees that drafted the EEs. A series of content-specific webinars were conducted in April
2011 to train panelists before meeting face-to-face to draft the EEs in ELA and mathematics in
April-May 2011. Face-to-face meetings were attended by DLM project staff, Edvantia, Inc. staff,
and SEA and LEA representatives, in addition to the content and special education experts who
served on the panels.

Led by Edvantia, Inc., representatives from each of the then thirteen DLM partner state
education agencies and the selected educators and content specialists developed the original
draft of the DLM EEs. The first meeting was held in Kansas City, Missouri, in April 2011, to
draft the ELA EEs from kindergarten through twelfth grade. More than 70 participants
participated representing 12 member states. A similar meeting was held to draft the
mathematics EEs in May 2011, with more than 70 participants representing 13 member states.
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Drafts of the EEs developed at the meetings were compiled and released to participants for
review and feedback. Panelists and other stakeholders took part in webinars from July through
October 2011 to review drafts. The last drafts were reviewed by SEA and content experts in
November 2011. The finalized version was released for state approval in February 2012 and,
when approved, was released online in March 2012.

Concurrent with the development of the DLM EEs, the DLM Consortium was actively engaged
in building learning map models in mathematics and ELA, as described in Chapter II. The DLM
maps are highly connected representations of how academic skills are acquired, built through a
research synthesis process. In the case of the DLM project, the Common Core State Standards
helped to specify academic targets, while the surrounding map content clarified how students
could reach the specified standard. Learning map models of this size had not been previously
developed, and as a result, alignment between the DLM EEs and the maps was not possible
until the fall of 2012, when an initial draft of the maps was available for review.

Teams of content experts worked together to revise the initial 2012 version of the EEs and the
DLM maps to ensure appropriate alignment of these two elements of the assessment system.
Alignment involved horizontal alignment of the EEs with the Common Core State Standards
and vertical alignment of the EEs with meaningful progressions of skills represented by nodes
in the DLM maps. The process of aligning the maps and the EEs began by identifying nodes in
the maps that represented the EEs in mathematics and ELA. This process revealed areas in the
maps where additional nodes were needed to account for incremental growth across related
EEs from one grade to the next. Areas were also identified in which an EE was out of place
developmentally with other EEs in the same or adjacent grades according to research that was
incorporated into the maps. For example, adjustments were made when an EE related to a
higher-grade map node appeared earlier on the map than an EE related to a lower-grade map
node (e.g., a fifth grade skill preceded a third grade skill). Finally, the alignment process
revealed EEs that were actually written as instructional tasks rather than learning outcomes.
These EEs were revised to represent knowledge and skills rather than instructional tasks.

These revisions were compiled and reviewed by partner states in early 2013, with an approved
final version of the EEs published in May 2013.° Final documents for ELA and mathematics are
available publically at http://dynamiclearningmaps.org/content/essential-elements.

II1.1.B. TEST BLUEPRINTS

The DLM test blueprints specify the pool of available EEs and requirements for coverage within
each conceptual area. The precise test experience could vary across students within the
boundaries of required coverage.

Blueprint development began with a proposed plan in October 2013 and was discussed
extensively through September 2014, after which state partners finalized those blueprints for the

9 Each state chose whether to formally adopt the EEs as alternate or extended content standards
for students with the most significant cognitive disabilities.

Chapter III — Item and Test Development Page 41


http://dynamiclearningmaps.org/content/essential-elements

2014-2015 Technical Manual
Dynamic Learning Maps

The University of Kansas
Alternate Assessment System: Year-end Model

2014-15 assessment year. Content teams in each content domain developed blueprint options
following several guiding principles. Member state representatives and content experts then
reviewed multiple iterations of blueprints, as did the senior DLM staff and psychometricians.

III.1.B.i. Guiding Principles

DLM partner states identified three overarching needs for blueprints. First, the blueprint in each
content area should have broad coverage of academic content as described by the EEs. This
emphasis maintains the connection to grade-level content standards for SWSCDs and ensures
that there is appropriate breadth of content coverage within the domain. Second, the blueprints
in both content areas should emphasize connections in skills and understanding from grade to
grade. The third need was to limit the administration burden of assessing SWSCDs. The
learning map models developed by DLM project staff were used to prioritize EEs for inclusion
in the blueprint in each content area. EEs were evaluated by determining the position within the
maps of EE-aligned nodes. EEs selected for inclusion in the blueprint had the potential to
maximize student growth in academic skills across grades. The general principles that guided
the use of the DLM maps to develop the blueprints were to:

e prioritize interrelated content to allow for opportunities to learn ELA and mathematics
skills and conceptual understandings within and across grades,

e use knowledge of academic content and instructional methods to prioritize content
considered important by stakeholders,

¢ maximize the breadth of content coverage of EEs within each grade and content area,

¢ balance a need for representativeness across grades with the need to prioritize a
narrower range of interconnected content to allow students the opportunity to
demonstrate growth within and across grade levels, and

e select an appropriate number of EEs in a grade to prevent excessive time for
administration of an assessment to SWSCDs.

In both content areas, some EEs were not included on the blueprint. Some reasons for excluding
EEs from the blueprint were:

e the EE would be very difficult to assess in a standardized, computer-based assessment,

e the EE content relied on specific sensory information (e.g., an EE that was excluded
because it would likely provide a barrier to access for students with visual impairments
is RL.3.7, “Use information gained from visual elements and words in the text to answer
explicit who and what questions.”'?) and,

10 Tn this case, a different EE in the same grade, describing a similar construct, RL.3.1, “Answer
who and what questions to demonstrate understanding of details in a text,” was included on the
blueprint, as it did not require specific attention to visual elements.
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e the EE content was more aligned to instructional goals (e.g., demonstrating
understanding of text while engaged in group reading of stories) than to an assessment.

These principles were applied when making decisions about the EEs that were included in the
blueprint. It is important to recognize that these principles were not implemented as rules, but
as guidelines for prioritization of the content of the EEs within and across the grades.

II1.1.B.ii. Blueprint Development Process

Content teams for ELA and mathematics produced initial blueprints drafts by conducting a
substantive review of each EE in conjunction with the location of the EE within the DLM maps.
The processes for mathematics and ELA differed slightly given the structural differences in the
way the EEs were grouped thematically!!, but adhered to these basic steps:

1. Review the content of the EE and its relationship to the associated grade-level content
standard.

2. Review the location of the node(s) associated with the Target content of the EE in the
maps.

3. Review the location of the node(s) associated with the Proximal, Distal, and Initial
Precursors for each EE.

4. Review the location of the node(s) associated with the Successor for each EE.

5. Examine the relative location in the maps of all linkage levels associated with the EE to
the location of related EEs in the preceding grade.

6. Examine the relative location in the maps of the contents of the EE to the location of
related EEs in the following grade.

7. Using the map locations, prioritize EEs that were most interconnected with EEs in the
same grade level.

8. Using the map locations, prioritize EEs that were most interconnected with EEs at the
preceding and following grade levels.

Initial drafts of test blueprints were reviewed by DLM partner states and Technical Advisory
Committee (TAC) members in early 2014. In order to ensure coverage of content across
conceptual areas, there is a required minimum number of EEs to be assessed in certain
conceptual areas at each grade level. States have the flexibility to require or recommend higher
numbers of EEs covered during the school year.

II1.1.B.ii.a English Language Arts

After seeking input and consent from state partners, content in the areas of Claim 1 (reading)
and Claim 2 (writing) was prioritized for inclusion in the ELA blueprint. In addition to a variety
of reading testlets at each grade level, all students complete structured writing assessments in

11 These structural differences in groupings refer to the use of strands in ELA and clusters in
mathematics. These elements were used in the CCSS and maintained in the EEs.
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which a test administrator engages the student in a writing activity that addresses between one
and six EEs in Claim 2. The EEs selected for the blueprint have:

e abroad range of potential application in novel contexts,

e the most connections to content at subsequent grade levels, and

e content that is relevant to a conceptual pathway in ELA that has applications in multiple
domains or contexts.

Table 9 shows the number of EEs included in the ELA blueprint by grade level compared to the
total number of EEs in each conceptual area. As grade level increases, more EEs are located in
more cognitively complex conceptual areas.

Table 9. Number of EEs in the ELA YE Blueprint/Total Number of EEs per Conceptual Area

ELA Conceptual Areas (CA)

Grade Cl.1 C1.3 C2.2

Deter-mine Cl.2 Integrate C21 Integrate

critical Construct ideasand = Use writing = ideas and

elements of under- informa- to Informa-

text standings of tion from communi- tion in

text text cate writing Total
3 7/12 5/9 2/2 2/12 16/35
4 7/10 6/9 1/5 3/9 0/1 17/34
5 3/6 8/10 4/8 2/7 0/1 17/32
6 1/3 10/13 3/9 2/8 0/3 16/36
7 1/3 8/12 4/10 5/9 0/4 18/38
8 0/3 9/12 3/10 5/11 0/4 17/40
9 0/2 9/11 3/11 3/9 2/6 17/39
10 0/2 9/11 3/11 3/9 2/6 17/39
11 0/2 8/11 4/11 4/9 2/7 17/40

Note: * “7/12” indicates the blueprint contains 7 of 12 EEs in a grade and CA combination. Empty cells
represent grades with no EEs assigned to the CA.

The DLM English Language Arts Year-End Assessment Model Blueprint (2014) is available on the
DLM website.

II1.1.B.ii.b Mathematics
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Like ELA, the breadth of mathematics EEs available for assessment was deliberately broad. In
each grade, the approved blueprint addresses all four claims and each conceptual area relevant
to the grade. All but a few EEs are included in the blueprint, excluding only those EEs that are
very difficult to represent in a computer-based assessment environment. In addition to
implementing these general guidelines, the mathematics blueprint reflected additional attempts
to streamline the assessment across the grades to

e avoid unnecessary redundancy in what is tested from year to year,

¢ highlight concepts and skills that provide students power for future mathematical
learning during and beyond school, and

e acknowledge mathematical learning trajectories that connect the EEs over the course of
several grades.

Table 10 shows the number of EEs by grade and conceptual areas included in the blueprint for
grades 3-8. Note that not all grades have EEs in all nine conceptual areas.

Table 10. Number of EEs in the YE Blueprint for Grades 3—11 and Total Number of EEs per Conceptual
Area

Grade Mathematics Conceptual Areas Total
C11 C1.2 C13 C21 C2.2 C3.1 C3.2 C4.1 C4.2

3 3/4* 111 0/1 11 2/3 11 2/2 1/1 11/14
4 2/2 2/2 111 Ya 1/2 3/5 1/2 2/3 1/1 16/22
5 2/2 3/4 2/2 2/2 11 3/3 11 1/1 15/16
6 11 2/2 2/2 2/2 1/2 3/3 11/12
7 2/2 111 3/3 3/4 1/2 2/3 1/2 1/1 14/18
8 1/1 1/2 2/2 4/4 1/1 1/1 1/1 3/5 14/17
9 3/6 2/4 1/1 0/1 0/3 2/4 0/7 8/26
10 1/6 1/4 0/1 1/1 2/3 2/4 2/7 9/26
11 2/6 1/4 0/1 0/1 1/3 0/4 5/7 9/26

Note: * “3/4” indicates the blueprint contains 3 of 4 EEs in a grade and CA combination. Empty cells
represent grades with no EEs assigned to the CA. All 26 EEs in grades 9, 10 and 11 are considered
together in a grade band.

The high school EEs are defined for the high school grade band (grades 9-12) as a whole. In the
blueprint, mathematics high school EEs are organized by grade level: Math 9, Math 10, and
Math 11. All of the EEs except two are each assigned to one of the three grade-level blueprints.
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The DLM Mathematics Year-End Assessment Model Blueprint (2014) is available on the DLM
website. Item maps showing the number of items for each EE in ELA and mathematics are
provided in Appendices C.10 and C.11.

II1.1.C. ITEMS AND TESTLETS

Testlets are the basic units of the DLM Alternate Assessment System. These testlets are short,
instructionally relevant measures of student skills and understandings and contain an
engagement activity that includes a stimulus related to the assessment designed to help the
student focus on the task at hand followed by three to nine items. ELA reading testlets also
contain a story or informational text. Each testlet includes items from one or more EEs in the
blueprint. By completing all the testlets assigned in the spring window, students cover all the
EEs in the blueprint.

III.1.C.i. Overview of the Testlet Development Process

Every testlet went through multiple rounds of review by DLM staff, internal content and
accessibility specialists, editors, and educators in DLM states who served as external reviewers.
The full set of test development steps are outlined below.

1. Item writer is trained.

Item writer is assigned testlet specification and Essential Element Content Map (EECM)
with other supporting materials.

3. Item writer develops a draft testlet and associated metadata.

4. Content team completes first internal quality control review.

5. Testlet receives first editorial review. Where applicable, graphics needed for engagement
activities and items are inserted.

6. Content and accessibility specialists complete internal quality control review.

7. Content team completes second internal quality control review.

8. Testlet is entered into the content management system in KITE.

9. Testlet receives second editorial review.

10. Content team completes third internal quality control review.

11. External reviewers review testlet for content, accessibility, and bias and sensitivity.

12. Synthetic read-aloud tagging is applied to the testlet.

13. Test production team completes first quality control review.

14. Testlet is prepared for delivery in KITE.

15. Testlet receives testing window delivery quality control checks by test production,
content, and psychometric teams for accessibility, display, content, and associated test
delivery resources.

16. The testlet is delivered for field testing.

17. Field test data is reviewed by psychometric and content teams.

18. Testlets and items that do not require revision are made operational.
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Each review group was carefully trained to look for potential problems with the academic
content, accessibility issues, and concerns about bias or sensitive topics. After testlets were
externally reviewed, they were scheduled for field-testing. DLM staff reviewed results from
tield tests to determine which testlets met quality standards and were ready for operational
assessment. Security of materials was maintained through the test development process. Paper
materials were kept in locked facilities. Electronic transfers were made on a secure network
drive or within the secure content management system in KITE.

II1.1.C.ii. General Testlet Structure and Item Types

In reading and mathematics, testlets are based on nodes for one linkage level of one or more of
EEs. Writing testlets cover multiple EEs and linkage levels. Each testlet contains an engagement
activity and three to nine items. All testlets begin with a non-scored engagement activity.

Several item types are used in DLM testlets. Most types are used in both ELA and math testlets.
Some types are used only in testlets for one content area. The following item types are used in
DLM testlets:

e Multiple choice single select (MCSS)

e Multiple choice multiple select (MCMS)
e Select text (ELA only)

e Matching lines (mathematics only)

e Drag-and-drop (mathematics only)

Most items within the testlets have three answer options presented in a multiple-choice format
using either text or images. Technology-enhanced items are used on a limited basis due to the
additional cognitive load they can introduce. Some assessed nodes in the DLM maps require
complex cognitive skills such as sorting or matching that are difficult to assess efficiently in a
multiple-choice format while keeping the length of the assessment constrained. In these cases,
technology-enhanced items that matched the construct described by the nodes were used in
order to avoid having to use many multiple choice items to assessment same construct.
Evidence for the accessibility and utility of technology-enhanced items was collected from item
tryouts and cognitive labs. See Chapter IX for a description of item tryouts and cognitive labs.

There are two general modes for DLM testlet delivery: computer-delivered and teacher-
administered (see Chapter IV). Computer-delivered assessments were designed so students can
interact independently with the computer, using special assistive technology devices such as
alternate keyboards, touch screens, or switches as necessary. Computer-delivered testlets
emphasize student interaction with the content of the testlet, regardless of the means of physical
access to the computer. Therefore, the contents of testlets, including directions, engagement
activities, and items, are presented directly to the student. Educators may assist students during
these testlets using procedures described in Chapter IV.
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Teacher-administered testlets are designed for educator to administer outside the system, with
the test administrator recording responses in the system rather than the student recording his or
her own responses. These teacher-administered testlets include onscreen content for the test
administrator that begins by telling, in a general way, what will happen in the testlet. Directions
for the test administrator then specify the materials that need to be collected for administration.
After the educator directions screen(s), teacher-administered testlets include instructions for the
engagement activity. After the engagement activity, items are presented. All teacher-
administered testlets have some common features:

e directions and scripted statements guide the test administrator through the
administration process

e the engagement activity involves the test administrator and student interacting directly,
usually with objects or manipulatives

e the test administrator enters responses based on observation of the student’s behavior

Testlet organization, the type of engagement activity, and the type and position of items vary
depending on the intended delivery mode (computer-administered or teacher-administered)
and content being assessed (reading, writing, or mathematics). Descriptions of engagement
activities and items are found in this section for ELA reading, writing, and mathematics testlets.
Specific descriptions and examples of the structure of testlets, engagement activities, and
different item types are included in the following sections related to reading, writing and
mathematics testlets.

II1.1.C.iii. English Language Arts Reading Testlets

ELA reading testlets were built around texts adapted from or related to grade-level appropriate
general education texts. Short narrative passages were constructed from books commonly
taught in general education, and short informational texts were written to relate to thematic
elements from narratives. All passages were deliberately written to provide an opportunity to
assess specific nodes in the maps associated with different EEs and linkage levels. Text
complexity for passages was reduced from the grade level texts for students without significant
cognitive disabilities, focusing on core vocabulary, simple sentence structure, and readability.

Above all, texts were written with an emphasis on readability. ELA Claim 1 states, “Students
can comprehend text in increasingly complex ways.” To provide access to a wide range of
student needs, the surface complexity of the text was held relatively constant, but the
complexity of cognitive tasks needed to answer items was increased. Texts are generally very
brief and allow for paired readings, that is, two readings by the student, without posing an
undue burden on test administration. Texts are presented with 1-3 sentences on a screen with
an accompanying photograph. One screen is presented at a time. Students and educators can
navigate forward and backward between screens. ELA passages contain between 6 and 25
screens. Texts are between 50 and 200 words in length.
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ELA reading testlets follow a basic structure, with variations for some teacher-administered
testlets or testlets assessing nodes that require students to compare more than one text. Figure
12 shows the elements of an ELA reading testlet. An ELA reading testlet begins with directions
to the student in computer-delivered testlets, or to the test administrator in teacher-
administered testlets, followed by an engagement activity. The engagement activity consists of
the first reading of the story or text that allows students to read, become familiar with, and
comprehend the story or text before responding to any items. After the first reading, directions
to the student or educator explain that the passage is complete and that next, students will re-
read the passage and respond to some questions. After these directions, the student begins the
second reading. The second reading is presented in exactly the same format as the first reading,
with items embedded as appropriate. Embedded items are placed between the screens from the
text.

Directions to
Student or
Teacher

Directions to
Student or
Teacher

Engagement
Activity

First Reading
of Text

Conclusion
ltem(s)

Embedded
Item(s)

Figure 12. Elements of an ELA reading testlet.

The decision to use paired readings of the same passage in each reading testlet was made in
consideration of Cognitive Load Theory. Within the context of instructional and assessment
design, the application of Cognitive Load Theory emphasizes decreasing the memory storage
demands of the curriculum in order to emphasize processing components of the activity
(Chandler & Sweller, 1991). Thompson, Johnstone, and Thurlow (2002) describe a set of
strategic processes aligned with UDL, which can be seen as a way to reduce the extraneous
cognitive load for students with disabilities. The approach adopted for reading testlets was
intended to reduce the demands on student working memory by providing an opportunity to
read a text and then immediately read it again, embedding items as appropriate into the second
reading between screens that present the text. Items that are associated with a node that
describes a cognitive process related to the conceptual area and EE are generally embedded in
the text during the second reading. That way, the item will be able to measure information in
the current working memory of the reader. Examples of the skills and processes assessed by the
embedded items include

e identifying features of texts,
¢ identifying details in texts,
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¢ finding specific words in texts, and
¢ identifying relationships described in texts.

The use of embedded items means that rather than having students read a story once and then
recall how a character felt at some prior point in the story, the embedded question is presented
when the character’s feeling state is active in working memory.

Conclusion items are presented after the conclusion of the second reading of the text. These
items focus on products of comprehension or assessments of elements that depend on a
representation of the entire text. Examples of the skills and products that conclusion items focus
on include

¢ identifying the theme and/or main idea(s) of a text,

¢ identifying structural elements of an entire text (e.g., beginning, middle, end),
e comparing multiple texts, and

e analyzing purpose, evidence, or goals in a text.

111.1.C.iii.a Engagement Activities

ELA reading testlets include an engagement activity, which outlines the structure of the testlet
and instructs the student and/or test administrator how to proceed through the testlet. In
reading testlets, the first reading of the text is considered a part of the engagement activity. In
computer-delivered testlets, the engagement activity instructs students to read the text on their
own or with read-aloud support as a selected accessibility support (see Chapter IV). In teacher-
administered testlets, the engagement activity introduces the testlet to the test administrator,
who will read the story or text with the student. An example of a computer-delivered
engagement activity screen is shown in Figure 13.

Read the text. Think about the details in the text while you read it. After
you read the fext, you wil read the text again and answer the questions.

Figure 13. Example ELA Computer-delivered Reading Engagement Activity.

Teacher-administered testlets require the test administrator to assess the student outside the
KITE system and enter responses. For ELA reading teacher-administered testlets, the
engagement activity is also the first reading of the text. In this case, the directions for the
engagement activity are presented to the test administrator. An example of a screen included in
a teacher-administered engagement activity screen is shown in Figure 14. The first screen
contains directions written for the test administrator. The second screen is the first page of the
text that is used in the testlet (Figure 15).
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Educator Directions:

Read the text with the student. Maximize your interaction with the
student. Lead with comments and direct the student’s aftention to text,
images, or objects. Make sounds and perform actions when
appropriate. After you read the text, you will read it again, and the
student will complete some tasks.

Figure 14. Example ELA Teacher-administered Reading Engagement Activity.

Finding a Lost Dog

Figure 15. Example ELA first text page.

II1.1.C.i4i.b Items

Computer-delivered ELA reading testlets contain three item types: multiple choice, multiple-
select multiple choice, and select text. Items of all three types can be embedded items, which
occur throughout the second reading of the text used in the testlet, or conclusion items, which
occur at the end of the second reading. Teacher-administered ELA reading testlets use only
multiple-choice items.

For many multiple-choice items, the stem is a question related to the text. For others, the stem
includes a line from the story or text followed by a question. Most multiple-choice items contain
three answer options, one of which is correct. Students may select only one answer option. Most
answer options are words, phrases, or sentences. For items that evaluate certain map nodes,
answer options are images. An example of an ELA multiple-choice item with text answer
options is shown in Figure 16.
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How did Jay help the turtle?

Jay fed the turtle.
Jay washed the turtle.
Jay played with the turtle.

Figure 16. Example ELA Computer-delivered Multiple-Choice Item.

For multiple-select multiple-choice items, the item stem directs the student to select answers
from four answer options, where more than one is correct. Answer options are words, phrases,
or sentences. Multiple-select multiple-choice items allow students to choose up to four answer
options. An example of an ELA multiple-select multiple-choice item is shown in Figure 17.

Choose two things that can be planted in a garden.

carrots

flowers

gloves

rocks

Figure 17. Example ELA Computer-delivered Multiple-Select Multiple-Choice Item.

Select-text items direct students to select an answer from a passage taken from the story or text.
In Figure 18, the student chose the appropriate sentence from a short passage. The stem is a
directive to the student to select a word, phrase, or sentence from the passage. Certain words
have a box around them to indicate they are answer options. When a student selects a word,
phrase, or sentence, it becomes highlighted in yellow.

Choose the se