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The National Center and State Collaborative (NCSC) is applying the lessons learned 
from the past decade of research on alternate assessments based on alternate 
achievement standards (AA-AAS) to develop a multi-state comprehensive assessment 
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Wyoming. 


The five NCSC partner organizations include: National Center on Educational 
Outcomes (NCEO) at the University of Minnesota, National Center for the Improvement 
of Educational Assessment (Center for Assessment), University of North Carolina at 
Charlotte, University of Kentucky, and edCount, LLC. 
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Executive Summary 


Introduction 
To serve students with the most significant cognitive disabilities, the National Center 
and State Collaborative (NCSC) is designing an alternate assessment based on 
alternate achievement standards (AA-AAS) as part of a system that includes curriculum, 
instruction, and professional development resources, all aligned to college and career-
ready standards. NCSC is committed to developing an assessment that allows all 
students to demonstrate what they know and can do in mathematics, reading, and 
writing and that aligns to academic grade-level content standards. As part of this 
development process, NCSC investigated the links between the measurement model, 
the instructional model, and the content claims through the Vertical Coherence Study 
conducted in 2015. The purpose of the study was to collect evidence regarding system 
coherence by analyzing the following: 


• The focal knowledge, skills, and abilities (focal KSAs) and Essential 
Understandings in relation to the content claims, and  


• The student learning expectations in relation to the content claims. 


Researchers first sought to determine if the focal KSAs/Essential Understandings and 
student learning expectations at each grade-level (3-8 and 11) supported NCSC’s 
overarching content claims, and then to determine if the student learning expectations 
and focal KSAs reflected vertical coherence in building toward the content claims across 
grades. Thus, the goal of the study was twofold:  


• To establish that support of the content claims exists within grades through both the 
focal KSAs/Essential Understandings and student learning expectations, and  


• To establish that as the grade level increases, the relationship of the focal KSAs, 
Essential Understandings, and student learning expectations to the content claims is 
consistent and supports exit outcomes for college, career, and community readiness 
as expressed through grade-level expectations.  


This executive summary highlights the results from the study. 


Research Questions 
Researchers addressed the following research questions for mathematics and English 
language arts (ELA)/reading and writing: 


1. Do the grade-specific focal KSAs/Essential Understandings and student learning 
expectations support the content claims? Are there any claims not supported? Are 
there any focal KSAs/Essential Understandings and student learning expectations 
that do not link to the content claims? 
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2. Across all grades, do the focal KSAs/Essential Understandings and student learning 
expectations represent vertical coherence by building toward the exit expectations 
manifested through the content claims? Are there areas where the focal 
KSAs/Essential Understandings or student learning expectations at a particular 
grade level do not represent a more complex version of a claim made in the previous 
grade? 


Methodology 
Participants 
Researchers recruited three content and/or special education experts for each of the 
three content areas—mathematics, ELA/reading, and ELA/writing (N = 9)—using 
convenience sampling (see Appendix A: Vertical Coherence Recruitment Email). 
Panelists’ expertise was key to applying the criteria used throughout the study. 
Researchers determined panelist eligibility based on two criteria: (a) panelists had not 
assisted in the development of the learning expectations or expectations for the AA-
AAS; and (b) panelists had familiarity with the NCSC project, the goals of the NCSC 
system, and the Common Core State Standards (CCSS). Some of the panelists 
included NCSC state representatives who were not part of the development process 
and who met the criteria.  


Researchers asked panelists to complete a questionnaire detailing their experience 
(see Appendix B: Participant Questionnaire). Across all three content areas, one 
panelist held a bachelor’s degree, five panelists held master’s degrees, one panelist 
held a doctoral degree, and two were pursuing a doctoral degree. All but one panelist 
held a leadership role in developing curriculum in their state, and all but one had 
received specialized training to work with students with disabilities. Panelists had an 
average of 20.6 years of experience in education, and a median of 20.0 years. 


Procedures 
Panelists participated in a training session to ensure that they understood (a) the 
purpose of the study; (b) the NCSC AA-AAS development process; (c) the development 
and main purpose of the student learning expectations, focal KSAs/Essential 
Understandings, and content claims; and (d) the correct use of rating forms (see 
Appendix C: Training Slides). The researchers who provided the training emphasized 
the importance of consensus and gave participants instructions on providing feedback. 
Panelists first recorded their individual ratings on panelist rating sheets, which 
researchers collected at the end of the study. Each content group had a NCSC content 
expert serving as facilitator. The facilitator led the consensus discussion and recorded 
the consensus ratings on an electronic form. Each content group provided ratings by 
grade level, across grade spans, and overall. 


Grade Level Ratings 
To address the first research question, panelists indicated: 
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• whether each grade-level student learning expectation description supported the 
overall claims of a content area;  


• whether the set of focal KSAs/Essential Understandings supported the overall 
claims of a content area;  


• whether the student learning expectations addressed any content not present in 
the claims; 


• whether focal KSAs/Essential Understandings addressed any content not 
present in the claims; and  


• whether any of the claims were not addressed by the student learning 
expectations or focal KSAs/Essential Understandings. 


Grade Span Ratings 
To address the second research question, participants reviewed the student learning 
expectations and focal KSAs/Essential Understandings for vertical coherence across 
grades. Specifically, participants rated the gradation from one grade to the next, 
identifying whether a gradation in complexity existed for the student learning 
expectations and, separately, for the focal KSAs/Essential Understandings.  


Overall Rating 
To address the second part of the second research question, panelists provided an 
individual holistic judgment of whether the student learning expectations and, 
separately, the focal KSAs/Essential Understandings build toward the exit expectations 
described in the content claims. Panelists also provided a rationale for their ratings. 


Facilitators 
One researcher facilitated each content area group. The faciliator’s role was to clarify 
concepts and ask probing questions whenever groups had difficulty reaching 
consensus. Facilitators took detailed notes of the group’s conversations and tracked 
consensus through a group-level rating sheet. Facilitators did not participate in the 
rating process. If a group did not reach consensus about a particular rating, the 
facilitator used the individualized ratings sheets to further explain areas of division. 


Rating Rubrics 
Panelists completed three sets of ratings—one rating set addressed the first research 
question, and two rating sets addressed the second research question. The three sets 
of ratings supported the analysis of the degree of coherence and vertical coherence of 
the focal KSAs/Essential Understandings and the student learning expectations in 
relation to the content claims. Researchers developed rating sheets, described in the 
following sections, to collect panelists’ ratings.  


Degree of Coherence 
Panelists reviewed and completed ratings of the degree of coherence between the focal 
KSAs/Essential Understandings or the student learning expectations and content 
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claims. Researchers established a rubric for both the focal KSA/Essential 
Understandings ratings and the student learning expectations ratings (see Exhibit 1).  


Exhibit 1. Degree of Coherence: Focal KSA/Essential Understanding and Student 
Learning Expectations Rating Scale 


Rating Description 


0 These focal KSAs/Essential Understandings or student learning 
expectations provide little to no evidence in support of the claim(s) 


1 
These focal KSAs/Essential Understandings or student learning 
expectations provide some evidence in support of the claim(s), but 
there are notable gaps in the evidence provided  


2 
These focal KSAs/Essential Understandings or student learning 
expectations provide some evidence in support of the claim(s) in 
general, with small gaps in the evidence provided 


3 These focal KSAs/Essential Understandings or student learning 
expectations provide full evidence in support of the claim(s) 


Vertical Coherence 
For the second research question, researchers developed a vertical coherence form to 
collect panelists’ ratings of the focal KSAs/Essential Understandings and, separately, 
the student learning expectations across grade spans. Researchers wanted to 
determine whether the focal KSAs/Essential Understandings and student learning 
expectations reflected changing expectations across grades. For example, the focal 
KSAs at grade 5 might assess the same skills the focal KSAs at grade 4 assessed, but 
in greater depth. The vertical relationship of skills should demonstrate that each grade 
builds upon skills taught and learned at the previous grade to help students reach the 
next grade and ultimately reach the exit expectations. Using definitions based on Webb 
(2005; see Exhibit 2), panelists provided holistic assessments of the degree to which 
the focal KSAs/Essential Understandings and student learning expectations 
demonstrated vertical coherence. 
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Exhibit 2. Vertical Coherence 


Vertical Relationship Description 


Broader 
The focal KSAs/Essential Understandings or student 
learning expectations cover more content than the 
previous grade span 


Deeper 
The focal KSAs/Essential Understandings or student 
learning expectations include more complex content 
than the previous grade span 


Prerequisite 
The focal KSAs/Essential Understandings or student 
learning expectations in the previous grade span 
included the prerequisite skills 


New 
The focal KSAs/Essential Understandings or student 
learning expectations introduce content not included 
in the previous grade span 


Identical The same skills are included in all grades 


Holistic Judgment 
Panelists provided holistic judgments on the progression of focal KSAs/Essential 
Understandings and, separately, on student learning expectations across grades by 
indicating their disagreement or agreement on a 4-point scale (strongly disagree, 
disagree, agree, and strongly agree) with the following statements: 


• The evaluation of the focal KSAs/Essential Understandings within and across 
grades 3-8 and 11 showed evidence of strong coherence between the 
measurement model and NCSC’s long-term outcome of college, career, and 
community readiness as expressed in the content claims. 


• The evaluation of the student learning expectations within and across grades 3-8 
and 11 showed evidence of strong coherence between the measurement model 
and NCSC’s long-term outcome of college, career, and community readiness as 
expressed in the content claims. 


In addition to providing their holistic judgment ratings, panelists provided rationales for 
their ratings.  


Data Analysis 
Given the qualitative nature of the data, researchers primarily conducted qualitative 
analyses of the data and summarized results. For ratings on a 0–3 scale (with 0 
indicating little to no evidence and 3 indicating full evidence), researchers first 
calculated interrater agreement among the individual ratings made prior to achieving 
consensus ratings. For the consensus ratings, researchers noted at which grades 
panelists gave ratings of less than 3 and used the rationales these panelists provided to 
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develop a narrative summary and a table based on this evidence. If the panelists 
indicated that the focal KSAs/Essential Understandings or student learning expectations 
contained additional evidence not present in the content claims, researchers provided a 
narrative summary and table of evidence.  


Researchers listed in a table the consensus data from the Vertical Coherence Form and 
described the trends across grade spans. Researchers made general comparisons 
across the grade spans and noted areas where panelists indicated a greater or lesser 
degree of vertical relationship. 


Using the Holistic Judgment Form, researchers computed the average level of 
agreement with the two holistic judgment statements for each of the content areas. 
Researchers also coded the open-ended responses to describe major rationales that 
supported panelists’ level of agreement.  


Results 
Research Question 1: Do the grade-specific focal KSAs/Essential 
Understandings and student learning expectations support the 
content claims? Are there any claims not supported? Are there any 
SLEs and focal KSAs that do not link to the content claims? 


Focal KSAs/Essential Understandings and the Content Claims 
In mathematics, panelists rated most grade-level focal KSAs and Essential 
Understandings as providing full evidence in support of the content claims. Panelists 
reported that grades 5, 7, and 8 provided less than full evidence, but panelists still 
provided a rating of 2 (some evidence for the claims) for these grades. In reading, 
panelists indicated that the focal KSAs and Essential Understandings at each grade 
provided full evidence in support of the claims. In writing, panelists at all grades except 
grades 3-5 rated the focal KSAs and Essential Understandings as providing full 
evidence in support of the claims. At these grades, panelists stated that the content 
claims covered all genres of writing, although some of the focal KSAs/Essential 
Understandings focused on narrative writing.  


Overall, panelists’ ratings indicated that the focal KSAs and Essential Understandings 
provided full evidence in support of the claims. 


In rating whether the focal KSAs and Essential Understandings provided content not 
present in the claims, panelists indicated that the mathematics focal KSAs and Essential 
Understandings did not provide content not found in the claims. However, in reading 
grades 5-8 and 11, panelists identified content in the focal KSAs and Essential 
Understandings that was not present in the claim. In grades 7, 8, and 11, panelists 
indicated that “analyzing” was not present in the claim but was present in the focal 
KSAs and Essential Understandings. In writing, panelists identified that the focal KSAs 
and Essential Understandings provided content not present in the claims in grades 3, 4, 
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and 5. They stated that that the focal KSAs and Essential Understandings referenced 
‘dialogue,’ which was not present in the claim. 


Student Learning Expectations and the Content Claims 
Ratings also indicated the student learning expectations provide full evidence in support 
of the claims. In mathematics, panelists rated all but two grades as a 3, indicating that 
the student learning expectations provided full evidence in support of the claim. At 
grades 3 and 4, panelists provided a rating of 2, indicating that the student learning 
expectations provided some evidence in support of the claim, but that there were some 
gaps. Within reading and writing, panelists provided a rating of 3 at every grade, 
indicating that the student learning expectations provided full evidence in support of the 
claims.  


In rating whether the student learning expectations provided content not present in the 
claims, mathematics panelists identified that the student learning expectations for 
grades 3–5 contained content not found in the claims. They cited estimation and 
classification in grade 3 as content not found in the claims. In reading and writing, 
panelists reported that in each grade, the student learning expectations provided 
content not found in the claims. In reading, panelists cited skills such as integration of 
information and analysis and development as examples of additional content not found 
in the claim. For all grades in writing, panelists stated that keyboarding skills were 
present in the student learning expectations but not in the content claim. 


Research Question 2: Across all grades, do the focal KSAs/Essential 
Understandings and student learning expectations represent vertical 
coherence by building toward the exit expectations manifested in the 
content claims? Are there areas where the focal KSAs/Essential 
Understandings or student learning expectations at a particular grade 
level do not represent a more complex version of the a claim made in 
the previous grade? 


Focal KSAs/Essential Understandings 
Overall, panelists in the three content areas indicated that the focal KSAs/Essential 
Understandings exhibited vertical coherence in the five vertical relationships, 
demonstrating that the grades built upon one another toward the exit expectations. 


Mathematics panelists indicated that across all grades, the focal KSAs and Essential 
Understandings were broader, deeper, required prerequisite skills, and introduced new 
content at the higher grade levels. Across all grades, panelists indicated that there were 
few identical mathematics skills. 


Similar to mathematics panelists, reading panelists indicated that overall, the focal 
KSAs and Essential Understandings were broader, deeper, required prerequisite skills 
at the higher grade levels, and introduced new content at the higher grade levels. 
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Reading panelists also indicated that the reading focal KSAs and Essential 
Understandings did not present identical skills at the higher grade levels  


Across the three grade spans, writing panelists indicated that 50%–75% of the focal 
KSAs and Essential Understandings across grades were broader, and 50% of the focal 
KSAs and Essential Understandings were deeper. Panelists indicated that the higher 
grades in grade span 3–6 required more prerequisite skills than the higher grades in 
grade span 7–11, a result that panelists attributed to the gap between grades 8 and 11. 
Panelists indicated that grades 3–6 introduced less new content than grades 7–11, a 
result that panelists attributed to the introduction of argumentative writing in grade 11. 
Finally, panelists indicated that grades 3–11 all had similar writing expectations but that 
expectations across the grades varied by breadth and depth. 


Student Learning Expectations 
Overall, panelists in the three content areas indicated that the student learning 
expectations exhibited vertical coherence within the five vertical relationships, 
demonstrating that the student learning expectations built upon one another toward the 
exit expectations for students. 


Across all grade spans, mathematics panelists indicated that the student learning 
expectations were deeper in the higher grades; they cited expectations such as 
calculations involving fractions and applications of world problems as examples. 
Panelists also indicated that 50%–75% of the student learning expectations expanded 
upon the skills introduced in each previous grade and the previous grade span.  


Across all grade spans, reading panelists indicated that 50% of the student learning 
expectations were both broader and deeper and that 75% of the student learning 
expectations in the higher grades required prerequisite skills developed in lower grades. 
Panelists also indicated that the higher grades required some new skills, and they 
reported that the student learning expectations did not have identical skills across the 
grade spans.  


Writing panelists reported that the higher grades within each grade span had broader 
and deeper student learning expectations, and that the higher grades required 
prerequisite skills found in the student learning expectations; however, panelists 
indicated that there were fewer new expectations. 


Holistic Judgment 
As indicated by their ratings and the themes generated from their rationales, all 
panelists either agreed or strongly agreed that across content areas, vertical coherence 
of the focal KSAs, Essential Understandings, or student learning expectations to the 
content claims was very strong. 


Conclusions 
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The purpose of this vertical coherence study was to assess the links between the focal 
KSAs/Essential Understandings and the content claims, and the links between the 
student learning expectations and the content claims. Researchers conducted the study 
to provide evidence of coherence within the NCSC assessment system, specifically 
between instruction and measurement models. 


In addressing the first of two research questions, researchers found that the focal 
KSAs/Essential Understandings across content areas and grades provided evidence in 
support of the content claims. Although mathematics panelists did not rate the focal 
KSAs/Essential Understandings as providing full evidence in support of the content 
claims, they reported that the focal KSAs/Essential Understandings provided full support 
for some, but not for all four mathematics claims. The reading panelists reported that 
the focal KSAs/Essential Understandings provided full support of the reading claim, and 
writing panelists indicated that the focal KSAs/Essential Understandings provided some 
evidence of the writing claim but fell short of providing full evidence in support of it. 


In general, panelists also agreed that the student learning expectations provided full 
evidence in support of the content claims. Mathematics panelists agreed that the 
student learning expectations at all but two grades provided full evidence in support of 
the content claims. At grades 3 and 4, panelists reported that the student learning 
expectations provided full evidence for most of the claims but not for all four claims. 
Both reading and writing panelists indicated that the student learning expectations 
across grades provided full evidence in support of the claims. 


To answer the second research question, panelists investigated the vertical coherence 
of the focal KSAs/Essential Understandings and the student learning expectations. 
Researchers also asked panelists to judge whether the focal KSAs/Essential 
Understandings and, separately, the student learning expectations provided evidence of 
strong coherence of the instructional or measurement model and NCSC’s long-term 
outcome of college, career, and community readiness as expressed in the content 
claims. 


Panelists indicated that the focal KSAs/Essential Understandings in all three content 
areas represented vertical coherence across the five vertical relationships (broader, 
deeper, prerequisite, new, and identical). In the higher grades, panelists reported some 
gaps in the focal KSAs/Essential Understandings, which they found reasonable given 
the gap between grades 8 and 11. Panelists also reported few instances of new 
content. (Researchers had expected this finding, given the broad nature of focal 
KSAs/Essential Understandings in comparison with narrower targets such as items.) 
Only writing panelists indicated that many of the focal KSAs/Essential understandings at 
higher grades represented skills identical to those at the lower grades.  


Panelists also indicated that the student learning expectations in all three content areas 
represented vertical coherence across the five vertical relationships. Unlike panelists’ 
focal KSAs/Essential Understandings ratings, panelists’ SLE ratings indicated that there 
were no gaps across grade spans in the student learning expectations. As expected, 
panelists reported fewer new or identical student learning expectations across grades; 
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the evidence panelists provided suggested that the student learning expectations grew 
primarily in terms of breadth and depth rather than in terms of introducing new 
expectations. 


In their holistic judgment ratings, panelists across content areas agreed or strongly 
agreed that the focal KSAs/Essential Understandings within and across grades provided 
evidence of strong coherence between the measurement model and NCSC’s long-term 
outcome of college, career, and community readiness as expressed in the content 
claims. Panelists also agreed or strongly agreed that the student learning expectations 
within and across grades provided evidence of strong coherence between the 
instructional model and NCSC’s long-term outcome of college, career, and community 
readiness as expressed in the content claims. 


In moving forward, NCSC state partners may consider evaluating and revising some of 
the focal KSAs/Essential Understandings in mathematics and reading to provide more 
comprehensive evidence of the content claims, thus establishing a tighter connection 
between the measurement model and the content claims. 
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Vertical Coherence Study 


Introduction 
This report summarizes the results of the vertical coherence study completed as part of 
the development of the National Center and State Collaborative (NCSC) Alternate 
Assessment based on Alternate Achievement Standards (AA-AAS) for students with the 
most significant cognitive disabilities. The Office of Special Education Programs at the 
U.S. Department of Education funds NCSC through a General Supervision 
Enhancement Grant (GSEG). NCSC’s purpose is to create a system of high-quality 
supports and resources for educators who work with students with the most significant 
cognitive disabilities. Part of NCSC’s system of supports is an AA-AAS, which allows 
students with the most significant cognitive disabilities to demonstrate what they know 
and can do in relation to college and career-ready standards (CCR). The purpose of the 
present study was to collect evidence regarding system coherence by analyzing the 
following: 


• The focal knowledge, skills, and abilities (focal KSAs) and Essential 
Understandings in relation to the content claims, and  


• The student learning expectations in relation to the content claims. 


Vertical Coherence Study 
In July 2015, NCSC conducted the Vertical Coherence Study to confirm the links 
between the measurement model, the instructional model, and the content claims. 
Researchers first determined if the student learning expectations and focal KSAs 
supported the content claims in each grade, and then if the student learning 
expectations and focal KSAs reflected a coherence with a vertical progression of the 
content claims across grades. Thus, the goal of the study was twofold:  


• To establish that support of the content claims exists within grades through both the 
focal KSAs/Essential Understandings and student learning expectations , and  


• To establish that as the grade level increases, the relationship of the focal 
KSAs/Essential Understandings and student learning expectations across grades 
and the content claims consistently builds toward exit outcomes for college, career, 
and community readiness as expressed through grade-level expectations.  


To accomplish these goals, researchers addressed the following research questions for 
mathematics and English language arts (ELA)/reading and writing: 


1. Do the grade-specific focal KSAs/Essential Understandings and student learning 
expectations support the content claims? Are there any claims not supported? Are 
there any focal KSAs/Essential Understandings and student learning expectations 
that do not link to the content claims? 
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2. Across all grades, do the focal KSAs/Essential Understandings and student learning 
expectations represent vertical coherence by building toward the exit expectations 
manifested through the content claims? Are there areas where the focal 
KSAs/Essential Understandings or student learning expectations at a particular 
grade level do not represent a more complex version of a claim made in the previous 
grade? 


The Content Claims 
As outlined in the Standards for Educational and Psychological Testing (AERA, APA, & 
NCME, 2014), “the first step in developing test specifications is to extend the original 
statement of purpose(s), and the construct or content domain being considered, into a 
framework for the test that describes the extent of the domain, or the scope of the 
construct to be measured” (p. 76). Content claims define what constitutes student 
proficiency in a content area. Specifically, a claim is a concise description of the 
overarching skills that a student needs to be college, career, and community ready. In 
combination with the assessment evidence, content claims clarify what abilities students 
should develop and how to understand what students understand and can do. Content 
claims clarify and serve the following purposes: 


• frame a manageable number of learning goals around which instruction can be 
organized; 


• guide our thinking about what it means to be proficient; 


• guide the specification of appropriate assessment evidence; and 


• provide a basis for meaningful reporting to different interested audiences. 


NCSC articulated the content claims by content area as follows:  


Mathematics 
In mathematics, NCSC articulated four claims to support the assessment content. The 
claims are as follows: 


Claim 1: Students can perform mathematical procedures with accuracy. 


Claim 2: Students can demonstrate or explain the application of mathematical 
concepts. 


Claim 3: Students can interpret or represent quantitative relationships using 
mathematical tools, such as manipulatives, models, rules, or symbols. 


Claim 4: Students can make sense of problems based on real-world scenarios, choose 
an appropriate strategy, and apply mathematics to find a solution. 


English Language Arts—Reading 
NCSC articulated one claim in ELA-reading. 
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Claim: Students can comprehend a variety of complex texts and text types, including 
both literary and informational texts. 


English Language Arts—Writing 
NCSC articulated one claim in ELA-writing. 


Claim: The student can write effectively by generating a permanent product to 
represent and organize ideas, drawing evidence from literary or informational text or 
other media sources across genre types applying grammatical strategies and 
conventions of Standard English. 


Student Learning Expectations 
The NCSC project worked in collaboration with organizational partners to develop brief, 
one-page content elaborations for ELA and mathematics for each grade; these 
elaborations are referred to as the Learning Outcomes. The Learning Outcomes (in a 
content area at a grade) represent the essential skills that prepare a student to make 
progress toward the next grade. 


From the Learning Outcomes, NCSC derived the Learning Expectations  to provide a 
clear picture of what student learning expectations look like within the academic year 
and to connect instruction to assessment. Based on the grade-level academic content 
targets, Learning Expectations demonstrate how the Learning Outcomes become more 
sophisticated as students move up through the grades. Learning Expectations frame the 
key knowledge and skills for each grade-level (3-8 and 11) in mathematics and English 
language arts as brief narrative descriptions that integrate content knowledge and skills 
to more clearly describe expectations for student learning at each grade.  


The NCSC project intended that the student learning expectations support the shift in 
expectations for the teaching and learning environment for students with significant 
cognitive disabilities by emphasizing year-to-year goals that establish ongoing targets 
for learning and growth. The student learning expectations reflect what a student should 
know and be able to do at the end of each grade to reach the exit expectations; these 
are the end-of-year targets for learning and demonstrate the increasingly more 
sophisticated learning outcomes as students progress through the grades.  


Focal Knowledge, Skills, and Abilities and Essential 
Understandings 
Focal KSAs 
The focal KSAs are the primary knowledge, skills, and abilities or constructs of interest 
targeted for the NCSC AA-AAS. NCSC item developers used the focal KSAs as a 
framework to write items for the AA-AAS. 
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Essential Understandings 
Essential Understandings refer to the necessary and fundamental knowledge and skills 
required to address successfully the content identified in the CCSS and the academic 
grade-level content targets. For example, in mathematics, an essential understanding is 
broken down into the fundamental or concrete concepts and skills needed to address 
the content and the specific symbols or referents related to the learning and application 
of mathematics concepts and skills (e.g., mathematical operations of addition, 
subtraction, multiplication, division, problem-solving, and solving equations). Item 
developers wrote entry-level items on the AA-AAS to the Essential Understandings. 


Methodology 
Participants 
Researchers recruited three content and/or special education experts for each of the 
three content areas (mathematics, ELA/reading, and ELA/writing; N = 9) using 
convenience sampling (see Appendix A: Vertical Coherence Recruitment Email). 
Researchers intended that content experts provide feedback from a content perspective 
and that special education experts provide expertise from an alternate assessment 
perspective. Researchers determined panelist eligibility based on two criteria: (a) 
panelists could not have assisted in the development of the learning expectations or 
expectations for the AA-AAS; and (b) panelists should have familiarity with the NCSC 
project, the goals of the NCSC system, and the Common Core State Standards 
(CCSS). Some of the panelists included NCSC state representatives who were not part 
of the development process.  


Researchers asked panelists to complete a questionnaire detailing their experience 
(see Appendix B: Participant Questionnaire). Across all three content areas, one 
panelist held a bachelor’s degree, five panelists held master’s degrees, one panelist 
held a doctoral degree, and two were pursuing a doctoral degree. All but one panelist 
held a leadership role in developing curriculum in their state, and all but one had 
received specialized training to work with students with disabilities. Panelists had an 
average of 20.6 years of experience in education, and a median of 20 years. 


Procedures 
Prior to beginning ratings on the first day of the study, researchers provided a training to 
orient panelists to the study tasks (see Appendix C: Training Slides). During the training, 
researchers reviewed the purpose of the study; provided an overview of the NCSC AA-
AAS development process and the development and roles of the student learning 
expectations, focal KSAs/Essential Understandings, and content claims; and provided 
examples of how to use the rating forms. Furthermore, researchers described the 
importance of consensus ratings and gave participants instructions on providing 
feedback. Although the groups rated together, panelists tracked personal ratings on 
individual sheets, which they returned to research staff upon completion of the study.  
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Grade Level Ratings 
Researchers provided each participant with a binder that included the training slides, 
the content area student learning expectations, focal KSAs/Essential Understandings, 
content claims, and rating forms. Each group first rated whether the student learning 
expectations and focal KSAs/Essential Understandings at each grade level represented 
the content claims. Participants began with the lowest grade and moved through the 
grades until they finished. At each grade, panelists indicated whether each of the grade-
level student learning expectations and focal KSAs/Essential Understandings 
addressed the claims; whether the student learning expectations and focal 
KSAs/Essential Understandings addressed any content not present in the claims, and if 
any of the claims were not addressed by the student learning expectations or focal 
KSAs/Essential Understandings.  


Grade Span Ratings 
Participant groups then reviewed the student learning expectations and focal 
KSAs/Essential Understandings across grade spans to ascertain whether they 
manifested a vertical coherence by building toward the exit expectations expressed in 
the content claims. Specifically, participants investigated the gradation from one grade 
to the next, identifying whether a gradation in the complexity of the student learning 
expectations and focal KSAs/Essential Understandings existed. Once participants 
finalized all ratings, the content area groups convened to achieve consensus ratings 
and to review any general areas of concern. 


Overall Rating 
Finally, panelists provided a holistic judgment, or rated their individual level of 
agreement, about whether the student learning expectations and focal KSAs/Essential 
Understandings built toward the exit expectations. In addition to providing their level of 
agreement, they also provided a rationale for their ratings. 


Facilitators 
Throughout the process, one researcher facilitated each content area group. A 
facilitator’s role was to clarify concepts and ask probing questions whenever groups had 
difficulty reaching consensus. Facilitators took detailed notes of a group’s conversations 
and tracked consensus through a group-level rating sheet, but they never participated in 
the rating process. If groups did not reach consensus, facilitators used the individualized 
ratings sheets to further explain areas of division. 


Rating Rubrics 
Panelists completed three sets of ratings to support the evaluation of the degree of 
coherence and vertical coherence of the focal KSAs/Essential Understandings and the 
student learning expectations in relation to the content claims. Researchers developed 
rating sheets, described in the following sections, to collect panelists’ ratings.  
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Degree of Coherence 
Panelists reviewed and completed ratings of the degree of coherence between the focal 
KSAs/Essential Understandings or the student learning expectations and the content 
claims. Researchers established a rubric for both the focal KSAs/Essential 
Understandings ratings and the student learning expectations ratings (see Exhibit 1). 
Possible ratings range from 0, indicating that the focal KSAs/Essential Understandings 
or student learning expectations provide little to no evidence in support of the claim(s), 
to 3, indicating that the focal KSAs/Essential Understandings or student learning 
expectations provide full evidence in support of the claim(s). 


Exhibit 1. Degree of Coherence: Focal KSAs/Essential Understandings and 
Student Learning Expectations Rating Scale 


Rating Description 


0 These focal KSAs/Essential Understandings or student learning 
expectations provide little to no evidence in support of the claim(s) 


1 
These focal KSAs/Essential Understandings or student learning 
expectations provide some evidence in support of the claim(s), but 
there are notable gaps in the evidence provided  


2 
These focal KSAs/Essential Understandings or student learning 
expectations provide some evidence in support of the claim(s) in 
general, with small gaps in the evidence provided 


3 These focal KSAs/Essential Understandings or student learning 
expectations provide full evidence in support of the claim(s) 


Vertical Coherence 
Researchers developed a vertical coherence form to collect panelists’ ratings of the 
focal KSAs/Essential Understandings and student learning expectations across grade 
spans. Researchers wanted to determine whether the focal KSAs/Essential 
Understandings and student learning expectations manifested changing expectations 
across grades. For example, the focal KSAs at grade 5 might assess the same skills the 
focal KSAs at grade 4 assess, but at greater depth. The vertical relationship of skills 
should demonstrate that each grade builds upon skills taught and learned at the 
previous grade to help students reach the next grade and ultimately reach the exit 
expectations. Using definitions based on Webb (2005; see Exhibit 2), panelists provided 
holistic assessments for the degree to which the focal KSAs/Essential Understandings 
demonstrated vertical coherence. 
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Exhibit 2. Vertical Coherence 


Vertical Relationship Description 


Broader 
The focal KSAs/Essential Understandings or student 
learning expectations cover more content than the 
previous grade span 


Deeper 
The focal KSAs/Essential Understandings or student 
learning expectations include more complex content than 
the previous grade span 


Prerequisite 
The focal KSAs/Essential Understandings or student 
learning expectations in the previous grade span include 
prerequisite skills 


New 
The focal KSAs/Essential Understandings or student 
learning expectations introduce content not included in 
the previous grade span 


Identical The same skills are included in all grades 


Holistic Judgment 
Lastly, researchers asked panelists to provide their holistic judgments on the 
progression of focal KSAs/Essential Understandings and student learning expectations 
across grades. Specifically, panelists indicated their disagreement or agreement on a 4-
point scale (strongly disagree, disagree, agree, and strongly agree) with the following 
statements: 


• The evaluation of the focal KSA/Essential Understandings within and across 
grades 3–8 and 11 showed evidence of strong coherence between the 
measurement model and NCSC’s long-term outcome of college, career, and 
community readiness as expressed in the content claims. 


• The evaluation of the student learning expectations within and across grades 3-8 
and 11 showed evidence of strong coherence between the measurement model 
and NCSC’s long-term outcome of college, career, and community readiness as 
expressed in the content claims. 


Each panelist individually provided his or her holistic judgment rating and rationale for 
that rating (see Appendix F: Holistic Judgment). 


Data Analysis 
Given the qualitative nature of the data, researchers primarily conducted qualitative 
analyses and summarized results. For ratings on a 0–3 scale (with 0 indicating little to 
no evidence and 3 indicating full evidence), researchers first calculated interrater 
agreement among the individual ratings made prior to achieving consensus ratings. For 
the consensus ratings, researchers noted at which grades panelist groups gave a rating 
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(or ratings) of less than 3 and provided a consensus narrative summary and a table of 
the rationales panelists gave for these ratings. If the panelists indicated that the focal 
KSAs/Essential Understandings or student learning expectations contained additional 
content not present in the content claims, researchers provided a narrative summary 
and table of evidence.  


Researchers made a table of the consensus data from the Vertical Coherence Form 
and described the trends across grade spans using narrative. Researchers made 
general comparisons across the grade spans and noted areas where panelists indicated 
a larger or small vertical relationship. 


Using the Holistic Judgment Form, researchers calculated the average level of 
agreement with the two holistic judgment statements for each of the content areas. 
Researchers also used coding to summarize the open-ended responses to describe 
major rationales that supported panelists’ level of agreement.  


Results 
Researchers organized findings by research question. 


Research Question 1: Do the grade-specific student learning 
expectations and focal KSAs/Essential Understandings support the 
content claims? Are there any claims not supported? Are there any 
student learning expectations and focal KSAs/Essential 
Understandings that do not link to the content claims? 
Panelists provided individual ratings of the degree of coherence between the grade-
level focal KSAs/Essential Understandings and the content claims and the student 
learning expectations and the content claims. Content area groups then worked 
together to form consensus ratings by content area and grade combination. Panelists 
also provided their rationale for the ratings; researchers included the panelists’ 
rationales in the form of quotations in the following exhibits. 


Across the three content areas, researchers found high levels of interrater agreement 
for both the focal KSAs/Essential Understandings 0–3 scale ratings (interrater 
agreement = 0.81) and the student learning expectations 0–3 scale ratings (interrater 
agreement = 0.91).  


Focal KSAs/Essential Understandings 
In mathematics, panelists rated most grade-level focal KSAs and Essential 
Understandings as providing full evidence in support of the content claims but reported 
that focal KSAs and Essential Understandings at grades 5, 7, and 8 provided less than 
full evidence (see Exhibit 3 for panelist rationales). Reading panelists indicated that the 
focal KSAs and Essential Understandings at each grade provided full evidence in 
support of the claims. For writing, the majority of consensus ratings were a 3, with the 
exception of ratings of KSAs and Essential Understandings at grades 3–5. Overall, most 
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ratings indicated that the focal KSAs and Essential Understandings provided full 
evidence in support of the claims. 


Exhibit 3. Focal KSAs/Essential Understandings: Degree of Coherence with 
Content Claims: Ratings Less Than 3 


Content  
area Grade Degree of 


coherence Rationale 


    


Mathematics 


5 2 


Too many new skills for the student to be able 
to attain the claims. The overall coverage of 
Claim 4 is much too thin. Very little 
application. Strange that the SLEs are so 
heavy in support of Claim 4. Not so much that 
there is new material, but more like a step up 
from grade 4 skills. A lot on Claim 2. 


7 2 


Focal KSA/EU did not address Claim 2 
adequately. More procedural skills; not 
enough real-world applications. Each of the 
focal KSA/EU sets can be applied to multiple 
claims. A lot of new concepts. Uneven 
distribution of evidence to adequately support 
all claims. 


8 2 Very focused on Claims 1, 2, and 3. Very little 
related to Claim 4. 


Writing 


3 2 


The “Production and Distribution of Writing 
and Defined Expectations of Writing 
Performance” focused on narrative, while the 
content claim addresses all genres. Some of 
the skills could cross over to other writing 
genres. 


4 2 None. 


5 2 


The “Text Types and Purposes” section is 
supported by the claim, but not enough by 
itself. The “Defined Expectations for Writing 
Performance” focuses on narrative writing, 
and the content claim addresses all genres. 


Panelists also indicated whether the focal KSAs and Essential Understandings provided 
content not present in the claims (see Exhibit 4). Panelists indicated that the 
mathematics focal KSAs and Essential Understandings did not provide additional 
content. In reading, panelists identified additional content in the focal KSAs and 
Essential Understandings at the higher grades, specifically, grades 5, 6, 7, 8, and 11. In 
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writing, panelists identified additional content in the focal KSAs and Essential 
Understandings at grades 3, 4, and 5. 


Exhibit 4. Additional Evidence Contained in the Focal KSAs/Essential 
Understandings not Present in the Content Claims 


Content 
area Grade Additional evidence 


Reading 


5 Compare and contrast is a skill that exceeds basic 
comprehension.  


6 Ability to summarize information from a variety of sources is a 
higher-level skill; integration of information.  


7 Analyze the development. Analyze is above comprehending; 
analyze interactions of characters. 


8 
Use of the term "analyze"; analyze the development of 
something; how the information contributes to the development 
of ideas; identify where the texts disagree. 


11 
Analyze, evaluate and integrate; how structure of specific parts 
contribute to the overall structure; why an author made a specific 
word choice 


Writing 


3 The inclusion of temporal words and dialogue exceed the writing 
claim. 


4 The dialogue and sensory details are additional. 


5 It is difficult to connect quotations, dialogue, and sensory details 
to the writing claim; they seem additional. 


Student Learning Expectations 
In mathematics, panelists rated all but two grades as a 3, indicating that the student 
learning expectations provided full evidence in support of the claim. At grades 3 and 4, 
panelists provided a rating of 2, indicating that the student learning expectations 
provided some evidence in support of the claim, but that there were some gaps. 
Panelists provided the following feedback: 


• Grade 3: The student learning expectations lay out a lot of groundwork at this grade. 
Claim #4 seems a bit thin at this grade, because we seem to assume the skills at 
grade 3 are carried forward. It seems like a lot of skills that are not targeted for 
measurement are included in the student learning expectations. The skills 
introduced in grade 4 seem to go beyond the content claims that grade 4 is 
attempting to make. Claim #4 is heavily demonstrated; claim #1 is thin.  


• Grade 4: The student learning expectations seem to be overloaded on claim #4, but 
too light on the other claims. 
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Within reading and writing, panelists rated every grade a 3, indicating the student 
learning expectations provided full evidence in support of the claims. In general, the 
student learning expectations across content areas and grades provided full evidence in 
support of the claims.  


Panelists indicated whether the student learning expectations provided additional 
content not included in the claims; panelists documented their comments by content 
area and grade (see Exhibit 5 for panelists’ comments). In mathematics, panelists 
identified additional content in the student learning expectations for grades 3–5. In 
writing and reading, panelists reported that in each grade, the student learning 
expectations provided additional content not found in the claims. 


Exhibit 5. Additional Evidence Contained in the Student Learning Expectations 
not Included in the Content Claims 


Content 
area Grade Additional evidence 


Mathematics 


3 


Nothing about estimation and classifying is explicit in the 
claims. Classifying seems more foundational. Estimation 
would be necessary for finding area and perimeter. In other 
words, estimation helps students "make sense of," "interpret," 
and use a "mathematical tool." “Classifying shapes using 
attributes” is outside the realm of the mathematics content 
claim. Recommendation: replace the word "classify" with the 
word "identify." 


4 


Many new concepts introduced. There is so much there, it 
may become overwhelming for teachers. Perhaps "soften" it 
by using ideas such as "introduce the concept of." The 
language may be too challenging for students and teachers. 
The gap in the additional skills [occurs in] claim 1. 


5 
[The student learning expectations cover the content in] the 
claims, but [there are] too many new skills to perform up to 
the expectations of the claims.  


Reading 


3 


Skills address integration of information and go beyond 
comprehension; students compare two texts, which is a high-
level comprehension skill. Also, there is additional evidence 
of word work and decoding words—word analysis skills are 
not fully represented in the claim. 


4 


Development of word work and teaching self-monitoring 
strategies; using information to compare and contrast is a 
higher comprehension skill; a higher-level critical thinking 
skill; explaining how information contributes to 
comprehension; identifying how structures are different 
across literary texts; using text features and tools. 
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Content 
area Grade Additional evidence 


5 Integration of information exceeds [content claim]. 


6 Some skills are above "comprehend"; it is not clear that the 
student is developing new strategies. 


7 None 


8 Analyze and develop throughout; use of multiple strategies; 
explain the use of literary techniques within in the text. 


11 Determine which pieces of evidence provide the strongest 
support (evaluation piece); analyze the impact. 


Writing 


3 
Keyboarding skills included in the student learning 
expectations are good, but exceed the claim. Temporal words 
and a short research project also exceed the claim.  


4 
Keyboarding skills included in the student learning 
expectations are good, but exceed the claim. A short 
research project and precise language also exceed the claim.  


5 Keyboarding, publishing, and consulting resources as needed 
are additional. 


6 Keyboarding and publishing are additional. 


7 Keyboarding and publishing are additional. 


8 Keyboarding and publishing are additional. 


11 The style manuals were additional. 


Research Question 2: Across all grades, do the student learning 
expectations and focal KSAs represent vertical coherence by building 
toward the exit expectations manifested in the content claims? Are 
there areas where the student learning expectations or focal KSAs at 
a particular grade level do not represent a more complex version of a 
claim made in the previous grade? 
Panelists provided ratings for each content area to investigate the vertical coherence of 
the focal KSAs/Essential Understandings and student learning expectations at the 
grade span level. In addition to their ratings, panelists also provided examples of skills 
or content to support their ratings. This investigation included an appraisal of the extent 
to which the focal KSAs/Essential Understandings and student learning expectations 
differ within grade spans (3–6, 7–11, and 3–11) on the five vertical relationships: 
breadth, depth, the introduction of new content, prerequisite skills, and identical content. 
Researchers provided the ratings, as well as panelists’ quotations of examples, in the 
following exhibits. 
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Focal KSAs/Essential Understandings 
Overall, panelists in the three content areas indicated that the focal KSAs/Essential 
Understandings exhibited vertical coherence, demonstrating that the grades built upon 
one another toward the exit expectations. 


In mathematics, panelists determined ratings of the focal KSAs and Essential 
Understandings within grade spans for the five vertical relationships (see Exhibit 6). 
Panelists indicated that across all grades, the focal KSAs and Essential Understandings 
were broader, deeper, required prerequisite skills at the higher-grade levels, and 
introduced new content at the higher-grade levels. Across all grades, panelists indicated 
that there were very few identical mathematics skills. Given the fact that panelists rated 
the other vertical relationships at 50% or 75%, the lack of identical skills is reasonable. 
Overall, the mathematics focal KSAs and Essential Understandings exhibited a vertical 
coherence across the grade spans. 


In reading, panelists determined ratings of the focal KSAs and Essential 
Understandings within grade spans across five vertical relationships (see Exhibit 7). 
Similar to mathematics panelists, reading panelists indicated that overall, the focal 
KSAs and Essential Understandings at the higher grade levels were broader, deeper, 
and required prerequisite skills. Similar to mathematics focal KSAs and Essential 
Understandings, the reading focal KSAs and Essential Understandings did not present 
identical skills at the higher grade levels. Reading panelists provided fewer examples to 
accompany their ratings, but indicated that at grades 3–6, summarizing text was 
broader at the higher grade levels and that a broader relationship across grades 7–11 
was more salient in informational texts. 


In writing, panelists determined ratings of the focal KSAs and Essential Understandings 
within grade spans across the five vertical relationships (see Exhibit 8). Across the three 
grade spans, panelists indicated that 50% to 75% of the focal KSAs and Essential 
Understandings across grades were broader and that 50% of the focal KSAs and 
Essential Understandings were deeper as the grades increased. Panelists indicated that 
the higher grades in grade span 3–6 required more prerequisite skills than the higher 
grades in grade span 7–11, and panelists attributed this discrepancy to the gap 
between grades 8 and 11. Across grades 3–6 and 3–11, panelists indicated that higher 
grades introduced less new content than across grades 7–11. Finally, panelists 
indicated that grades 3–11 had much of the same content. Panelists indicated that 
grades 3–11 had much of the same content in that the writing expectations and 
productions were similar, though the breadth and depth could vary.  
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Exhibit 6. Mathematics Focal KSAs and Essential Understandings: Vertical Coherence Consensus Ratings 


Vertical  
relationship 3–6 Examples 7–11 Examples 3–11 Examples 


Broader 50% 


Increase in the magnitude 
of the numbers, number of 
steps in problem solving, 
and coverage of 
mathematics skills; 
positive/negative integers 
on a number line; 
operations using decimals; 
introduce the concept of 
ratios from understanding 
relationships; solving 
equations.  


50% 


Many skills from previous 
grades expanded upon; 
proportional relationships, 
data and graphing, word 
problems, simplify 
expressions, linear 
models, predicting, and 
solving equations. 


75% 


Number sense broadens 
from lower grades; using 
equations is found 
throughout all grades 
and leads to algebra; 
increase in visual 
representation 
information (graphs).  


Deeper 50% 


Higher order thinking 
skills required to solve 
problems; more 
“application” in real world 
context; classifying 2-D 
shapes; many skills built 
upon across the band; 
understanding and 
application of proportions; 
working with data. 


75% 


Expansion on proportion, 
ratio, and equation; 
geometry became the 
application to other areas; 
comparing shapes leads 
to similarity and 
congruency; using 
variables leads to 
“algebra” skills; real 
numbers, analyzing 
graphs, using formulas 
and recognizing functional 
relationships.  


75% 


Real numbers, more 
data analysis and 
graphing, interpreting 
and predicting, 
understanding/recognizi
ng relationships, and 
higher values and 
higher order thinking 
skills.  
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Vertical  
relationship 3–6 Examples 7–11 Examples 3–11 Examples 


Prerequisite 75
% 


Understanding of 
operations; using picture 
graphs to introduce data 
analysis skills; 
representations of 
fractions and models of 
relationships; 
understanding shapes; 
rounding values, and 
number sense. 


75% 


Many skills built upon at 
previous grades; to be 
successful at [grade 11], 
nearly every skill must be 
taught and learned. 
However, there are [fewer] 
prerequisite skills between 
7 and 8th grades; solving 
for area, volume, ratios, 
proportions 


75% 


All skills progress and 
ultimately lead to grade 
11; skills support deeper 
knowledge in all domains. 


New 25
% 


Integers and percentages 
are introduced in higher 
end of the band; integers, 
percent, and linear 
equations; quadrilaterals, 
ratios/unit rate, and use of 
variables/unknowns in 
problem solving. 


50% 


Analyze graphs; 
Pythagorean theorem, 
scatter plots, dilations, 
rotations, reflections; slope 
is a new connection to 
rates of change because 
the “language” is changed; 
exponents; circles, 
proportional relationships, 
volume, irrational numbers  
more mathematical terms 
are introduced (e.g. Scatte  
plots). 


50% 


New skills seen in upper 
grades; new skills are 
introduced, but most skills 
are built upon and 
extended.  


Identical 0% 


Decomposition of 
numbers; area of 
rectangles; solving word 
problems; one-step 
problem solving. 


0% 


Variables in equations, 
word problems. 


0% 


Hardly any. 


Note. Examples were provided by panelists. 
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Exhibit 7: Reading Focal KSAs and Essential Understandings: Vertical Coherence Consensus Ratings 


Vertical  
relationship 3–6 Examples 7–11 Examples 3–11 Examples 


Broader 50% 


Grade 3, 
determining central 
idea; grade 4, 
determining the 
theme; grade 5, 
summarizing a text; 
grade 6, beginning 
to end (clear 
pathway across the 
grades). 


50% 


Most prevalent in 
informational [texts]; 
in literary [texts], plot, 
relationship, and 
author’s choice is 
broader; identify 
arguments. 


50% 


None. 


Deeper 50% 


Referring to support 
to explaining; 
determine central 
ideas and using 
details to support. 50% 


Reading at the word 
level is deeper; 
identifying argument 
to identifying point of 
view; analyzing 
interactions to how 
information develops 
the central idea; 
using two pieces of 
evidence.. 


50% 


None. 


Prerequisite 75% 


None 


75% 


In grade 11, why the 
author uses specific 
word is not a 
prerequisite. 


75% 


None. 
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Vertical  
relationship 3–6 Examples 7–11 Examples 3–11 Examples 


New 25% 


Grade 4, use of 
general academic 
words and phrases; 
how information 
contributes; grade 5, 
compare and 
contrast two or more 
texts; summarizing 
without personal 
opinion from a 
variety of texts; 
grade 6, use of 
domain-specific 
words. 


50% 


There are new skills 
in all three strands; 
new skills with 
respect to inference, 
conclusion, and 
summaries; 
relationship to other 
story element. 50% 


None. 


Identical 0% 


Ability to refer to 
details; context for 
multiple meaning; 
ability to use 
information 
presented visually. 


0% 


Ability to use context 
and grade-
appropriate phrases 
to determine meaning 
of the phrase; 
evidence to support. 


0% 


None. 


Note. Examples were provided by panelists. 
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Exhibit 8. Writing Focal KSAs and Essential Understandings: Vertical Coherence Consensus Ratings 


Vertical  
relationship 3–6 Examples 7–11 Examples 3–11 Examples 


Broader 50% 


Expectations for writing 
performance include a 
broad range of skills 
(e.g., evidence, 
sequencing, and 
conclusion); writing 
expectations range from 
writing to entertain to 
writing to inform, 
including the details to 
entertain and then to 
inform. 


75% 


The text type and 
purposes covers four 
different targets (relevant 
details, organization, 
describing, and 
conclusions). The 
progression within text 
types [goes] from 
narrative to informative 
to explanatory. 


75% 


While there was not  
broader [skills] at grades 
3–6, [the skills] 
broadened in grades 8–
11. For example, grades 
3–5 focused heavily on 
narrative; grades 6–11 
included argumentative, 
informative, and 
narrative. 


Deeper 50% 


Descriptions and 
techniques (e.g., 
dialogue, quotations, 
etc.) go deeper as 
grades increase; 
organization of ideas 
progresses; the 
language conventions, 
grammar [and] 
punctuation, are stated 
[in] the same [way] 
across grades, which 
kept rating at 50%. 


50% 


Moved from introduction 
and conclusions in grade 
7 to group information 
logically in grade 8; 
additional skills are 
added at grades 8 and 
11 for details and 
supporting evidence. 


50% 


Some of the [focal 
KSAs/Essential 
Understandings] went 
deeper. 
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Vertical  
relationship 3–6 Examples 7–11 Examples 3–11 Examples 


Prerequisite 75% 


The prerequisite for text 
structure introduced in 
grade 5 is not present. 25% 


Organization of ideas 
and gathering relevant 
information scaffold 
clearly; there was a huge 
jump to the argument 
piece in grade 11. 


50% 


Prerequisite skills are 
more evident in grades 
3–6. However, there was 
a larger gap between 
grade 8 and 11. 


New 25% 


The production of 
informational text is 
introduced in grade 6. 50% 


The[re was a] huge jump 
to the argument piece in 
grade 11; the research 
piece in grade 8 was 
new. 


25% 


The research and the 
argumentative writing 
piece were both new. 


Identical 75% 


Production of writing, 
expectations for writing, 
and language 
conventions were the 
same across grades  
3–5; conclusion was 
identical in grades 3–5. 


50% 


 Many of the production 
and writing expectations 
are identical between 
grades 7 and 8. 75% 


None. 


Note. Examples were provided by panelists. 
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Student Learning Expectations 
Overall, panelists in the three content areas indicated that the student learning 
expectations exhibited vertical coherence, demonstrating that the grades built upon one 
another toward the exit expectations for students. 


In mathematics, panelists determined the vertical coherence of the student learning 
expectations within grade spans for each of the five vertical relationships (see Exhibit 
9). Across all grade spans, panelists indicated that the student learning expectations 
were deeper in the higher grades; they specifically cited expectations such as 
calculating fractions and applications of world problems. Panelists also indicated that 
50% to 75% of the student learning expectations from a grade expanded upon the skills 
in the previous grade.  


In reading, panelists determined the vertical coherence of the student learning 
expectations within grade spans for each of the five vertical relationships (see Exhibit 
10). Across all grade spans, panelists indicated that 50% of the student learning 
expectations were both broader and deeper. Across all grade spans, panelists indicated 
that 75% of the student learning expectations in the higher grades required prerequisite 
skills developed in lower grades, although panelists provided few examples. Panelists 
indicated that the higher grades required some new skills, but reported that none of the 
skills referenced in the student learning expectations were identical. 


In writing, panelists determined the vertical coherence of the student learning 
expectations within grade spans for each of the five vertical relationships (see Exhibit 
11). Panelists reported that the higher grades within each grade span exhibited broader 
and deeper student learning expectations, and that the higher grades required 
prerequisite skills found in the student learning expectations. However, panelists 
indicated that there were fewer new expectations. 







21 


Exhibit 9. Mathematics Student Learning Expectations: Vertical Coherence Consensus Ratings 


Vertical  
relationship 3–6 Examples 7–11 Examples 3–11 Examples 


Broader 75% 


Number sense 
consistently broadened 
across the span; almost 
every skill is expanded 
upon from grades 3 
through 6; measurement 
and patterns. 


50% 


Proportional relationships 
continue to broaden in 
terms of how to interpret 
data; number system is 
now covered; linear 
equations are covered. 
Concept of congruence; 
translation. 


75% 


From grades 3–11, the 
content covers all 
domains. 


Deeper 75% 


Number sense expanded 
to fractions and integers, 
comparing, problem 
solving, algorithms, 
absolute value and using 
formulas, quadrilaterals; 
took concepts to a deeper 
level.  


75% 


Proportional relationships, 
linear equations, use of 
formulas required, linear 
and non-linear graphs, 
rational and irrational. 
More applications of word 
problems. Drilling down to 
mastery and application. 


75% 


Clearly emphasizes 
application and mastery 
of mathematics skills 
(e.g., whole numbers to 
rational and irrational 
numbers). 


Prerequisite 50% 


Heavy in number sense, 
graphing, symbols, and 
operations. 50% 


Early skills needed for 
proportional relationships, 
linear equations, use of 
formulas, 
rotations/reflections, and 
measure of center.  


50% 


At the higher grades, 
there are fewer 
prerequisite skills 
represented.  
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Vertical  
relationship 3–6 Examples 7–11 Examples 3–11 Examples 


New 25% 


Mostly fleshing out what 
was already introduced; a 
big jump in grades 4 and 
6 (e.g., 3-D figures, 
points/lines/planes). 


25% 


Sample populations, 
experimental and 
theoretical probabilities, 
surveys, exponents, 
irrational numbers, slope, 
Pythagorean theorem. 


25% 


None. 


Identical 25% Data collection and 
measurement. 0% Data and probability. 25% None. 


Note. Examples were provided by panelists. 
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Exhibit 10. Reading Student Learning Expectations: Vertical Coherence Consensus Ratings 


Vertical  
relationship 3–6 Examples 7–11 Examples 3–11 Examples 


Broader 50% 


Grades 3–6 include drama 
and poems, character 
motivation; non-print 
resources, multiple 
sources; how figurative 
language is used; how point 
of view influences 
interpretation. 


50% 


More emphasis on 
informational text indicates 
that there is more content; 
multiple sources were 
presented in different 
formats; [skills move from] 
relationship to conflicting 
evidence to authors’ choice; 
go from meaning 
(inferences, summary, 
conclusion) to deriving 
meaning from text and non-
print sources. 


50% 


None. 


Deeper 50% 


Self-monitoring, drawing 
inferences, point of view 
and character motivation; 
general words to unknown 
to figurative to connotative. 


50% 


From grades 7–8, [there is] 
strong evidence; evaluate 
the claim; previous skills 
being done “deeper”; 
evaluate the strength of 
support; in language, grade 
7–8 is deeper; in grade 8–
11, analyze an author’s use 
of words; in grade 8, point 
of view and purpose of the 
text is more complex as 
compared to grade 7. 


50% 


None. 
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Vertical  
relationship 3–6 Examples 7–11 Examples 3–11 Examples 


Prerequisite 75% 


The following set of skills 
were prerequisite to grade 
6; grade 5, summarize, 
compare and contrast, and 
integrate; grade 4, interpret, 
assess point of view and 
motivation; grade 3, 
determine central idea and 
determine meaning. 


75% 


None 


75% 


None. 


New 25% 


Reading at the word level; 
added reference materials 
and unknown words and 
phrases and shades of 
meaning; grade 5 figure 
language and in grade 6 
connotative meaning was 
added; in informational text, 
compare and contrast were 
added in grade 4; grade 5 
introduces “relationships” 
and how an idea 
contributes to another 
concept; grade 6 
[introduces] how key ideas 
elaborate; presentation of 
events vs. just point of 
view; in literary text, adds 
interpretation. 


50% 


From grades 7 to 8, literary 
techniques, humor, 
conflicting evidence, 
connotations; how terms 
affect meaning; grades 8 to 
11, non-print and impact of 
author’s choices. 


50% 


None. 
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Vertical  
relationship 3–6 Examples 7–11 Examples 3–11 Examples 


Identical 0% 


None 


0% 


Development of central 
idea; [in] grade[s] 7 and 8, 
points of view and 
characters; determining 
central theme. 


0% 


In grades 7 and 
8, determining 
and analyzing 
central theme. 


Note. Examples were provided by panelists. 
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Exhibit 11. Writing Student Learning Expectations: Vertical Coherence Consensus Ratings 


Vertical  
relationship 3–6 Examples 7–11 Examples 3–11 Examples 


Broader 75% 


The expectations within 
the writing process 
broadens (opinion, 
narrative, informational). 


50% 


In grades 7 and 8 there 
are several areas in 
which the skills were the 
same or were very similar 
(e.g., writing structured 
arguments); significant 
jump from grade 8 to 11 
from informative to 
argumentative. 


75% 


Overall, the skills 
broaden; grades 7 and 8 
were [similar]. 


Deeper 75% 


The writing process in 
grade 3 (writing simple 
explanations) to grade 5 
(developing an opinion 
piece with introduction 
and conclusion) moved 
from temporal words, to 
sensory details/concrete 
words and phrases, to 
dialogue and character 
responses, to literary 
techniques, clauses, etc. 


75% 


Transitional words and 
phrases to precise 
language to concrete 
precise details; writing 
process increases across 
grades (explain a topic to 
convey a message, to 
use a style manual); 
editing increased as well. 


75% 


The writing expectations 
and process went deeper. 


Prerequisite 75% 


They mostly built on each 
other; the ones that were 
the same throughout 
made it fall below 100% 


50% 


Students understand the 
use of language to 
express ideas in grade 7 
and applied in grade 8. 


50% 
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Vertical  
relationship 3–6 Examples 7–11 Examples 3–11 Examples 


New 25% 


Writing structured 
arguments in grade 6. 
Writing an informative 
piece in grade 5. 


25% 


Print and digital 
resources are new; 
relationship between 
story elements, 
conducting research 
projects, and imagery are 
new; introduced 
claims/counter claims in 
grade 11. 


25% 


. 


Identical 25% 


The first sentence was 
the same but with more 
details following it; 
language conventions 
and keyboarding were the 
same in grades 3 and 4. 


25% 


The second paragraph 
read differently but 
seemed very similar [in 
terms of] skills. 25% 


There were enough minor 
changes throughout, but 
the intent seemed to be 
the same. 


Note. Examples were provided by panelists. 
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Holistic Judgment 
The final judgment panelists made concerned the progression of the focal 
KSAs/Essential Understandings and the student learning expectations. Panelists 
completed the Holistic Judgment Form in which they considered the progression of the 
focal KSAs/Essential Understandings and the student learning expectations across 
grades and the vertical coherence within each grade and across all grades. Facilitators 
asked panelists to indicate their level of disagreement or agreement with two 
statements using a 4-point scale: strongly disagree, disagree, agree, and strongly 
agree. Researchers averaged panelists’ ratings within content areas and determined 
themes based on the rationales panelists’ provided. 


Across all three content areas, panelists agreed or strongly agreed that the focal 
KSAs/Essential Understandings evidenced strong coherence between the 
measurement model and NCSC’s long-term outcome of college, career, and community 
readiness as expressed in the content claims (see Exhibit 12). All three mathematics 
panelists strongly agreed that the focal KSA/Essential Understandings evidenced strong 
coherence between the measurement model and the NCSC’s long-term outcome. 
Reading panelists had an average agreement level of 3.3, which indicated agreement or 
strong agreement. Writing panelists had an average agreement level of 3.7, which 
indicated agreement or strong agreement. 
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Exhibit 12. Holistic Evaluation of the Focal KSAs/Essential Understandings  


Content area Average rating Rationale(s) 


Mathematics 4.0 • Strong coherence that builds upon grade 
level. 


Reading 3.3 


• Strong coherence—the increase of 
breadth and depth was found at a 
proportional rate. 


• In most grades, the focal KSAs 
contained content that was not included 
in the claim. 


• The majority of ratings reached 75%—
indicating room for improvement and a 
need to clarify alignment/coherence. 


Writing  3.7 


• The focal KSAs and Essential 
Understandings evidenced strong 
coherence. 


• The new information that did not seem to 
build upon previous information was 
information about narrative writing in 
grades 3-5, information about 
informative writing in grades 6-8, and 
information about argumentative writing 
in grade 11. Some gaps exist and there 
is room for improvement. 


Across all three content areas, panelists agreed or strongly agreed that the SLEs 
displayed evidence of strong coherence between the instructional model and NCSC’s 
long-term outcome of college, career, and community readiness as expressed in the 
content claims (see Exhibit 13). All mathematics and writing panelists strongly agreed 
that the student learning expectations provided evidence of strong coherence within the 
NCSC system, and reading panelists agreed or strongly agreed that the student 
learning expectations provided evidence of strong coherence within the NCSC system. 
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Exhibit 13. Holistic Evaluation of the Student Learning Expectations 


Content area Average eating Rationale(s) 
Mathematics 4.0 • Strong coherence  


Reading 3.3 


• Strong coherence 
• In all grades, the student learning 


expectations contained evidence not 
included in the claim. 


• Most of the ratings reached 75%. 


Writing  4.0 • Strong coherence 


Conclusion 
The purpose of this vertical coherence study was to solidify the links between the focal 
KSAs/Essential Understandings and the content claims, and the links between the 
student learning expectations and the content claims. Researchers conducted the study 
to provide evidence of coherence within the NCSC assessment system, specifically 
between instruction and measurement models. 


In addressing the first of two research questions, researchers found the focal 
KSAs/Essential Understandings across content areas and grades provided evidence in 
support of the content claims. Although mathematics panelists did not rate the focal 
KSAs/Essential Understandings as providing full evidence in support of the content 
claims, they reported that the focal KSAs/Essential Understandings provided full support 
for some, but not for all four mathematics claims. The reading panelists reported that 
the focal KSAs/Essential Understandings provided full support for the reading claim, 
and writing panelists indicated that the focal KSAs/Essential Understandings provided 
some evidence of the writing claim but fell short of providing full evidence supporting it. 


In general, panelists also agreed that the student learning expectations provided full 
evidence in support of the content claims. Mathematics panelists agreed that the 
student learning expectations at all but two grades provided full evidence in support of 
the mathematics content claims. At grades 3 and 4, panelists reported that the student 
learning expectations provided full evidence for most of the claims but not for all four 
claims. Both reading and writing panelists indicated that the student learning 
expectations across grades provided full evidence in support of the claims. 


To answer the second research question, panelists investigated the vertical coherence 
of the focal KSAs/Essential Understandings and the student learning expectations. 
Researchers also asked panelists to judge whether the focal KSAs/Essential 
Understandings and, separately, the student learning expectations provided evidence of 
strong coherence of the instructional or measurement model and NCSC’s long-term 
outcome of college, career, and community readiness as expressed in the content 
claims. 
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Panelists indicated that the focal KSAs/Essential Understandings in all three content 
areas represented vertical coherence across the five vertical relationships. In the higher 
grades, panelists reported some gaps in the focal KSAs/Essential Understandings, 
which they found reasonable given the gap between grades 8 and 11. Panelists also 
reported few instances of new content. (Researchers had expected this finding, given 
the broad nature of focal KSAs/Essential Understandings in comparison with narrower 
targets such as items.) Only writing panelists indicated that many of the focal 
KSAs/Essential understandings at higher grades represented skills identical to those at 
the lower grades.  


Panelists also indicated that the student learning expectations in all three content areas 
represented vertical coherence across the five vertical relationships. Unlike panelists’ 
focal KSAs/Essential Understandings ratings, panelists gaps across grade spans in the 
student learning expectations. As expected, panelists reported fewer new or identical 
student learning expectations across grades; the evidence panelists provided 
suggested that the student learning expectations grew primarily in terms of breadth and 
depth rather than in terms of introducing new expectations. 


In their holistic judgment ratings, panelists across content areas agreed or strongly 
agreed the focal KSAs/Essential Understandings within and across grades provided 
evidence of strong coherence between the measurement model and NCSC’s long-term 
outcome of college, career, and community readiness as expressed in the content 
claims. Panelists also agreed or strongly agreed the student learning expectations 
within and across grades provided evidence of strong coherence between the 
instructional model and NCSC’s long-term outcome of college, career, and community 
readiness as expressed in the content claims. 


In moving forward, NCSC state partners may consider evaluating and revising some of 
the focal KSAs/Essential Understandings in mathematics and reading to provide more 
comprehensive evidence of the content claims, thus establishing a tighter connection 
between the measurement model and the content claims. 
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Appendix A: Vertical Coherence Recruitment Email 
Overview of the Study 
Thank you for your interest in our study. The purpose of the National Center and State 
Collaborative (NCSC) is to develop curriculum and instruction materials and an 
alternate assessment based on alternate achievement standards (AA-AAS) for students 
with the most significant cognitive disabilities. Your participation in this study will 
contribute to the coherent system of curriculum, instruction, and assessment. 


The purpose of this study is to confirm the links between the student learning 
expectations and the content claims, and the focal knowledge, skills, and abilities (focal 
KSAs) and the content claims for mathematics, reading, and writing. Specifically, 
researchers want to determine if the focal KSAs and the student learning expectations 
support the content claims at each grade for all three content areas, and if the focal 
KSAs and the student learning expectations reflect vertical coherence by building 
toward the exit expectations manifested through the content claims. The study is two-
fold: to establish within and across grade support for the focal KSAs, student learning 
expectations, and the content claims. 


Research staff will collect data on the student learning expectations, focal KSAs, and 
content claims via rating sheets. While you will track your links for each of the data 
points, you will not need to submit personal identifying information for the purpose of the 
study. The research staff will hold the rating sheets in a secure location, but will remove 
any personal identifiers from the documents. 


Time Requirement 
This study will require your attendance at meetings in a location yet to be decided for 
four consecutive days. Days 1-3 will require your time from 9 am to 5 pm, while day 4 
will require your time from 9 am to 2 pm. You will work with other participants and 
research staff over the course of these four days. Over the course of the four days, your 
travel costs, lodging costs, and food costs will be covered by the project. 
Participation in the study is voluntary, and you may withdraw your consent at any time 
during the study. If you have any questions regarding the purpose of the study, you may 
contact Martha Thurlow, the principal investigator, at thurl001@umn.edu. 
If you are interested in the study, please respond to the email with a “yes, I would like to 
participate” and your availability. 
  



mailto:thurl001@umn.edu
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Appendix B: Participant Questionnaire  
In reporting the results of this vertical coherence study to those who must interpret and 
use them, it will be important to describe the background of the panelists who 
conducted the ratings; the report describing this study will include summary information 
about the panelists who participated in this process. Researchers will use your 
responses to generate this summary information, but will not be used to identify you or 
be connected to your ratings. Please do not indicate your name on this form. You may 
use the back of this form to provide additional information, as needed. 
 
1. Please indicate your current position. Include content area(s) and grade level(s). 
______________________________________________________________________


______________________________________________________________________ 


2. Please indicate other teaching or administrative positions you have held. 
______________________________________________________________________


______________________________________________________________________ 


3. For how many years have you been a professional educator? 
______________________________________________________________________ 
 
4. How many years of experience do you have in your area of expertise 
(ELA/mathematics, special education, etc.)?  
______________________________________________________________________


______________________________________________________________________ 


5. Please indicate the teaching and/or administrative certificates you currently hold. 
______________________________________________________________________


______________________________________________________________________ 


6. Please indicate your degree(s) and other qualifications. 
______________________________________________________________________


______________________________________________________________________ 


7. Do you have specialized training or experience in working with students with 
disabilities and/or students with the most significant cognitive disabilities? If yes, please 
explain. 
______________________________________________________________________


______________________________________________________________________ 


8. Please check all of the following statements that apply to you: 
 I conduct/have conducted professional development for teachers in my content 
area. 
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 I have/had a leadership role in curriculum planning in my school or district. 
 I have taught future teachers in a higher education setting. 
9. If there is other information that would help us understand your expertise in your 
content area, please describe it here (like experience as an assessment item writer or 
reviewer, range finder, etc.). 
______________________________________________________________________


______________________________________________________________________


______________________________________________________________________ 


10. What is your gender?          Male    Female   
11. What is your ethnicity? ________________________ 
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Appendix C: Training Slides 


 
Paperwork and Logistics


• Before you begin rating, we will collect:
– Panelist Background Questionnaire


• You will receive one binder which will contain:
– Agenda
– Training slides
– Focal KSAs/EUs, SLEs, and content claims by 


grade 
– Rating sheets
– Vertical Coherence Form
– Holistic Judgment Form
– Panelist Background Questionnaire and 


Evaluation Form
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Appendix D: Example Rating Form 
Content Area: 


Grade 
Focal KSA/EU 


Degree of 
Coherence with 
Content Claims 


Rationale 
SLE Degree of 


Coherence with 
Content Claims 


Rationale 


3     


4     


5     


6     


7     


8     


11     
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Appendix E: Vertical Coherence Form 
Vertical Coherence of Content across Grades/Grade Bands in the NCSC 2015 Operational Assessment Targets 
Please provide a holistic judgment about the differences found across the grade levels or grade bands for the focal KSAs/EUs or 
SLEs. Using the following definitions (Webb, 2005), please indicate the degree to which the change is evident. When there is some 
level of vertical coherence, provide at least one example. Use the notes of interest column to capture anything of importance.  
(a) broader—higher-grade focal KSAs/EUs or SLEs reflect broader application of target skill or 


knowledge; 
(b) deeper—higher-grade focal KSAs/EUs or SLEs reflect deeper mastery of the target skill or 


knowledge; 
(c) prerequisite—the lower-grade focal KSAs/EUs or SLEs reflect a prerequisite skill for mastery of the higher grade 


standard;  
(d) new—the higher-grade has a new skill or knowledge unrelated to skills or knowledge covered at prior 


grades; and 
(e) identical—higher-grade focal KSAs/EUs or SLEs appear identical to one of the lower-grade focal KSAs/EUs or SLEs. 


Content Area:       
Vertical 
relationship Ratings per grade level/grade band Examples Notes of interest 


 @75% @50% @25% @0%   


Broader       


Deeper       


Prerequisite       


New       


Identical        


Adapted from Links for academic learning: An alignment protocol for alternate assessments based on alternate achievement standards (p. 72), by C. 
Flowers, S. Wakeman, D. Browder, and M. Karvonen, 2007, Charlotte, NC: University of North Carolina. Copyright 2007 by University of North 
Carolina at Charlotte. Adapted with permission. 
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Appendix F: Holistic Judgment Form 
Content Area:                             


Consider the progression of the focal KSAs/EUs and the SLES across grades, and the 
vertical coherence within and across grade spans when reviewing the statements below. 
Please indicate your selection to the statement by circling your answer. Only answer for the 
content area you evaluated. 


1. The evaluation of the focal KSA/EUs within and across grades 3-8 and 11 showed 
evidence of strong coherence between the measurement model and NCSC’s long-term 
outcome of college, career, and community readiness as expressed in the content claims. 


 


Strongly Disagree            Disagree           Agree             Strongly Agree 


 


Rationale: 


 


 


2. The evaluation of SLEs within and across grades 3-8 and 11 showed evidence of 
strong coherence between the instructional model and NCSC’s long-term outcome of 
college, career, and community readiness ass expressed in the content claims.  
 


Strongly Disagree              Disagree              Agree               Strongly Agree 


 


Rationale: 





		 To establish that support of the content claims exists within grades through both the focal KSAs/Essential Understandings and student learning expectations, and

		 To establish that as the grade level increases, the relationship of the focal KSAs, Essential Understandings, and student learning expectations to the content claims is consistent and supports exit outcomes for college, career, and community readine...

		Grade Level Ratings

		Grade Span Ratings

		Overall Rating

		Facilitators

		Degree of Coherence

		Vertical Coherence

		Holistic Judgment



		 The evaluation of the focal KSAs/Essential Understandings within and across grades 3-8 and 11 showed evidence of strong coherence between the measurement model and NCSC’s long-term outcome of college, career, and community readiness as expressed in ...

		 The evaluation of the student learning expectations within and across grades 3-8 and 11 showed evidence of strong coherence between the measurement model and NCSC’s long-term outcome of college, career, and community readiness as expressed in the co...

		Focal KSAs/Essential Understandings and the Content Claims

		Student Learning Expectations and the Content Claims

		Focal KSAs/Essential Understandings

		Student Learning Expectations

		Holistic Judgment



		Introduction

		Vertical Coherence Study

		 To establish that support of the content claims exists within grades through both the focal KSAs/Essential Understandings and student learning expectations , and

		 To establish that as the grade level increases, the relationship of the focal KSAs/Essential Understandings and student learning expectations across grades and the content claims consistently builds toward exit outcomes for college, career, and comm...

		The Content Claims

		 frame a manageable number of learning goals around which instruction can be organized;

		 guide our thinking about what it means to be proficient;

		 guide the specification of appropriate assessment evidence; and

		 provide a basis for meaningful reporting to different interested audiences.

		Mathematics

		English Language Arts—Reading

		English Language Arts—Writing



		Student Learning Expectations

		Focal Knowledge, Skills, and Abilities and Essential Understandings

		Focal KSAs

		Essential Understandings



		Methodology

		Participants

		Procedures

		Grade Level Ratings

		Grade Span Ratings

		Overall Rating

		Facilitators



		Rating Rubrics

		Degree of Coherence

		Vertical Coherence

		Holistic Judgment





		 The evaluation of the focal KSA/Essential Understandings within and across grades 3–8 and 11 showed evidence of strong coherence between the measurement model and NCSC’s long-term outcome of college, career, and community readiness as expressed in t...

		 The evaluation of the student learning expectations within and across grades 3-8 and 11 showed evidence of strong coherence between the measurement model and NCSC’s long-term outcome of college, career, and community readiness as expressed in the co...

		Data Analysis

		Results

		Research Question 1: Do the grade-specific student learning expectations and focal KSAs/Essential Understandings support the content claims? Are there any claims not supported? Are there any student learning expectations and focal KSAs/Essential Under...

		Focal KSAs/Essential Understandings

		Student Learning Expectations



		Research Question 2: Across all grades, do the student learning expectations and focal KSAs represent vertical coherence by building toward the exit expectations manifested in the content claims? Are there areas where the student learning expectations...

		Focal KSAs/Essential Understandings

		Student Learning Expectations

		Holistic Judgment





		Conclusion

		References

		Appendix A: Vertical Coherence Recruitment Email

		Appendix B: Participant Questionnaire

		Appendix C: Training Slides

		Appendix D: Example Rating Form

		Appendix E: Vertical Coherence Form

		(a) broader—higher-grade focal KSAs/EUs or SLEs reflect broader application of target skill or knowledge;

		(b) deeper—higher-grade focal KSAs/EUs or SLEs reflect deeper mastery of the target skill or knowledge;

		(c) prerequisite—the lower-grade focal KSAs/EUs or SLEs reflect a prerequisite skill for mastery of the higher grade standard;

		(d) new—the higher-grade has a new skill or knowledge unrelated to skills or knowledge covered at prior grades; and

		(e) identical—higher-grade focal KSAs/EUs or SLEs appear identical to one of the lower-grade focal KSAs/EUs or SLEs.

		Appendix F: Holistic Judgment Form

		1. The evaluation of the focal KSA/EUs within and across grades 3-8 and 11 showed evidence of strong coherence between the measurement model and NCSC’s long-term outcome of college, career, and community readiness as expressed in the content claims.

		2. The evaluation of SLEs within and across grades 3-8 and 11 showed evidence of strong coherence between the instructional model and NCSC’s long-term outcome of college, career, and community readiness ass expressed in the content claims.
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The National Center and State Collaborative (NCSC) is applying the lessons learned 
from the past decade of research on alternate assessments based on alternate 
achievement standards (AA-AAS) to develop a multi-state comprehensive assessment 
system for students with the most significant cognitive disabilities.  


NCSC is a collaborative of 24 states and five organizations. The NCSC states 
participating in the Spring 2015 NCSC operational assessment are: Arizona, Arkansas, 
Connecticut, District of Columbia, Idaho, Indiana, Pacific Assessment Consortium 
(PAC-6)2, Maine, Montana, New Mexico, Rhode Island, South Carolina, South Dakota, 
and US Virgin Islands. As of Spring 2015, additional states are members of the NCSC 
Consortium, representing varying levels of participation. They are: California, Delaware, 
Florida, Louisiana, Maryland, New York, Oregon, Pennsylvania, Tennessee, and 
Wyoming. 


The five NCSC partner organizations include: National Center on Educational 
Outcomes (NCEO) at the University of Minnesota, National Center for the Improvement 
of Educational Assessment (Center for Assessment), University of North Carolina at 
Charlotte, University of Kentucky, and edCount, LLC.  


 


 


The University of Minnesota, the administrator partner, is committed to the policy that all 
persons shall have equal access to its programs, facilities, and employment without 
regard to race, color, creed, religion, national origin, sex, age, marital status, disability, 
public assistance status, veteran status, or sexual orientation. 


This document is available in alternative formats upon request.  


                                                           


2 The Pacific Assessment Consortium (including the entities of American Samoa, Commonwealth of 
the Northern Mariana Islands, Federated States of Micronesia, Guam, Republic of Palau, and Republic of 
the Marshall Islands) partner with NCSC as one state, led by the University of Guam Center for 
Excellence in Developmental Disabilities Education, Research, and Service (CEDDERS). 


This work was supported by a grant from the U.S. Department of 
Education, Office of Special Education Programs (H373X100002, 
Project Officer: Susan.Weigert@ed.gov). The contents do not 
necessarily represent the policy of the U.S. Department of Education, 
and no assumption of endorsement by the Federal government 
should be made.  
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Executive Summary 
To serve students with the most significant cognitive disabilities, the National Center 
and State Collaborative (NCSC) is designing an alternate assessment as part of a 
system that includes curriculum, instruction, and professional development resources, 
all aligned to the Common Core State Standards (CCSS).3 


To support the coordinated development of all of these system components, NCSC 
developed the Core Content Connectors (CCCs) for each grade and content area. The 
CCCs are not extensions of the CCSS; rather, they “pinpoint the primary content of the 
CCSS and organize it in the conceptual model of the Learning Progressions 
Framework” (NCSC, 2013, p. 8).The Learning Progressions Framework served as the 
foundation for organizing content into hypothesized paths for learning. Project partners 
developed CCCs to articulate the relationship between CCSS and the Learning 
Progressions Framework. 


To support the use of the CCCs in this way, the present study provided validity evidence 
demonstrating the relationship between the CCCs and the CCSS. The study’s purposes 
were to (a) provide formative information to developers about whether and how they 
might need to revise individual CCCs to better align with the CCSS and (b) document 
development-stage alignment as part of a larger alignment evaluation of the 
assessment system. NCSC researchers used the Links for Academic Learning (LAL) 
model developed by Flowers, Wakeman, Browder, and Karvonen (2007) to conduct this 
evaluation of the relationship between the mathematics CCCs and the mathematics 
CCSS. 


This report describes the relationship between the mathematics CCCs and the CCSS in 
order to provide validity evidence demonstrating the quality of alignment between the 
CCCs and the CCSS.  


NCSC research staff examined 523 mathematics CCCs. After the rating process 
described below took place, NCSC prioritized for assessment up to 10 CCCs per grade 
and content area in grades 3-8 and 11. They then identified 78 CCCs as priorities for 
assessment; these are known as the mathematics prioritized CCCs. The prioritized 
CCCs serve as the proximal assessment targets for the operational test in 2014–2015 
as well as the link between the CCSS and the model of domain-specific knowledge 
acquisition that guides academic instruction for students with the most significant 
cognitive disabilities. State partners intend to use the prioritized CCCs as a starting 
point for designing the alternate assessment. To determine increasing coverage within 
the assessment across years, additional content review is planned to occur annually.  


                                                           


3 For a full copy of the report, please contact the Arizona Department of Education Director of Alternate 
Assessment, Audra Ahumada, at Audra.Ahumada@azed.gov. 
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Researchers selected two mathematics content experts as raters for this study. All rater 
disagreements were reconciled by having both experts review ratings and come to a 
consensus. NCSC research staff used the final consensus rating in all the analyses. 


Panelists used the alignment study process to review and rate the CCSS and prioritized 
CCCs for each of the following:  


• depth of knowledge (DOK) for all of the CCSS in the target strands,4 


• DOK for each prioritized CCC, 


• closest CCSS match for each prioritized CCC, 


• content centrality5 between each prioritized CCC and selected CCSS, and 


• performance centrality6 between each prioritized CCC and selected CCSS. 


Of the 523 mathematics CCCs, 78 CCCs were prioritized CCCs in grades 3–8 and 
grade 11. Nearly all prioritized CCCs (98.7%) were aligned to their intended CCSS. One 
prioritized CCC (1.2%) was matched to a non-intended CCSS. An evaluation of the 
content centrality of the 77 prioritized CCCs matched to their intended CCSS indicated 
that all (100%) were rated as having all or part of the content found in the CCSS. 
Similarly, an evaluation of the performance centrality of prioritized CCCs matched to 
their intended CCSS indicated that all (100%) were rated as having all or some of the 
performance found in the CCSS.  


The DOK ratings indicated that at least 50% of the prioritized CCCs in grades 3–5 had 
DOK levels at or above the corresponding CCSS. However, less than 50% of the 
prioritized CCCs were at or above the CCSS DOK level in grades 6–11, a fact that 
suggests the prioritized CCC DOK levels might need to be adjusted to better reflect the 
DOK levels of the CCSS (see Exhibit 11). NCSC item developers investigated the CCC 
DOK levels to ensure that they reflected the appropriate levels (see Appendix B: 
Recommendations and Evidence for Change to Improve Alignment). 


As is true of all alternate assessments, the breadth, depth, and complexity of the 
content covered in the AA-AAS is lower than that of standard assessments. In terms of 
the LAL methodology, the breadth, depth, and complexity correspond to the number of 
prioritized CCCs, the content and performance centrality, and the DOK. Thus, NCSC 
intentionally prioritized fewer CCCs for assessment and reduced the depth of the 
content or skills measured by the prioritized CCCs.  


                                                           


4 Target strands represent the CCSS to which researchers intended the prioritized CCCs align. 
5 Content centrality is a measure of the degree of fidelity between the content of the CCC and the 


content of the CCSS. 
6 Performance centrality represents the degree to which the CCC and the selected CCSS contain the 


same performance expectation. 
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Ultimately, the prioritized CCCs provide detailed information about the content and 
performance expected along the Learning Progressions Framework, and the findings 
illustrate strong alignment of prioritized CCCs to CCSS.  


Recommendations for and Impact on Test Development 
Researchers shared the outcomes of the alignment study with content experts involved 
with the NCSC project. These experts examined both the overall results of the 
alignment study and the detailed results to determine how to respond to issues that 
warranted further review and adjustment. Even though the study showed that the 
alignment of the mathematics prioritized CCCs to the CCSS was strong, these experts 
examined each instance of a mismatch between the prioritized CCCs and the intended 
CCSS. 


Researchers have the following recommendations for item development partners based 
on the results from the present study. Following each recommendation is NCSC’s 
response. 


• Following the initial findings, researchers discovered a number of the instructionally-
based Nature of Numbers and Operations strand 3 (NO-3) CCCs did not align to a 
CCSS. However, these non-aligned CCCs were designed to reflect the CCSS 
Mathematical Practices and were considered an important element in the Learning 
Progressions.  


o Response: The items constructed for use in the NCSC AA-AAS are now dual 
coded to an NO-3 and a CCSS (refer to Appendix B: Recommendations and 
Evidence for Change to Improve Alignment).  


• In some cases the prioritized CCC did not meet grade-level CCSS; consider 
reviewing prioritized CCCs that did not meet the grade-level CCSS.  


o Response: Researchers responded to the alignment findings regarding the 
prioritized CCCs aligned to the off-grade CCSS mathematics (refer to Appendix 
B: Recommendations and Evidence for Change to Improve Alignment). 


• Consider informing teachers on how to teach skills in CCCs that blends more than 
one CCSS. 


o Response: The process of developing CCCs, using both the CCSS and the 
Learning Progressions Framework, resulted in the creation of CCCs that reflect a 
blending of more than a single CCSS and the creation of multiple CCCs to 
address a single CCSS. Curricular documents clearly display this relationship by 
establishing Instructional Families to ensure that teachers can teach all related 
academic skills in a coherent manner.  


Instructional resources have been created that will be useful to teachers as they 
transition to instruction based on the CCSS for students who participate in 
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alternate assessment based on alternate achievement standards. When 
integrated, the materials and related training tools will help build the capacity of 
teachers to better understand the CCSS, to plan and effectively teach this 
challenging content, and to monitor student progress toward curricular goals.  


• Consider an explanation of any discrepancies between experts and panelists’ 
ratings.  


o Response: NCSC content specialists disagree with the panelists’ findings 
regarding mathematics prioritized CCC 3.NO.1j3. The panelists incorrectly 
matched the CCC to a below-grade CCSS (2.NBT.3). As a result, they rated 
3.NO.1j3 as having no performance centrality and far content centrality. The 
CCC 3.NO.1j3 (Use place value to round to the nearest 10 or 100) is intended to 
be aligned with CCSS 3.NBT.A.1 (Use place value understanding to round whole 
numbers to the nearest 10 or 100).  


o Response: The panelists aligned five of the six CCCs in one family, 7.NO.2f 
relating to proportional relationships, to on-grade CCSS. However, in the case of 
the mathematics prioritized CCC 7.NO.2f6 (Solve word problems involving 
ratios), the panelists aligned the CCC to a below-grade CCSS (6.RP.3) only. The 
NCSC content team intentionally prioritized this skill, as ratios serve a valuable 
purpose in the solution of proportional problems. (7.RP.A.3 - Use proportional 
relationships to solve multistep ratio and percent problems). The NCSC content 
team recommended this CCC be dually aligned to 6.RP.3 and 7.RP.A.3. 


o Response: The panelists aligned 4.DPS.1g3 (Collect data, organize in graph 
(e.g. picture graph, line plot, bar graph) to a below-grade CCSS (3.MD.3) 
Currently, in the NCSC Curriculum and Instruction materials, this CCC is dually 
aligned to CCSS 3.MD.3 and 4.MD.B.4 (Make a line plot to display a data set of 
measurements in fractions of a unit (1/2, 1/4, 1/8)). As such, the NCSC AA-AAS 
items currently are written to align to 4.MD.B.4, which require students to graph a 
data set of measurements in fractions of a unit. The NCSC content team 
recommended this CCC be dually aligned to 3.MD.3 and 4.MD.B.4. 


o Response: The panelists aligned the mathematics prioritized CCC 4.NO.2d7 
(Determine how many objects go into each group when given the total number of 
objects and groups where the number in each group or number of groups is not > 
10), to a below-grade CCSS. However, grade 4 students need to solve word 
problems involving multiplicative comparison (product unknown, partition 
unknown) using multiplication or division as shown in Table 2 of the Common 
Core State Standards for Mathematics, page 89. Therefore, the current items on 
the AA-AAS require students to solve word problems which require division by 
using drawings and equations. As such, the CCC 4.NO.2d7, should be dually 
aligned with CCSS 4.OA.A.1. 


o Response: The panelists aligned three of the four CCCs in one family, 7.GM.1h, 
relating to solving area, surface area, and volume problems, to on-grade CCSS. 
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However, in the case of the mathematics prioritized CCC 7.GM.1h2 (Find the 
surface area of three-dimensional figures using nets of rectangles or triangles), 
the panelists aligned the CCC to a below-grade CCSS (6.G.4). The current items 
on the AA-AAS allow students to apply the concept of area to find surface area of 
right prisms. Specifically, the items are intended to address the grade 7 geometry 
skill CCSS 7.G.B.4 (Solve real-world and mathematical problems involving area, 
volume and surface area of two- and three-dimensional objects composed of 
triangles, quadrilaterals, polygons, cubes, and right prisms). The use of nets to 
make connections to the symbolic and more abstract aspects of geometry is 
fundamental for the study of surface area. The NCSC content team recommends 
this CCC be dually aligned to 6.G.4 and 7.G.B.4. 


• The distribution of DOK levels among the CCCs broadly mirrored that of the 
associated CCSS, although, as expected, the CCCs reflected slightly lower DOK 
levels than the CCSS. Overall, the elementary mathematics prioritized CCCs were at 
or above the CCSS DOK level. However, in grades 6, 7, 8, and HS, less than 50 
percent of the CCCs were at or above the CCSS DOK level as written in the CCSS. 
This is an area of concern noted by the project regarding DOK as it could potentially 
produce an inappropriately low level of complexity across the assessment items at 
the upper grades.  


o Response: To address this issue, project partners conducted a concurrent review 
of the documents detailing item specifications and those used to train item 
writers. Review and revisions of these materials helped ensure that item sets at 
each grade level have appropriate DOK levels and range. 
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Study of the Relationship Between the 
NCSC Mathematics Prioritized Core 
Content Connectors and the 
Mathematics Common Core State 
Standards 
Introduction 
To serve students with the most significant cognitive disabilities, the National Center 
and State Collaborative (NCSC) is designing an alternate assessment as part of a 
system that includes curriculum, instruction, and professional development resources, 
all aligned in the Common Core State Standards (CCSS). 


To support the coordinated development of all system components, NCSC developed 
the Core Content Connectors (CCCs) for each grade and content area. The CCCs are 
not extensions of the CCSS; rather, they “pinpoint the primary content of the CCSS and 
organize it in the conceptual model of the Learning Progressions Framework” (NCSC, 
2013, p. 8). The Learning Progressions Framework (Hess, 2010) aligns curriculum 
resources and assessments with a common, research-based representation of the 
learning pathways and building blocks that support students’ acquisition of the 
knowledge, skills, and abilities defined in the CCSS. The CCCs clarify concepts in the 
CCSS by “deconstructing the progress indicators in the Learning Progressions 
Framework . . . into teachable and assessable segments of content” (NCSC, 2011, p. 
1). 


To support the use of the CCCs as described, NCSC must provide validity evidence 
demonstrating the quality of alignment between the CCCs and the CCSS. Researchers 
designed this study to provide that evidence. Its purposes are (a) to provide formative 
information to assessment developers about whether and how they might need to revise 
individual CCCs to better align with the CCSS and (b) to document development-stage 
alignment as part of a larger alignment evaluation of the assessment system. 


NCSC partner states used an iterative process and worked with content experts and 
severe disabilities experts to select a subset of CCCs as priorities for assessment. They 
based selection decisions on the importance of the content assessed, the distribution of 
strands in the CCSS, and grade-level CCSS alignment. Project partners used 
consensus decision making and prioritized for the operational assessment—scheduled 
for spring 2014–2015—up to 10 CCCs per grade and content area in grades 3–8 and 
11.  
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Prioritized progress indicators along a learning progression form the basis of the CCCs 
prioritized for reading, which are the focus of the present study. NCSC partner states 
designed the prioritized CCCs to contribute to a fully aligned system of content, 
instruction, and assessment that focuses on the core content, knowledge, and skills 
needed at each grade to ensure success at the next. They serve as the proximal 
assessment targets and link the CCSS to the model of domain-specific knowledge 
acquisition that guides academic instruction for students with the most significant 
cognitive disabilities. State partners intend to use the prioritized CCCs as a starting 
point for designing the alternate assessment. To determine increasing coverage within 
the assessment across years, additional content review is planned to occur annually.  


NCSC researchers used the Links for Academic Learning (LAL) model developed by 
Flowers, Wakeman, Browder, and Karvonen (2007) to conduct this evaluation of the 
alignment of the reading prioritized CCCs with the English language arts (ELA) CCSS.  


The LAL Methodology 
Flowers et al. (2007) developed the LAL alignment methodology to support the 
evaluation of alignment between alternate assessments based on alternate 
achievement standards (AA-AAS) and the academic content standards those 
assessments are meant to address. In developing the LAL method, Flowers et al. first 
considered the policy and practice requirements for evaluating AA-AAS alignment 
quality. According to Improving the Academic Achievement of the Disadvantaged: Final 
Rule (2003), these assessments must 


• be aligned with a state’s academic content standards, 


• promote access to the general curriculum, and 


• reflect the highest achievement standards possible. 


With these requirements in mind, Flowers et al. (2007) analyzed the alignment methods 
most often used for evaluations involving general assessments. Although there were 
many common themes among these methods, none provided a comprehensive set of 
criteria that would allow evaluators to address all three of the requirements for AA-AAS 
systems noted above. Thus, Flowers and her colleagues developed the LAL method 
specifically for use with AA-AAS. 


The basic premises of the LAL method include the following expectations for AA-AAS 
(adapted from Flowers et al., 2007): 


1. The assessments must be linked to grade-level content standards. 
2. The target for achievement must be academic content (e.g., reading, math, science) 


that is referenced to the student’s assigned grade based on chronological age. 
3. Functional activities and materials may be used to promote understanding, but the 


target skills for student achievement are academically focused. 
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4. Prioritization of the content, if it occurs, should reflect the major domains of the 
curricular area (e.g., strands of math) and have fidelity with this content and how it is 
typically taught in general education. 


5. The alternate expectations for achievement may include a focus on prerequisite 
skills or some partial attainment of the grade level, but students should still have the 
opportunity to meet high expectations, to demonstrate a range of depth of 
knowledge, to achieve within their symbolic level, and to show growth across grade 
levels or grade bands. 


Application of the LAL Methodology to NCSC Mathematics 
Relationship Study 
Researchers translated the LAL premises into four aspects of alignment that are 
considered in the present study (see Exhibit 1). This approach to alignment differs from 
more traditional methods that focus on post-hoc evidence of, for example, test level 
alignment of items with standards. The LAL methodology supports up to two evaluation 
questions for each of the four aspects considered here. These questions represent the 
primary and secondary objectives for this evaluation: 


Primary objective: To what extent does each prioritized CCC align with the specific 
CCSS it is intended to align with in terms of content centrality, performance centrality, 
and depth of knowledge? 


Secondary objective: To what extent does the set of grade-level prioritized CCCs 
reflect the set of grade-level CCSS in terms of content centrality, performance centrality, 
and depth of knowledge? 


Exhibit 1. Alignment Aspects Addressed in the Mathematics Alignment Study 


Aspect Evaluation Questions 


1. Domain Coverage • To what extent does each CCC as a whole cover the 
range of the target CCSS? 


2. Content Centrality 
• To what extent does the focus of achievement in the 


CCC maintain fidelity with the content of the associated 
CCSS? 


3. Performance 
Centrality 


• To what extent does the focus of achievement in the 
CCC maintain fidelity with the specified performance of 
the associated CCSS?  


4. Depth of Knowledge 
(DOK) 


• Do the DOK levels in the CCCs reflect fidelity with the 
DOK levels in the associated CCSS? 


• To what extent does the CCC reflect the range of DOK 
defined in the CCSS?  
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Structure of the Mathematics CCSS 
Mathematics CCSS are hierarchically structured and consist of three levels: domain, 
cluster, and standard (see Exhibit 2 for an illustration of this structure). The top level is 
referred to as the domain. A grade 3 example is “Number and Operations in Base Ten 
(NBT).” Clusters are nested at the next level within the domain. For example, the cluster 
“Use place value understanding and properties of operations to perform multi-digit 
arithmetic” is nested at the next level within the NBT domain. The lowest level, providing 
the greatest detail, is the standard. In Exhibit 2, “1. Use place value understanding to 
round whole numbers to the nearest 10 or 100” is one of the standards nested within 
the cluster. 


Exhibit 2. Structure of the Mathematics CCSS 


 


Note. This image was created by Karin Hess (2005). 


Methodology 
Raters 
Researchers used their professional networks and contacts in the field to recruit raters 
and then selected two expert mathematics raters to participate in this study. Each rater 
met the following requirements: 


• Must be a certified teacher or an active faculty member or consultant with expertise 
in significant cognitive disabilities, the assigned content area, or both, for the grade 
range of the panel to which s/he is assigned; 


• Must have had no previous and have no current involvement in the NCSC CCCs, 
curriculum, or assessment development processes. 


Both experts were certified, Caucasian female teachers with master’s degrees.  


After each expert independently completed the required ratings, NCSC researchers 
checked the ratings for agreement. When agreement was lacking, raters discussed the 
rationale for their ratings and came to a consensus. NCSC researchers used the 
consensus ratings for all analyses.  
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Rating Rubrics  
Experts reviewed and rated the CCSS and the CCCs in relation to each of the five 
evaluation questions (see Exhibit 1). They provided the following ratings:  


1. DOK for all of the CCSS in the target strands, 
2. DOK for each prioritized CCC, 
3. Closest CCSS match for each prioritized CCC, 
4. Content centrality between each prioritized CCC and selected CCSS, and 
5. Performance centrality between each prioritized CCC and selected CCSS. 


Depth of knowledge (DOK) reflects the cognitive demands of the CCC or CCSS. It 
describes the complexity of the knowledge and skills required to perform a task. 
Researchers asked participants to rate DOK on a 5-point scale, which was developed 
by Porter, McMaken, Hwang, and Yang (2011). Refer to Exhibit 3 for the DOK rating 
scale. 


Exhibit 3. Mathematics Depth of Knowledge Rating Scale 


DOK level Description 


1 Memorize 
• Recite basic mathematics facts 
• Recall mathematics terms and definitions  
• Recall formulas and computational processes 


2 Perform procedures 


• Use numbers to count, order, or denote 
• Do computational procedures or algorithms 
• Follow procedures/instructions 
• Make measurements, do computations 
• Solve equations/formulas, routine word problems 
• Organize or display data 
• Read or produce graphs and tables 
• Execute geometric constructions 


3 Demonstrate 
understanding  


• Communicate new mathematical ideas 
• Use representations to model mathematical ideas 
• Explain findings and results from data analysis 
• Develop/explain relationship between concepts 
• Explain relationships between models, diagrams, and 


other relationships 
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DOK level Description 


4 Conjecture, 
generalize, prove 


• Determine the truth of a mathematical pattern or 
proposition 


• Write formal or informal proofs 
• Analyze data 
• Find a mathematical rule to generate a pattern or 


number sequence 


5 
Solve non-routine 
problems, make 
connections 


• Apply and adapt a variety of appropriate strategies to 
solve problems 


• Apply mathematics in contexts outside mathematics 
• Recognize, generate, or create patterns 
• Synthesize content and ideas from several sources 


Content centrality is a measure of the degree of fidelity between the content of a CCC 
and the content of a CCSS. For example, a CCC requiring students to “determine 
equivalent fractions” and a CCSS requiring students to “explain why a fraction is 
equivalent to another fraction” would have the same content (“equivalent fractions”), 
even though the performance is different (“determine” vs. “explain”). A CCC requiring 
students to “solve multiplicative comparisons” and a CCSS requiring students to “solve 
multistep word problems” would not have the same content (“multiplicative 
comparisons” vs. “word problems”), although they do have the same performance 
(“solve”).  


The content centrality rubric applied in this study appears in Exhibit 4. Raters identified 
the CCSS that most closely aligned to a CCC and then rated the degree of content 
centrality between each pair as none, far, part, or all.  


Exhibit 4. Content Centrality Rubric 


Rating Description 


0 None The CCSS and the CCC do not address the same content. 


1 Far The CCC addresses some but not most of the content of the 
CCSS; the content of the CCC is present in the CCSS. 


2 Part The CCC addresses most of the content of the CCSS; the 
content of the CCC is present in the CCSS. 


3 All The CCC clearly addresses the same content as the CCSS. 


Performance centrality represents the degree to which a CCC and a selected CCSS 
contain the same performance expectation. For example, a CCC requiring students to 
“solve multiplicative comparisons” and a CCSS requiring students to “solve multistep 
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word problems” would have the same performance expectation (“solve”), although the 
content is different. A CCC requiring students to “determine equivalent fractions” and a 
CCSS requiring students to “explain why a fraction is equivalent to another fraction” 
would not have the same performance expectation (“determine” vs. “explain”), although 
they have the same content (“equivalent fractions”).  


The experts rated as none, some, or all, the degree of performance centrality between 
each CCC and the CCSS identified as its closest match (see Exhibit 5).  


Exhibit 5. Performance Centrality Rubric 


Rating Description 


0 None The performance of the CCSS and the CCC are not the same.  


1 Some 
The performance of the CCC partially matches the performance 
of the CCSS; the performance of the CCC is present in the 
CCSS. 


2 All The performance of the CCC is the same as the CCSS. 


Data Collection Process 
The experts gathered to participate in the study during the summer of 2012. Experts 
convened in person to receive a detailed training on the purpose of the study, the 
rubrics, and the rating process. The training included practice with rating using sample 
CCC and CCSS and discussion to strengthen understanding and help ensure inter-rater 
agreement. After the training, researchers provided the participants with the rating 
materials. Participants completed their ratings independently from their personal 
workspaces and submitted rating sheets to researchers via email for review.  


This study employed a consensus model in which individual participants first made 
independent ratings and then discussed their ratings to reach agreement. Researchers 
captured both individual and consensus ratings. Researchers re-convened experts to 
obtain consensus ratings when needed.  


Considerations for Analysis and Interpretation of Results 
Alignment studies are typically conducted to evaluate the alignment between test items 
and standards. Developers typically create items from standards, often with the intent to 
provide complete or very close alignment between the item and the target standard. 
However, the relationship between all of the mathematics CCCs and the CCSS differs 
from the relationship between items and standards. When interpreting the study’s 
results, readers must consider the characteristics and the intended purpose of the 
CCCs. NCSC used the CCCs to (a) identify salient academic connections between the 
Learning Progressions Framework and the CCSS, (b) represent the scope of the CCSS, 
and (c) provide a foundation for both assessment and instruction. Consequently, the 
CCCs differ from the CCSS in terms of organizational structure and the scope of each 
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CCC. NCSC has organized the CCCs by categories, strands, and sub-strands, and 
each individual CCC tends to be narrower and more discrete in breadth than an 
individual CCSS, targeting less knowledge and fewer skills.  


For these reasons, researchers did not anticipate a one-to-one correspondence 
between each CCC and its target CCSS, or between the CCCs and the CCSS as a 
group, for any of the ratings. With regard to the CCSS alignment, some CCCs may be 
dually aligned or contain pieces of multiple CCSS. Therefore, we would expect to see 
many CCCs rated part for both content and performance centrality. Likewise, the CCCs 
should be similar but not identical to the CCSS in terms of DOK, showing a broadly 
comparable range. However, due to their generally narrower individual focus, the CCCs 
are likely to have slightly lower levels of DOK overall than the CCSS. 


Lastly, researchers advise readers to use caution when interpreting results and 
proposing recommendations based on the results of this study due to the limited size of 
the review panel.  


Findings by Alignment Aspect and Evaluation Question 
CCCs Linked to Intended CCSS 
Researchers evaluated the extent to which each prioritized CCC maps onto its target 
CCSS (i.e., they investigated whether the panelists chose the intended CCSS as the 
one that best aligns with the prioritized CCC).The panelists were instructed to choose 
the most closely aligned CCSS for each prioritized CCC; they were not provided with 
the intended CCSS.  


For all but one of the prioritized CCCs, panelists chose as the “best match” the CCSS 
intended to align with the prioritized CCC based on the CCC development process (see 
Exhibit 6). Panelists determined that 77 of the 78 prioritized CCCs (98.7%) aligned with 
their intended CCSS, and panelists matched only one prioritized CCC (1.2%) with a 
non-intended CCSS.  
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Exhibit 6. Percentage of Prioritized CCCs Rated as Linked to CCSS  


Grade 


Matched to  
Intended CCSS 


Matched to Non-
intended CCSS 


# % # % 


3 9 88.9 1 11.1 
4 12 100.0 0 0.0 
5 10 100.0 0 0.0 
6 9 100.0 0 0.0 
7 10 100.0 0 0.0 
8 10 100.0 0 0.0 


HS 17 100.0 0 0.0 
Total 77 98.7 1 1.3 


Content Centrality 
To examine the degree of content centrality, researchers evaluated the extent to which 
the focus of achievement in each individual prioritized CCC maintains fidelity with the 
content of the associated CCSS. Researchers performed these analyses only for those 
prioritized CCCs that raters matched to their intended CCSS.  


The experts rated all of the prioritized CCCs (100%) as having all or part content 
centrality with their associated CCSS (see Exhibit 7). They did not assign a rating of far 
or none for content centrality to any prioritized CCC matched to its intended CCSS.  


Exhibit 7. Content Centrality Ratings for Mathematics Prioritized CCCs 
Grade N All Part Far None 


 # # % # % # % # % 
3 9 6 67 3 33 0 0 0 0 
4 12 7 58 5 42 0 0 0 0 
5 10 5 50 5 50 0 0 0 0 
6 9 4 44 5 56 0 0 0 0 
7 10 6 60 4 40 0 0 0 0 
8 10 4 40 6 60 0 0 0 0 


HS 17 14 82 3 18 0 0 0 0 
All 77 46 60 31 40 0 0 0 0 


Performance Centrality 
To examine the degree of performance centrality, researchers evaluated the extent to 
which the focus of achievement in each individual prioritized CCC maintains fidelity with 
the specified performance of the associated CCSS. Researchers performed these 
analyses only for those prioritized CCCs that raters matched to their intended CCSS. 


The experts rated all (100%) of the prioritized CCCs as having some or all performance 
centrality with their associated CCSS. No prioritized CCC matched to its intended CCSS 
was given a rating of some or none (see  
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Exhibit 8).  


Exhibit 8. Performance Centrality Ratings for Mathematics CCCs 


Grade N  All Some None  
# # % # % # % 


3 9 8 89 1 11 0 0 
4 12 11 92 1 8 0 0 
5 10 10 100 0 0 0 0 
6 9 8 89 1 11 0 0 
7 10 8 80 2 20 0 0 
8 10 7 70 3 30 0 0 


HS 17 14 82 3 18 0 0 
All 77 66 86 11 14 0 0 


Depth of Knowledge 
To examine DOK, researchers evaluated the extent to which the DOK levels of each 
prioritized CCC maintains fidelity with the DOK levels of its associated CCSS. 


Raters determined a range of DOK levels for the prioritized CCCs, with most associated 
with perform (44.8%) or demonstrate (34.6%) (see Exhibit 9). The majority of the 
prioritized CCCs with ratings of solve (i.e., higher level) occurred in grades 6 and 11.  


Similarly, raters determined a range of DOK levels for the CCSS, (see  


Exhibit 10), with most rated as perform (17.7%), demonstrate (52.6%), or conjecture 
(23.7%). The percentage of grade level CCSS rated perform tended to be higher for 
grades 3–5 while the highest percentage of CCSS rated conjecture were in grade 6 and 
above. 


Exhibit 9. Percentages of Prioritized CCCs at DOK Levels 
Grade Memorize Perform Demonstrate Conjecture Solve 


% % % % % 
3 0.0 44.4 33.3 11.1 11.1 
4 0.0 25.0 66.7 8.3 0.0 
5 0.0 50.0 40.0 10.0 0.0 
6 0.0 55.6 22.2 0.0 22.2 
7 0.0 50.0 30.0 10.0 10.0 
8 10.0 30.0 50.0 10.0 0.0 


HS 0.0 58.8 0.0 17.6 23.5 
All 1.4 44.8 34.6 9.6 9.6 
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Exhibit 10. Percentages of CCSS at DOK Levels 


Grade Memorize Perform Demonstrate Conjecture Solve 
% % % % % 


3 2.3 29.5 61.4 6.8 0.0 
4 0.0 34.6 50.0 15.4 0.0 
5 0.0 29.3 56.1 14.6 0.0 
6 0.0 9.3 63.0 27.8 0.0 
7 0.0 15.9 54.5 29.5 0.0 
8 0.0 5.3 44.7 39.5 10.5 


HS* 0.0 0.0 38.2 32.4 29.4 
All 0.3 17.7 52.6 23.7 5.7 


*Raters provided DOK ratings for 7 of the 11 CCSS 


Researchers compared the DOK level patterns of the CCSS to the corresponding 
prioritized CCC and found that each prioritized CCC was rated as one of the following 
(a) below the CCSS DOK, (b) at the CCSS DOK, or (c) above the CCSS DOK. In 
general education assessment programs, it is expected that at least 50% of the 
assessment items have DOK levels at or above the CCSS DOK level. Alternate 
assessments are not designed to be at the same level of complexity as the general 
education assessment; however, it is expected that students have access to challenging 
academic materials. In grades 3–5, at least 50% of the prioritized CCCs were at or 
above the CCSS DOK level. In grades 6–11, less than 50% of the prioritized CCCs 
were at or above the CCSS DOK level, a fact that suggests the prioritized CCC DOK 
levels might need to be adjusted to better reflect the DOK levels of the CCSS (see 
Exhibit 11). 


Exhibit 11. Percentage of Prioritized CCCs DOK Level Below, At, or Above CCSS 
DOK Level 


Grade Below At Above At or Above 
% % % % 


3 33.0 44.0 22.0 67.0* 
4 25.0 67.0 8.0 75.0 
5 50.0 40.0 10.0 50.0 
6 56.0 22.0 22.0 44.0 
7 60.0 30.0 10.0 40.0 
8 60.0 30.0 10.0 40.0 


HS 82.0 6.0 12.0 18.0 
All 52.0 34.0 14.0 48.0 


*Note. Percent due to rounding. 
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Summary of Findings 
Overall, the relationship between the prioritized CCCs and the CCSS is strong with 
regard to CCSS-match, content centrality, and performance centrality. Researchers 
examined the relationship between 78 mathematics CCCs and the CCSS to provide 
formative information to test developers so they could revise prioritized CCCs to better 
align to the CCSS and to document alignment as part of collection of validity evidence. 
The Learning Progressions Frameworks serve as the foundation for organizing content 
into hypothesized paths for learning. The prioritized CCCs provide detailed information 
about the content and performance expected along the Learning Progressions 
Frameworks.  


An evaluation of the content centrality of prioritized CCCs matched to their intended 
CCSS indicated that 77 of the 78 prioritized CCCs (98.7%) were rated as having “all” or 
“part” of the content found in the CCSS. An evaluation of the performance centrality of 
individual prioritized CCCs matched to the corresponding CCSS indicated that all 
(100%) were rated as having “all” or “part” of the performance found in the CCSS. 


The DOK ratings indicated that at least half of the prioritized CCCs in grade 3 through 
grade 5 had DOK levels at or above the corresponding CCSS. Less than 50 percent of 
the prioritized CCCs were at or above the CCSS DOK level in grade 6 through HS 
suggesting a possible need to adjust the prioritized CCC DOK levels to better reflect the 
DOK levels of the CCSS. NCSC item developers investigated these DOK levels to 
ensure they reflected the appropriate levels (see section Recommendations for and 
Impact on Test Development). 


As is true of all alternate assessments, the breadth, depth, and complexity of the 
content covered in the AA-AAS is lower than that of standard assessments. In terms of 
the LAL methodology, the breadth, depth, and complexity correspond to the number of 
prioritized CCCs, the content and performance centrality, and the DOK. Thus, NCSC 
intentionally prioritized fewer CCCs for assessment and reduced the depth of the 
content or skills measured by the prioritized CCCs.  


Ultimately, the prioritized CCCs provide detailed information about the content and 
performance expected along the Learning Progressions Frameworks, and the findings 
illustrate strong alignment of prioritized CCCs to CCSS.  


Recommendations for and Impact on Test Development 
Researchers shared the outcomes of the alignment study with NCSC content experts. 
These experts examined both the overall results of the alignment study and the detailed 
results to determine how to respond in areas that warranted further review and 
adjustment. Even though the study showed that the alignment of the mathematics 
prioritized CCCs to the CCSS was strong, each instance of a ‘mismatch’ between the 
CCC and the intended CCSS was further examined. 
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Researchers have the following recommendations for item development partners based 
on the results from the present study. Following each recommendation is NCSC’s 
response. 


• Following the initial findings, researchers discovered a number of the instructionally-
based Nature of Numbers and Operations strand 3 (NO-3) CCCs did not align to a 
CCSS. However, these non-aligned CCCs were designed to reflect the CCSS 
Mathematical Practices and were considered an important element in the Learning 
Progressions.  


o Response: The items constructed for use in the NCSC AA-AAS are now dual 
coded to an NO-3 and a CCSS (refer to Appendix B: Recommendations and 
Evidence for Change to Improve Alignment).  


• In addition, in some cases the prioritized CCC did not meet grade-level CCSS; 
consider reviewing prioritized CCCs that did not meet the grade-level CCSS.  


o Response: Researchers responded to the alignment findings regarding the 
prioritized CCCs aligned to the off-grade CCSS mathematics (refer to Appendix 
B: Recommendations and Evidence for Change to Improve Alignment). 


• Consider informing teachers on how to teach skills in CCCs that blends more than 
one CCSS. 


o Response: The process of developing CCCs, using both the CCSS and the 
Learning Progressions Framework, resulted in the creation of CCCs that reflect a 
blending of more than a single CCSS and the creation of multiple CCCs to 
address a single CCSS. Curricular documents clearly display this relationship by 
establishing Instructional Families to ensure that teachers can teach all related 
academic skills in a coherent manner.  


Instructional resources have been created that will be useful to teachers as they 
transition to instruction based on the CCSS for students who participate in 
alternate assessment based on alternate achievement standards. When 
integrated, the materials and related training tools will help build the capacity of 
teachers to better understand the CCSS, to plan and effectively teach this 
challenging content, and to monitor student progress toward curricular goals.  


• Consider an explanation of  any discrepancies between experts and panelists’ 
ratings.  


o Response: NCSC content specialists disagree with the panelists’ findings 
regarding mathematics prioritized CCC 3.NO.1j3. The panelists incorrectly 
matched the CCC to a below-grade CCSS (2.NBT.3). As a result, they rated 
3.NO.1j3 as having no performance centrality and far content centrality. The 
CCC 3.NO.1j3 (Use place value to round to the nearest 10 or 100) is intended to 
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be aligned with CCSS 3.NBT.A.1 (Use place value understanding to round whole 
numbers to the nearest 10 or 100).  


o Response: The panelists aligned five of the six CCCs in one family, 7.NO.2f 
relating to proportional relationships, to on-grade CCSS. However, in the case of 
the mathematics prioritized CCC 7.NO.2f6 (Solve word problems involving 
ratios), the panelists aligned the CCC to a below-grade CCSS (6.RP.3) only. The 
NCSC content team intentionally prioritized this skill, as ratios serve a valuable 
purpose in the solution of proportional problems. (7.RP.A.3 - Use proportional 
relationships to solve multistep ratio and percent problems). The NCSC content 
team recommended this CCC be dually aligned to 6.RP.3 and 7.RP.A.3. 


o Response: The panelists aligned 4.DPS.1g3 (Collect data, organize in graph 
(e.g. picture graph, line plot, bar graph) to a below-grade CCSS (3.MD.3) 
Currently, in the NCSC Curriculum and Instruction materials, this CCC is dually 
aligned to CCSS 3.MD.3 and 4.MD.B.4 (Make a line plot to display a data set of 
measurements in fractions of a unit (1/2, 1/4, 1/8)). As such, the NCSC AA-AAS 
items currently are written to align to 4.MD.B.4, which require students to graph a 
data set of measurements in fractions of a unit. The NCSC content team 
recommended this CCC be dually aligned to 3.MD.3 and 4.MD.B.4. 


o Response: The panelists aligned the mathematics prioritized CCC 4.NO.2d7 
(Determine how many objects go into each group when given the total number of 
objects and groups where the number in each group or number of groups is not > 
10), to a below-grade CCSS. However, grade 4 students need to solve word 
problems involving multiplicative comparison (product unknown, partition 
unknown) using multiplication or division as shown in Table 2 of the Common 
Core State Standards for Mathematics, page 89. Therefore, the current items on 
the AA-AAS require students to solve word problems which require division by 
using drawings and equations. As such, the CCC 4.NO.2d7, should be dually 
aligned with CCSS 4.OA.A.1. 


o Response: The panelists aligned three of the four CCCs in one family, 7.GM.1h, 
relating to solving area, surface area, and volume problems, to on-grade CCSS. 
However, in the case of the mathematics prioritized CCC 7.GM.1h2 (Find the 
surface area of three-dimensional figures using nets of rectangles or triangles), 
the panelists aligned the CCC to a below-grade CCSS (6.G.4). The current items 
on the AA-AAS allow students to apply the concept of area to find surface area of 
right prisms. Specifically, the items are intended to address the grade 7 geometry 
skill CCSS 7.G.B.4 (Solve real-world and mathematical problems involving area, 
volume and surface area of two- and three-dimensional objects composed of 
triangles, quadrilaterals, polygons, cubes, and right prisms). The use of nets to 
make connections to the symbolic and more abstract aspects of geometry is 
fundamental for the study of surface area. The NCSC content team recommends 
this CCC be dually aligned to 6.G.4 and 7.G.B.4. 







Appendix 3-B, Study 1: a. Mathematics   15 


• The distribution of DOK levels among the CCCs broadly mirrored that of the 
associated CCSS, although, as expected, the CCC reflected slightly lower DOK 
levels than the CCSS. Overall, the elementary mathematics prioritized CCCs were at 
or above the CCSS DOK level. However, in grades 6, 7, 8, and HS, less than 50 
percent of the CCCs were at or above the CCSS DOK level as written in the CCSS. 
This is an area of concern noted by the project regarding DOK as it could potentially 
produce an inappropriately low level of complexity across the assessment items at 
the upper grades.  


o Response: To address this issue, project partners conducted a concurrent review 
of the documents detailing item specifications and those used to train item 
writers. Review and revisions of these materials helped ensure that item sets at 
each grade level have appropriate DOK levels and range. 
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Appendix A: Ratings for Mathematics Prioritized CCCs 


Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


3 3.DPS.1g1 Collect data, 
organize into picture 
or bar graph. 


3.MD.3 Draw a scaled picture 
graph and a scaled bar 
graph to represent a data 
set with several 
categories. Solve one- and 
two-step how many more 
and how many less 
problems using 
information presented in 
scaled bar graphs. For 
example, draw a bar graph 
in which each square in 
the bar graph might 
represent 5 pets. 


2 3 2 2 


3 3.GM.1i1 Partition rectangles 
into equal parts with 
equal area. 


3.G.2 Partition shapes into parts 
with equal areas. Express 
the area of each part as a 
unit fraction of the whole. 
For example, partition a 
shape into 4 parts with 
equal area, and describe 
the area of each part as 
1/4 of the area of the 
shape. 


3 3 3 2 


3 3.ME.1d2 Measure area of 
rectangles by 
counting squares. 


3.MD.6 Measure areas by 
counting unit squares 
(square cm, square m, 
square in, square ft, and 
improvised units). 


2 2 3 2 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


3 3.NO.1j3 Use place value to 
round to the nearest 
10 or 100. 


2.NBT.3 Read and write numbers 
to 1000 using base-ten 
numerals, number names, 
and expanded form. 


2 2 1 0 


3 3.NO.1l3 Identify the fraction 
that matches the 
representation 
(rectangles and 
circles; halves, 
fourths, thirds, and 
eighths). 


3.NF.1 Understand a fraction 1/b 
as the quantity formed by 
1 part when a whole is 
partitioned into b equal 
parts; understand a 
fraction a/b as the quantity 
formed by a parts of size 
1/b. 


3 3 3 2 


3 3.NO.2c1 Solve multi-step 
addition and 
subtraction problems 
up to 100. 


3.NBT.2 Fluently add and subtract 
within 1000 using 
strategies and algorithms 
based on place value, 
properties of operations, 
and/or the relationship 
between addition and 
subtraction. 


2 3 2 2 


3 3.NO.2d3 Solve multiplication 
problems with neither 
number greater than 
5. 


3.OA.1 Interpret products of whole 
numbers, e.g., interpret 5 
× 7 as the total number of 
objects in 5 groups of 7 
objects each. For 
example, describe a 
context in which a total 
number of objects can be 
expressed as 5 × 7. 


2 3 3 2 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


3 3.NO.2e1 Solve, or solve and 
check, one- or two-
step word problems 
requiring addition, 
subtraction, or 
multiplication with 
answers up to 100. 


3.OA.8 Solve two-step word 
problems using the four 
operations. Represent 
these problems using 
equations, with a letter 
standing for the unknown 
quantity. Assess the 
reasonableness of 
answers using mental 
computation and 
estimation strategies, 
including rounding. 


4 3 2 2 


3 3.PRF.2d1 Identify multiplication 
patterns in a real 
word setting. 


3.OA.9 Identify arithmetic patterns 
(including patterns in the 
addition table or 
multiplication table), and 
explain them using 
properties of operations. 
For example, observe that 
4 times a number is 
always even, and explain 
why 4 times a number can 
be decomposed into two 
equal addends. 


5 4 3 2 


3 3.SE.1g1 Use =, <, or > to 
compare 2 fractions 
with the same 
numerator or 
denominator. 


3.NF.3 Explain equivalence of 
fractions in special cases, 
and compare fractions by 
reasoning about their size. 


3 3 3 1 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


4 4.DPS.1g3 Collect data, 
organize in graph 
(e.g. picture graph, 
line plot, bar graph). 


3.MD.3 Draw a scaled picture 
graph and a scaled bar 
graph to represent a data 
set with several 
categories. Solve one- and 
two-step how many more 
and how many less 
problems using 
information presented in 
scaled bar graphs. For 
example, draw a bar graph 
in which each square in 
the bar graph might 
represent 5 pets. 


2 3 3 2 


4 4.GM.1h2 Classify two--
dimensional shapes 
based on attributes 
(# of angles). 


4.G.2 Classify two-dimensional 
figures based on the 
presence or absence of 
parallel or perpendicular 
lines, or the presence or 
absence of angles of a 
specified size. Recognize 
right triangles as a 
category, and identify right 
triangles. 


2 2 2 2 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


4 4.ME.1g2 Solve word problems 
using perimeter and 
area where changes 
occur to the 
dimensions of a 
figure. 


4.MD.2 Use the four operations to 
solve word problems 
involving distances, 
intervals of time, liquid 
volumes, masses of 
objects, and money, 
including problems 
involving simple fractions 
or decimals, and problems 
that require expressing 
measurements given in a 
larger unit in terms of a 
smaller unit. Represent 
measurement quantities 
using diagrams such as 
number line diagrams that 
feature a measurement 
scale. 


3 3 2 2 


4 4.ME.1g2 Solve word problems 
using perimeter and 
area where changes 
occur to the 
dimensions of a 
figure. 


4.MD.3 Apply the area and 
perimeter formulas for 
rectangles in real world 
and mathematical 
problems. For example, 
find the width of a 
rectangular room given the 
area of the flooring and the 
length, by viewing the area 
formula as a multiplication 
equation with an unknown 
factor. 


3 3 3 2 


4 4.NO.1j5 Use place value to 
round to any place 
(e.g.,., ones, tens, 
hundreds, 


4.NBT.3 Use place value 
understanding to round 
multi-digit whole numbers 
to any place. 


2 2 3 2 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


thousands). 


4 4.NO.1m1 Determine equivalent 
fractions. 


3.NF.3 Explain equivalence of 
fractions in special cases, 
and compare fractions by 
reasoning about their size. 


3 3 2 2 


4 4.NO.1m1 Determine equivalent 
fractions. 


4.NF.1 Explain why a fraction a/b 
is equivalent to a fraction 
(n × a)/(n × b) by using 
visual fraction models, with 
attention to how the 
number and size of the 
parts differ even though 
the two fractions 
themselves are the same 
size. Use this principle to 
recognize and generate 
equivalent fractions. 


3 3 2 2 


4 4.NO.1n2 Compare up to 2 
given fractions that 
have different 
denominators. 


4.NF.2 Compare two fractions 
with different numerators 
and different 
denominators, e.g., by 
creating common 
denominators or 
numerators, or by 
comparing to a benchmark 
fraction such as 1/2. 
Recognize that 
comparisons are valid only 
when the two fractions 
refer to the same whole. 
Record the results of 
comparisons with symbols 
>, =, or <, and justify the 


3 4 3 1 
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conclusions, e.g., by using 
a visual fraction model. 


4 4.NO.2d7 Determine how many 
objects go into each 
group when given the 
total number of 
objects and the 
number of groups 
where the number in 
each group or 
number of groups is 
not greater than 10. 


3.OA.2 Interpret whole-number 
quotients of whole 
numbers, e.g., interpret 
56. 


3 3 3 2 


4 4.NO.2e2 Solve, or solve and 
check, one- or two-
step word problems 
requiring addition, 
subtraction, or 
multiplication with 
answers up to 100. 


4.OA.3 Solve multistep word 
problems posed with 
whole numbers and having 
whole-number answers 
using the four operations, 
including problems in 
which remainders must be 
interpreted. Represent 
these problems using 
equations with a letter 
standing for the unknown 
quantity. Assess the 


4 3 2 2 
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Centrality 


reasonableness of 
answers using mental 
computation and 
estimation strategies, 
including rounding. 


4 4.PRF.1e3 Solve multiplicative 
comparisons with an 
unknown using up to 
2-digit numbers with 
information 
presented in a graph 
or word problem 
(e.g., an orange hat 
cost $3. A purple hat 
cost 2 times as 
much. How much 
does the purple hat 
cost? [3 x 2 = p]). 


4.OA.2 Multiply or divide to solve 
word problems involving 
multiplicative comparison, 
e.g., by using drawings 
and equations with a 
symbol for the unknown 
number to represent the 
problem, distinguishing 
multiplicative comparison 
from additive comparison. 


3 3 3 2 
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4 4.SE.1g2 Use =, <, or > to 
compare 2 fractions 
(fractions with a 
denominator or 10 or 
less). 


4.NF.2 Compare two fractions 
with different numerators 
and different 
denominators, e.g., by 
creating common 
denominators or 
numerators, or by 
comparing to a benchmark 
fraction such as 1/2. 
Recognize that 
comparisons are valid only 
when the two fractions 
refer to the same whole. 
Record the results of 
comparisons with symbols 
>, =, or <, and justify the 
conclusions, e.g., by using 
a visual fraction model. 


3 4 3 2 
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5 5.GM.1c3 Use order pairs to 
graph given points. 


5.G.1 Use a pair of 
perpendicular number 
lines, called axes, to 
define a coordinate 
system, with the 
intersection of the lines 
(the origin) arranged to 
coincide with the 0 on 
each line and a given point 
in the plane located by 
using an ordered pair of 
numbers, called its 
coordinates. Understand 
that the first number 
indicates how far to travel 
from the origin in the 
direction of one axis, and 
the second number 
indicates how far to travel 
in the direction of the 
second axis, with the 
convention that the names 
of the two axes and the 
coordinates correspond 
(e.g., x-axis and x-
coordinate, y-axis and y-
coordinate). 


2 3 3 2 


5 5.ME.1b2 Convert standard 
measurements of 
length. 


5.MD.1 Convert among different-
sized standard 
measurement units within 
a given measurement 
system (e.g., convert 5 cm 
to 0.05 m), and use these 
conversions in solving 


3 3 2 2 
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multi-step, real world 
problems. 


5 5.ME.2a1 Solve problems 
involving conversions 
of standard 
measurement units 
when finding area, 
volume, time lapse, 
or mass. 


5.MD.1 Convert among different-
sized standard 
measurement units within 
a given measurement 
system (e.g., convert 5 cm 
to 0.05 m), and use these 
conversions in solving 
multi-step, real world 
problems. 


3 3 3 2 


5 5.NO.1b1 Read, write, or select 
a decimal to the 
hundredths place. 


5.NBT.3 Read, write, and compare 
decimals to thousandths. 


3 2 2 2 


5 5.NO.1b4 Round decimals to 
the next whole 
number. 


5.NBT.4 Use place value 
understanding to round 
decimals to any place. 


2 2 2 2 


5 5.NO.2a5 Solve word problems 
that require 
multiplication or 
division. 


5.NBT.6 Find whole-number 
quotients of whole 
numbers with up to four-
digit dividends and two-
digit divisors, using 
strategies based on place 
value, the properties of 
operations, and/or the 
relationship between 
multiplication and division. 
Illustrate and explain the 
calculation by using 
equations, rectangular 


2 3 3 2 
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arrays, and/or area 
models. 


5 5.NO.2c1 Solve 1 step 
problems using 
decimals. 


5.NBT.7 Add, subtract, multiply, 
and divide decimals to 
hundredths, using 
concrete models or 
drawings and strategies 
based on place value, 
properties of operations, 
and/or the relationship 
between addition and 
subtraction; relate the 
strategy to a written 
method, and explain the 
reasoning used. 


2 4 2 2 


5 5.NO.2c2 Solve word problems 
involving the 
addition, subtraction, 
multiplication, or 
division of fractions. 


5.NF.2 Solve word problems 
involving addition and 
subtraction of fractions 
referring to the same 
whole, including cases of 
unlike denominators, e.g., 
by using visual fraction 
models or equations to 
represent the problem. 
Use benchmark fractions 
and number sense of 


2 3 3 2 
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Performance 
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fractions to estimate 
mentally and assess the 
reasonableness of 
answers. For example, 
recognize an incorrect 
result 2/5 + 1/2 = 3/7, by 
observing that 3/7 < 1/2. 


5 5.PRF.1a1 Determine whether 
the product will 
increase or decrease 
based on the 
multiplier. 


5.NF.5 Interpret multiplication as 
scaling (resizing), by: 
 a) Comparing the size of 
a product to the size of 
one factor on the basis of 
the size of the other factor, 
without performing the 
indicated multiplication. 
b) Explaining why 
multiplying a given number 
by a fraction greater than 1 
results in a product greater 
than the given number 
(recognizing multiplication 
by whole numbers greater 
than 1 as a familiar case); 
explaining why multiplying 
a given number by a 
fraction less than 1 results 
in a product smaller than 
the given number; and 
relating the principle of 


3 4 3 2 
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fraction equivalence a/b = 
(n × a)/(n × b) to the effect 
of multiplying a/b by 1. 


5 5.PRF.1b2 Generate or select a 
comparison between 
two graphs from a 
similar situation. 


5.OA.3 Generate two numerical 
patterns using two given 
rules. Identify apparent 
relationships between 
corresponding terms. 
Form ordered pairs 
consisting of 
corresponding terms from 
the two patterns, and 
graph the ordered pairs on 
a coordinate plane. For 
example, given the rule 
Add 3 and the starting 
number 0, and given the 
rule Add 6 and the starting 
number 0, generate terms 
in the resulting sequences, 
and observe that the terms 
in one sequence are twice 
the corresponding terms in 
the other sequence. 
Explain informally why this 
is so. 


4 4 2 2 


6 6.DPS.1d3 Select statement that 
matches mean, 
mode, and spread of 
data for 1 measure of 
central tendency for 
a given data set. 


6.SP.5 Summarize numerical data 
sets in relation to their 
context, such as by: 
a) Reporting the number of 
observations. 
b) Describing the nature of 
the attribute under 
investigation, including 


3 4 3 2 
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how it was measured and 
its units of measurement. 
c) Giving quantitative 
measures of center 
(median and/or mean) and 
variability (interquartile 
range and/or mean 
absolute deviation), as 
well as describing any 
overall pattern and any 
striking deviations from the 
overall pattern with 
reference to the context in 
which the data were 
gathered. 
d) Relating the choice of 
measures of center and 
variability to the shape of 
the data distribution and 
the context in which the 
data were gathered. 


6 6.GM.1d1 Find area of 
quadrilaterals. 


6.G.1 Find the area of right 
triangles, other triangles, 
special quadrilaterals, and 
polygons by composing 
into rectangles or 
decomposing into triangles 
and other shapes; apply 
these techniques in the 
context of solving real-
world and mathematical 
problems. 


2 3 2 2 
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6 6.ME.2a2 Solve one-step, real 
world measurement 
problems involving 
unit rates with ratios 
of whole numbers 
when given the unit 
rate (3 inches of 
snow falls per hour, 
how much in 6 
hours). 


6.RP.3 Use ratio and rate 
reasoning to solve real-
world and mathematical 
problems, e.g., by 
reasoning about tables of 
equivalent ratios, tape 
diagrams, double number 
line diagrams, or 
equations. 


5 4 3 2 


6 6.NO.1d2 Locate positive and 
negative numbers on 
a number line. 


6.NS.6 Understand a rational 
number as a point on the 
number line. Extend 
number line diagrams and 
coordinate axes familiar 
from previous grades to 
represent points on the 
line and in the plane with 
negative number 
coordinates. 


2 3 2 2 


6 6.NO.1d4 Select the 
appropriate meaning 
of a negative number 
in a real world 
situation. 


6.NS.5 Understand that positive 
and negative numbers are 
used together to describe 
quantities having opposite 
directions or values (e.g., 
temperature above/below 
zero, elevation 
above/below sea level, 
credits/debits, 
positive/negative electric 
charge); use positive and 
negative numbers to 
represent quantities in 
real-world contexts, 


5 3 2 1 
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explaining the meaning of 
0 in each situation. 


6 6.NO.1f1 Calculate a percent 
of a quantity as rate 
per 100. 


6.RP.3 Use ratio and rate 
reasoning to solve real-
world and mathematical 
problems, e.g., by 
reasoning about tables of 
equivalent ratios, tape 
diagrams, double number 
line diagrams, or 
equations. 


2 4 2 2 


6 6.NO.2a6 Solve problems or 
word problems using 
up to three digit 
numbers and any of 
the four operations. 


6.EE.7 Solve real-world and 
mathematical problems by 
writing and solving 
equations of the form x + p 
= q and px = q for cases in 
which p, q and x are all 
nonnegative rational 
numbers. 


2 2 2 2 
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6 6.NO.2c3 Solve one step, 
addition, subtraction, 
multiplication, or 
division problems 
with fractions or 
decimals. 


6.NS.1 Interpret and compute 
quotients of fractions, and 
solve word problems 
involving division of 
fractions by fractions, e.g., 
by using visual fraction 
models and equations to 
represent the problem. For 
example, create a story 
context for (2/3) ÷ (3/4) 
and use a visual fraction 
model to show the 
quotient; use the 
relationship between 
multiplication and division 
to explain that (2/3) 


2 3 3 2 


6 6.PRF.1c1 Describe the ratio 
relationship between 
two quantities for a 
given situation. 


6.RP.1 Understand the concept of 
a ratio and use ratio 
language to describe a 
ratio relationship between 
two quantities. For 
example, The ratio of 
wings to beaks in the bird 
house at the zoo was 2:1, 
because for every 2 wings 
there was 1 beak. For 
every vote candidate A 
received, candidate C 
received nearly three 
votes. 


3 3 3 2 
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7 7.DPS.1k1 Analyze graphs to 
determine or select 
appropriate 
comparative 
inferences about two 
samples or 
populations. 


7.SP.4 Use measures of center 
and measures of variability 
for numerical data from 
random samples to draw 
informal comparative 
inferences about two 
populations. For example, 
decide whether the words 
in a chapter of a seventh-
grade science book are 
generally longer than the 
words in a chapter of a 
fourth-grade science book. 


4 4 3 2 


7 7.GM.1h2 Find the surface area 
of three-dimensional 
figures using nets of 
rectangles or 
triangles. 


6.G.4 Represent three-
dimensional figures using 
nets made up of 
rectangles and triangles, 
and use the nets to find 
the surface area of these 
figures. Apply these 
techniques in the context 
of solving real-world and 
mathematical problems. 


2 3 3 2 


7 7.ME.2d1 Apply formula to 
measure area and 
circumference of 
circles. 


7.G.4 Know the formulas for the 
area and circumference of 
a circle and use them to 
solve problems; give an 
informal derivation of the 
relationship between the 
circumference and area of 
a circle. 


3 4 3 2 


7 7.NO.2f1 Identify the 
proportional 
relationship between 


7.RP.2 Recognize and represent 
proportional relationships 
between quantities. 


2 3 3 1 
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two quantities. 


7 7.NO.2f2 Determine if two 
quantities are in a 
proportional 
relationship using a 
table of equivalent 
ratios or points 
graphed on a 
coordinate plane. 


7.RP.2 Recognize and represent 
proportional relationships 
between quantities. 


3 3 3 2 


7 7.NO.2f6 Solve word problems 
involving ratios. 


6.RP.3 Use ratio and rate 
reasoning to solve real-
world and mathematical 
problems, (e.g., by 
reasoning about tables of 
equivalent ratios, tape 
diagrams, double number 
line diagrams, or 
equations). 


2 4 2 2 


7 7.NO.2f6 Solve word problems 
involving ratios. 


7.RP.3 Use proportional 
relationships to solve 
multistep ratio and percent 
problems. Examples: 
simple interest, tax, 
markups and markdowns, 
gratuities and 
commissions, fees, 
percent increase and 
decrease, percent error. 


2 3 2 2 


7 7.NO.2i1 Solve multiplication 
problems with 
positive/negative 
numbers. 


7.NS.2 Apply and extend previous 
understandings of 
multiplication and division 
and of fractions to multiply 


2 3 2 2 
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and divide rational 
numbers. 


7 7.NO.2i2 Solve division 
problems with 
positive/negative 
numbers. 


7.NS.2 Apply and extend previous 
understandings of 
multiplication and division 
and of fractions to multiply 
and divide rational 
numbers. 


2 3 2 1 


7 7.PRF.1f1 Use proportional 
relationships to solve 
multistep percent 
problems. 


7.RP.3 Use proportional 
relationships to solve 
multistep ratio and percent 
problems. Examples: 
simple interest, tax, 
markups and markdowns, 
gratuities and 
commissions, fees, 
percent increase and 
decrease, percent error. 


3 3 2 2 


7 7.PRF.1g2 Use variables to 
represent quantities 
in a real-world or 
mathematical 
problem, and 
construct simple 
equations and 
inequalities to solve 
problems by 
reasoning about the 
quantities. 


7.EE.4 Use variables to represent 
quantities in a real-world 
or mathematical problem, 
and construct simple 
equations and inequalities 
to solve problems by 
reasoning about the 
quantities. 


5 3 3 2 
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8 8.DPS.1h1 Graph bivariate data 
using scatter plots 
and identify possible 
associations between 
the variables. 


8.SP.1 Construct and interpret 
scatter plots for bivariate 
measurement data to 
investigate patterns of 
association between two 
quantities. Describe 
patterns such as 
clustering, outliers, 
positive or negative 
association, linear 
association, and nonlinear 
association. 


3 4 2 2 


8 8.DPS.1k2 Analyze displays of 
bivariate data to 
develop or select 
appropriate claims 
about those data. 


8.SP.4 Understand that patterns 
of association can also be 
seen in bivariate 
categorical data by 
displaying frequencies and 
relative frequencies in a 
two-way table. Construct 
and interpret a two-way 
table summarizing data on 
two categorical variables 
collected from the same 
subjects. Use relative 
frequencies calculated for 
rows or columns to 
describe possible 
association between the 
two variables. For 
example, collect data from 
students in your class on 
whether or not they have a 
curfew on school nights 
and whether or not they 


4 5 2 1 
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have assigned chores at 
home. Is there evidence 
that those who have a 
curfew also tend to have 
chores? 


8 8.GM.1g1 Recognize congruent 
and similar figures. 


8.G.4 Understand that a two-
dimensional figure is 
similar to another if the 
second can be obtained 
from the first by a 
sequence of rotations, 
reflections, translations, 
and dilations; given two 
similar two-dimensional 
figures, describe a 
sequence that exhibits the 
similarity between them. 


1 3 3 1 







Appendix 3-B, Study 1: a. Mathematics   40 


Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


8 8.ME.1e1 Describe the 
changes in surface 
area, area, and 
volume when the 
figure is changed in 
some way (e.g., 
scale drawings). 


8.G.4 Understand that a two-
dimensional figure is 
similar to another if the 
second can be obtained 
from the first by a 
sequence of rotations, 
reflections, translations, 
and dilations; given two 
similar two-dimensional 
figures, describe a 
sequence that exhibits the 
similarity between them. 


3 3 2 2 


8 8.ME.2d2 Apply the formula to 
find the volume of 3 
dimensional shapes 
(e.g., cubes, 
spheres, and 
cylinders). 


8.G.9 Know the formulas for the 
volumes of cones, 
cylinders, and spheres and 
use them to solve real-
world and mathematical 
problems. 


3 2 3 2 


8 8.NO.1k3 Use approximations 
of irrational numbers 
to locate them on a 
number line. 


8.NS.2 Use rational 
approximations of 
irrational numbers to 
compare the size of 
irrational numbers, locate 
them approximately on a 
number line diagram, and 
estimate the value of 
expressions (e.g., π2). For 
example, by truncating the 
decimal expansion of √2, 
show that √2 is between 1 
and 2, then between 1.4 
and 1.5, and explain how 
to continue on to get better 
approximations. 


3 3 2 2 
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8 8.PRF.1e2 Represent 
proportional 
relationships on a 
line graph. 


8.EE.5 Graph proportional 
relationships, interpreting 
the unit rate as the slope 
of the graph. Compare two 
different proportional 
relationships represented 
in different ways. For 
example, compare a 
distance-time graph to a 
distance-time equation to 
determine which of two 
moving objects has 
greater speed. 


2 4 2 2 


8 8.PRF.1f2 Describe OR 
SELECT THE 
relationship between 
the two quantities 
Given a line graph of 
a situation. 


8.EE.5 Graph proportional 
relationships, interpreting 
the unit rate as the slope 
of the graph. Compare two 
different proportional 
relationships represented 
in different ways. For 
example, compare a 
distance-time graph to a 
distance-time equation to 
determine which of two 
moving objects has 
greater speed. 


2 4 3 1 


8 8.PRF.1g3 Solve linear 
equations with 1 
variable. 


8.EE.7 Solve linear equations in 
one variable. 


2 2 3 2 
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8 8.PRF.2e2 Identify the rate of 
change (slope) and 
initial value (y-
intercept) from 
graphs. 


8.F.4 Construct a function to 
model a linear relationship 
between two quantities. 
Determine the rate of 
change and initial value of 
the function from a 
description of a 
relationship or from two (x, 
y) values, including 
reading these from a table 
or from a graph. Interpret 
the rate of change and 
initial value of a linear 
function in terms of the 
situation it models, and in 
terms of its graph or a 
table of values. 


3 4 2 2 


HS H.DPS.1b1 Complete a graph 
given the data, using 
dot plots, histograms, 
or box plots 


S.ID.1 Represent data with plots 
on the real number line 
(dot plots, histograms, and 
box plots). 


2  3 2 


HS H.DPS.1c1 Use descriptive stats; 
range, median, 
mode, mean, 
outliers/gaps to 
describe the data set. 


S-ID.5 Summarize categorical 
data for two categories in 
two-way frequency tables. 
Interpret relative 
frequencies in the context 
of the data. Recognize 
possible associations and 
trends in the data. 


4 5 3 2 
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HS H.GM.1b1 Use definitions to 
demonstrate 
congruency and 
similarity in figures. 


8.G.2 Understand that a two-
dimensional figure is 
congruent to another if the 
second can be obtained 
from the first by a 
sequence of rotations, 
reflections, and 
translations; given two 
congruent figures, 
describe a sequence that 
exhibits the congruence 
between them. 


2 3 3 1 


HS H.GM.1b1 Use definitions to 
demonstrate 
congruency and 
similarity in figures. 


G-CO.7 Use the definition of 
congruence in terms of 
rigid motions to show that 
two triangles are 
congruent if and only if 
corresponding pairs of 
sides and corresponding 
pairs of angles are 
congruent. 


2 4 3 2 


HS H.GM.1b1 Use definitions to 
demonstrate 
congruency and 
similarity in figures. 


G-
SRT.2 


Given two figures, use the 
definition of similarity in 
terms of similarity 
transformations to decide 
if they are similar; explain 
using similarity 
transformations the 
meaning of similarity for 
triangles as the equality of 
all corresponding pairs of 
angles and the 
proportionality of all 
corresponding pairs of 


2 4 3 2 







Appendix 3-B, Study 1: a. Mathematics   44 


Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


sides. 


HS H.ME.1a2 Solve real world 
problems involving 
units of 
measurement 


N-Q.1 Use units as a way to 
understand problems and 
to guide the solution of 
multistep problems; 
choose and interpret units 
consistently in formulas; 
choose and interpret the 
scale and the origin in 
graphs and data displays. 


5 3 3 2 


HS H.ME.1b2 Solve a linear 
equation to find a 
missing attribute 
given the area, 
surface area, or 
volume and the other 
attribute 


A.REI.3 Solve linear equations and 
inequalities in one 
variable, including 
equations with coefficients 
represented by letters. 


2  3 2 


HS H.PRF.1c1 Select the 
appropriate graphical 
representation of a 
linear model based 
on real world events. 


F LE.1 Distinguish between 
situations that can be 
modeled with linear 
functions and with 
exponential functions.  
a) Prove that linear 
functions grow by equal 
differences over equal 


5  2 2 
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intervals, and that 
exponential functions grow 
by equal factors over 
equal intervals.  
b) Recognize situations in 
which one quantity 
changes at a constant rate 
per unit interval relative to 
one another.  
c) Recognize situations in 
which a quantity grows or 
decays by a constant 
percent rate per unit 
interval relative to another. 


HS H.PRF.2b1 Translate a real-
world problem into a 
one variable linear 
equation. 


A-
CED.1 


Create equations and 
inequalities in one variable 
and use them to solve 
problems. Include 
equations arising from 
linear and quadratic 
functions, and simple 
rational and exponential 
functions. 


5 5 3 2 


HS H.PRF.2b2 Solve equations with 
one or two variables 
using equations or 
graphs 


A.REI.1 Explain each step in 
solving a simple equation 
as following from the 
equality of numbers 
asserted at the previous 
step, starting from the 
assumption that the 
original equation has a 
solution. Construct a 
viable argument to justify a 
solution method. 


2  2 1 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


HS H.PRF.2b2 Solve equations with 
one or two variables 
using equations or 
graphs. 


A.REI.3 Solve linear equations and 
inequalities in one 
variable, including 
equations with coefficients 
represented by letters. 


2  2 2 


HS H.PRF.2b2 Solve equations with 
one or two variables 
using equations or 
graphs. 


A-
CED.2 


2. Create equations in two 
or more variables to 
represent relationships 
between quantities; graph 
equations on coordinate 
axes with labels and 
scales. 


2 4 3 2 


HS H.PRF.2c1 Make predictions 
based on a given 
model (for example, 
a weather model, 
data for athletes over 
years). 


F.LE.3 Observe using graphs and 
tables that a quantity 
increasing exponentially 
eventually exceeds a 
quantity increasing 
linearly, quadratically, or 
(more generally) as a 
polynomial function. 


4  3 2 


HS HS.NO.1a1 Simplify expressions 
that include 
exponents. 


A-
SSE.3 


Choose and produce an 
equivalent form of an 
expression to reveal and 
explain properties of the 
quantity represented by 
the expression. 


2 4 3 1 


HS HS.NO.1a1 Simplify expressions 
that include 
exponents. 


N-RN.2 Rewrite expressions 
involving radicals and 
rational exponents using 
the properties of 
exponents. 


2 3 3 2 
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Appendix B: Recommendations and Evidence for 
Change to Improve Alignment 
Researchers shared the outcomes of the alignment study with content experts for 
the NCSC project. These experts examined both the overall results of the 
alignment study and the detailed results to determine how to respond in areas 
that warranted further review and adjustment. Even though the study showed 
that the alignment of the mathematics prioritized CCC to the CCSS was strong, 
each instance of a mismatch between the CCC and the intended CCSS was 
further examined. 


Following the initial findings of the alignment study, NCSC staff discovered that a 
number of the instructionally-based Nature of Numbers and Operations strand 3 
(NO-3) CCCs were not aligned to CCSS. These non-aligned CCCs were 
designed to reflect the CCSS Mathematical Practices and were considered an 
important element in the Learning Progressions. The items constructed for use in 
the NCSC AA-AAS are now dual coded to an NO-3 and a CCSS. Exhibit B1 
contains the response to the alignment findings regarding the alignment to the 
CCSS mathematics practices. 


Exhibit B1. Non-Aligned Prioritized CCC Response 
NO3 Prioritized 


CCC 
Dual Code 


Prioritized CCC 
New CCSS Link 


3.NO.3d4 3.NO.2c1 3.NBT.2 
7.NO.3c3 7.NO.2f1 7.RP.2b 
8.NO.3c3 8.PRF.1f2 8.F.5 
H.NO.3a2 H.PRF.2b2 A.REI.1 
H.NO.3a1 H.DPS.1b1 S.ID.1 
 
In addition, in some cases the prioritized CCC did not meet grade-level CCSS. 
Exhibit B2 contains the response to the alignment findings regarding the 
prioritized CCC aligned to the off-grade CCSS mathematics. 


Exhibit B2. Off-Grade Prioritized CCC Response 
Old Prioritized 


CCC 
New Prioritized 


CCC 
New CCSS Link 


3.NO.1h1 3.NO.1j3  3.NBT.1  
4.NO.1n1 4.NO.1n2 4.NF.1  
4.NO.2d8 4.NO.2e2 4.OA.3  
4.PRF.1d2 4.PRF.1e3 4.OA.2  
5.NO.2a1 5.NO.2c1 5.NBT.7  
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5.SE.1b 5.PRF.2b1 5.OA‐3 
5.NO.1c1 5.NO.1b4 5.NBT.4 
8.NO.2i4 8.NO.1k3 8.NS.2  
H.GM.1a2 H.GM.1d1 G.SRT.2 
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Common Core State Standards. Minneapolis, MN: University of Minnesota, National 
Center and State Collaborative. 
 


 


The National Center and State Collaborative (NCSC) is applying the lessons learned 
from the past decade of research on alternate assessments based on alternate 
achievement standards (AA-AAS) to develop a multi-state comprehensive assessment 
system for students with the most significant cognitive disabilities.  


NCSC is a collaborative of 24 states and five organizations. The NCSC states 
participating in the Spring 2015 NCSC operational assessment are: Arizona, Arkansas, 
Connecticut, District of Columbia, Idaho, Indiana, Pacific Assessment Consortium 
(PAC-6)8, Maine, Montana, New Mexico, Rhode Island, South Carolina, South Dakota, 
and US Virgin Islands. As of Spring 2015, additional states are members of the NCSC 
Consortium, representing varying levels of participation. They are: California, Delaware, 
Florida, Louisiana, Maryland, New York, Oregon, Pennsylvania, Tennessee, and 
Wyoming. 


The five NCSC partner organizations include: National Center on Educational 
Outcomes (NCEO) at the University of Minnesota, National Center for the Improvement 
of Educational Assessment (Center for Assessment), University of North Carolina at 
Charlotte, University of Kentucky, and edCount, LLC.  


 


 
 
 
The University of Minnesota, the administrative partner, is committed to the policy that 
all persons shall have equal access to its programs, facilities, and employment without 


                                                           


8 The Pacific Assessment Consortium (including the entities of American Samoa, 
Commonwealth of the Northern Mariana Islands, Federated States of Micronesia, Guam, 
Republic of Palau, and Republic of the Marshall Islands) partner with NCSC as one state, led by 
the University of Guam Center for Excellence in Developmental Disabilities Education, 
Research, and Service (CEDDERS). 


This work was supported by a grant from the U.S. Department of 
Education, Office of Special Education Programs (H373X100002, 
Project Officer: Susan.Weigert@ed.gov). The contents do not 
necessarily represent the policy of the U.S. Department of Education, 
and no assumption of endorsement by the Federal government 
should be made.  
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public assistance status, veteran status, or sexual orientation. 


This document is available in alternative formats upon request. 
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Executive Summary 
To serve students with the most significant cognitive disabilities, the National Center 
and State Collaborative (NCSC) is designing an alternate assessment as part of a 
system that includes curriculum, instruction, and professional development resources, 
all aligned to the Common Core State Standards (CCSS).9 


To support the coordinated development of all of these system components, NCSC 
developed the Core Content Connectors (CCCs) for each grade and content area. 
These CCCs are not extensions of the CCSS; rather, they “pinpoint the primary content 
of the CCSS and organize it in the conceptual model of the Learning Progressions 
Frameworks” (NCSC, 2013, p. 8). The Learning Progressions Frameworks served as 
the foundation for organizing content into hypothesized paths for learning. CCCs were 
developed to articulate the relationship between CCSS and the Learning Progressions 
Frameworks.  


To support the use of the CCCs in this way, NCSC must provide validity evidence 
demonstrating the quality of alignment between the CCCs and the CCSS. Researchers 
designed the study summarized here to provide that evidence. The study’s purposes 
were to (a) provide formative information to developers about whether and how they 
might need to revise individual CCCs to better align with the CCSS and (b) document 
development-stage alignment as part of a larger alignment evaluation of the 
assessment system. 


Project partners prioritized up to 10 CCCs per grade and content area in grades 3–8 
and 11 for assessment; these prioritized CCCs are the focus of the present study. The 
prioritized CCCs, which link the CCSS and the model of domain-specific knowledge 
acquisition that guides academic instruction for these students, serve as the proximal 
assessment targets for the operational test in 2014–2015. State partners intend to use 
these prioritized CCCs as a starting point for designing the alternate assessment. To 
determine increasing coverage within the assessment across years, additional content 
review will occur annually.  


Project partners identified 51 CCCs as priorities for assessment in reading. These 
CCCs are known as the reading prioritized CCCs. 


Methodology 
NCSC researchers used the Links for Academic Learning (LAL) model developed by 
Flowers, Wakeman, Browder, and Karvonen (2007) to conduct this evaluation of the 
alignment of the reading prioritized CCCs with the English language arts (ELA) CCSS. 
                                                           


9 For a full copy of the report, please contact the Arizona Department of Education Director of Alternate 
Assessment, Audra Ahumada, at Audra.Ahumada@azed.gov. 
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Researchers established two panels of experts in curriculum and special education for 
this study: one panel for the 3–5 grade span (four expert panelists) and one panel for 
grades 6–8 and 11 (three expert panelists). All rater disagreements were reconciled by 
having both experts review ratings and come to a consensus. Researchers used the 
final consensus rating in all the analyses. Both panels yielded an average inter-rater 
agreement of 0.98 for their independent ratings. 


Panelists used the alignment study process to review and rate the CCSS and prioritized 
CCCs for each of the following:  


Depth of knowledge (DOK) for all of the CCSS in the target strands,10 
DOK for each prioritized CCC, 
Closest CCSS match for each prioritized CCC, 
Content centrality11 between each prioritized CCC and selected CCSS, and 


Performance centrality12 between each prioritized CCC and selected CCSS. 


Data Collection Process 
The panelists gathered to participate in the alignment study from January 15–18, 2013. 
On the morning of the first day, all panelists convened to receive a detailed training on 
the purpose of the study, the rubrics, and the rating process. The training included 
practice with rating using sample CCCs and CCSS and group discussion to strengthen 
panelist understanding and help ensure inter-rater agreement.  


After the training, the participants separated into their panels to begin the rating 
process. Each panel included a researcher who acted as a facilitator and answered 
questions regarding the application of the rubrics for DOK, content centrality, and 
performance centrality. This study employed a consensus model in which individual 
panelists first made independent ratings and then discussed their ratings in groups to 
reach agreement. Researchers captured both individual and consensus ratings. The 
facilitators observed the group discussions, recorded the consensus ratings, and took 
notes describing the panel’s decision-making process and the rationale for panelists’ 
ratings. 


                                                           


10 Target strands represent the CCSS to which researchers intended the prioritized CCCs 
align. 


11 Content centrality is a measure of the degree of fidelity between the content of the CCC 
and the content of the CCSS. 


12 Performance centrality represents the degree to which the CCC and the selected CCSS 
contain the same performance expectation. 
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For each grade, the panelists first rated DOK for each of the CCSS in the target areas. 
After completing the DOK ratings for the CCSS, the panelists reviewed the CCCs to rate 
DOK, identify the closest matching CCSS, and rate the degree of content centrality and 
performance centrality for each CCC–CCSS matched pair. 


Results 
Panelists chose the intended CCSS as the best match for 46 out of 51 (90.20%) 
prioritized CCCs. In all of the misaligned cases, simple edits to the wording could clarify 
the intended linkage; NCSC could also consider documenting dual alignment where 
appropriate.  


Panelists gave ratings of some or all for content centrality to 45 of the 46 prioritized 
CCCs that they correctly matched to their intended CCSS. They assigned a rating of 
none for content centrality to one prioritized CCC because it covered only a small part of 
the CCSS. NCSC could add additional content from the CCSS to this CCC, and/or 
NCSC could document the rationale for targeting the particular content of this CCC. 


The panelists rated 43 of the 46 prioritized CCCs as having some or all performance 
centrality with their associated CCSS. NCSC could revise specific CCCs to better reflect 
the performance focus of their associated CCSS, and/or NCSC could document the 
reasons for differences in expected performance. 


The distribution of DOK levels among the prioritized CCCs broadly mirrors that of their 
associated CCSS, although, as expected, the CCCs reflect slightly lower DOK levels; 
NCSC should consider documenting the reasons for this difference. 


Overall, the alignment between the prioritized CCCs and the CCSS was strong in 
domain coverage, content centrality, performance centrality, and DOK. NCSC could 
strengthen the degree of alignment in a few cases by making simple revisions to the 
wording of the CCC, noting dual alignment where appropriate, and documenting the 
reasons for differences in content, performance, and DOK. 


As is true of all alternate assessments, the breadth, depth, and complexity of the 
content covered in the AA-AAS are reduced compared to those of standard 
assessments, In terms of the LAL methodology, these terms correspond to the reduced 
number of prioritized CCCs, the narrowness of the content and performance centrality, 
and the lower DOK levels. Thus, NCSC intended to prioritize fewer CCCs for 
assessment than CCSS and reduced the depth of the content or skills measured by the 
prioritized CCCs. Overall, the distribution of DOK levels among the prioritized CCCs 
broadly mirrors that of their associated CCSS, although, as expected, the prioritized 
CCCs have slightly lower DOK levels than their associated CCSS. 
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Recommendations for and Impact on Test Development 
Researchers shared the outcomes of the alignment study with content experts involved 
with the NCSC project. These experts examined both the overall results of the 
alignment study and the detailed results to determine how to respond to issues that 
warranted further review and adjustment. Even though the study showed that the 
alignment of the reading prioritized CCCs to the CCSS was strong, these experts 
examined each instance of a mismatch between the prioritized CCCs and the intended 
CCSS.  


Researchers have the following recommendations for item development partners based 
on the results of the present study. Following each recommendation is NCSC’s 
response. 


Because the process of developing the prioritized CCCs resulted in the creation of 
CCCs that reflected a blending of more than a single CCSS and the creation of 
multiple CCCs to address a single CCSS, consider including information on non-
prioritized CCCs aligned to CCSS. Also, consider clarifying instances in which a 
prioritized CCC aligns with more than one CCSS. 
Response: Other curricular documents clearly display this relationship by 


establishing Instructional Families to ensure that teachers can teach all related 
academic skills in a coherent manner.  


Response: With regard to reading prioritized CCC 3.RL.k2, the content specialists 
concurred with the panelists’ ratings and have double-coded CCC 3.RL.k2 to 
both CCSS standards 3.RL.2 and 3.SL.2.  


Response: Content specialists modified the information provided in this study’s 
results: They added the non-prioritized CCC that content developers had 
developed to align with the CCSS panelists matched with CCC 3.RL.k2. 


Panelists noted that they gave a rating of none to CCC 5.RL.c2 for both content and 
performance centrality, though it had in fact covered a small portion of the CCSS. 
The CCC of note is one of three reading CCCs established to address one CCSS -
5.RL.2; consider the content and performance centrality of these CCCs. 
Response: The alignment to a portion of the CCSS was intentional. As stated above, 


other NCSC curricular documents clarify this relationship by establishing 
Instructional Families to ensure that teachers can teach all related academic 
skills in a coherent manner.  


Both CCCs 3.RWL.h2 and 4.RWL.h2 were incorrectly associated with the decoding-
based CCSS RF.3; review the skills of the CCCs and intended CCSS. 
Response: Panelists assigned a rating of none to two additional prioritized CCCs, 


3.RWL.h2 and 4.RWL.h2, noting that the skill of “identifying” in these prioritized 
CCCs was not the same as the skill of “decoding” required in the intended CCSS 
match. These CCCs were incorrectly associated with the decoding-based CCSS 
RF.3. The panelists were right to point out this error. Content experts re-coded 
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both prioritized CCCs to align with CCSS RF.4: “Read with sufficient accuracy 
and fluency to support comprehension.” 


Overall, the reading prioritized CCCs met the criteria for having a depth of knowledge of 
greater than 50% of the DOK level of the CCSS. However, consider addressing the 
inconsistencies across grades; these inconsistencies could potentially produce an 
inappropriately low level of complexity across the assessment items.  
Response: To address this issue, project partners conducted a concurrent review of 


the documents detailing item specifications and the documents used to train item 
writers. Review and revision of these materials helped ensure that item sets at 
each grade level have appropriate DOK levels and range. 
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Study of the Relationship Between the 
NCSC Reading Prioritized Core Content 
Connectors and the English Language 
Arts Common Core State Standards 
Introduction 
To serve students with the most significant cognitive disabilities, the National Center 
and State Collaborative (NCSC) is designing an alternate assessment as part of a 
system that includes curriculum, instruction, and professional development resources, 
all aligned with the Common Core State Standards (CCSS).  


To support the coordinated development of all system components, NCSC developed 
the Core Content Connectors (CCCs) for each grade and content area. The CCCs are 
not extensions of the CCSS; rather, they “pinpoint the primary content of the CCSS and 
organize it in the conceptual model of the Learning Progressions Frameworks” (NCSC, 
2013, p. 8). The Learning Progressions Frameworks (Hess, 2010) align curriculum 
resources and assessments with a common, research-based representation of the 
learning pathways and building blocks that support students’ acquisition of the 
knowledge, skills, and abilities defined in the CCSS. The CCCs clarify concepts in the 
CCSS by “deconstructing the progress indicators in the Learning Progressions 
Frameworks . . . into teachable and assessable segments of content” (NCSC, 2011, p. 
1).  


To support the use of the CCCs as described, NCSC must provide validity evidence 
demonstrating the quality of alignment between the CCCs and the CCSS. Researchers 
designed this study to provide that evidence. Its purposes are to (a) provide formative 
information to assessment developers about whether and how they might need to revise 
individual CCCs to better align with the CCSS and (b) document development-stage 
alignment as part of a larger alignment evaluation of the assessment system. 


NCSC partner states used an iterative process and worked with content experts and 
severe disabilities experts to select a subset of CCCs as priorities for assessment. They 
based selection decisions on the importance of the content assessed, the distribution of 
strands in the CCSS, and grade-level CCSS alignment. Project partners used 
consensus decision making and prioritized for the operational assessment—scheduled 
for spring 2014–2015—up to 10 CCCs per grade and content area in grades 3–8 and 
11. 


Prioritized progress indicators along a learning progression form the basis of the CCCs 
prioritized for reading, which are the focus of the present study. NCSC partner states 
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designed the prioritized CCCs to contribute to a fully aligned system of content, 
instruction, and assessment that focuses on the core content, knowledge, and skills 
needed at each grade to ensure success at the next. They serve as the proximal 
assessment targets and link the CCSS to the model of domain-specific knowledge 
acquisition that guides academic instruction for students with the most significant 
cognitive disabilities. State partners intend to use the prioritized CCCs as a starting 
point for designing the alternate assessment. To determine increasing coverage within 
the assessment across years, additional content review is planned to occur annually.  


NCSC researchers used the Links for Academic Learning (LAL) model developed by 
Flowers, Wakeman, Browder, and Karvonen (2007) to conduct this evaluation of the 
alignment of the reading prioritized CCCs with the English language arts (ELA) CCSS.  


The LAL Methodology 
Flowers et al. (2007) developed the LAL alignment methodology to support the process 
of evaluating the alignment between alternate assessments based on alternate 
achievement standards (AA-AAS) and the academic content standards those 
assessments are meant to address. In developing the LAL method, Flowers et al. 
(2007) first considered the policy and practice requirements for evaluating alignment 
quality for AA-AAS. According to Improving the Academic Achievement of the 
Disadvantaged: Final Rule (2003), these assessments must 


• Be aligned with a state’s academic content standards, 


• Promote access to the general curriculum, and 


• Reflect the highest achievement standards possible. 


With these requirements in mind, Flowers et al. (2007) analyzed the alignment methods 
most often used in evaluations involving general assessments. Although there were 
many common themes among these methods, none provided a comprehensive set of 
criteria that would allow evaluators to address all three of the requirements noted above 
for AA-AAS systems. Thus, Flowers and her colleagues developed the LAL method 
specifically for use with AA-AAS. 


The basic premises of the LAL method include the following expectations for AA-AAS 
(adapted from Flowers et al., 2007): 


1. The assessments must be linked to grade-level content standards. 
2. The target for achievement must be academic content (e.g., reading, math, science) 


that corresponds to the student’s assigned grade based on chronological age. 
3. Functional activities and materials may be used to promote understanding, but the 


target skills for student achievement are academically focused. 
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4. Prioritization of the content, if it occurs, should reflect the major domains of the 
curricular area (e.g., strands of ELA) and have fidelity with this content and how it is 
typically taught in general education. 


5. The alternate expectations for achievement may include a focus on prerequisite 
skills or some partial attainment of the grade level, but students should still have the 
opportunity to meet high expectations, to demonstrate a range of depth of 
knowledge, to achieve within their symbolic level, and to show growth across grade 
levels or grade bands. 


Application of the LAL Methodology to NCSC Reading Alignment 
Study 
Researchers translated the LAL premises into four aspects of alignment that are 
considered in the present study (see Exhibit 1). This approach to alignment differs from 
more traditional methods that focus on post-hoc evidence of, for example, test level 
alignment of items with standards. The LAL methodology supports two evaluation 
questions for each of the four aspects. These questions represent the primary and 
secondary objectives of this evaluation: 


Primary: To what extent does each CCC prioritized for assessment align with the 
specific CCSS it is intended to align with in terms of content centrality, performance 
centrality, and depth of knowledge? 


Secondary: To what extent does the set of grade-level CCC reflect the set of grade-
level CCSS in terms of content centrality, performance centrality, and depth of 
knowledge? (Note: For the current study, researchers addressed the secondary 
question only for the evaluation of aspect four, depth of knowledge.) 


Exhibit 12. Alignment Aspects Addressed in the Reading Alignment Study 


Aspect Evaluation Questions 
5. Domain Coverage To what extent does each CCC map onto its target CCSS? 


6. Content Centrality To what extent does the focus of achievement in the CCC 
maintain fidelity with the content of the associated CCSS? 


7. Performance 
Centrality 


To what extent does the focus of achievement in the CCC 
maintain fidelity with the specified performance of the 
associated CCSS?  


8. Depth of Knowledge 
(DOK) 


a. Do the DOK levels in the CCCs reflect fidelity with the 
DOK levels in the associated CCSS? 


b. To what extent does the CCC reflect the range of DOK 
defined in the CCSS? 
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Methodology 
Panelists 
Researchers established two panels of experts in curriculum and special education, one 
panel for the 3–5 grade span and one panel for grades 6–8 and 11. Each panelist met 
the following requirements: 


• Must be a certified teacher or an active faculty member or consultant with 
expertise in significant cognitive disabilities, the assigned content area, or both, 
for the grade range of the panel to which s/he is assigned; 


• Must have had no previous and have no current involvement in the NCSC CCCs, 
curriculum, or assessment development processes. 


Using professional networks and contacts in the field, NCSC researchers recruited 
seven panelist participants with various demographic characteristics (gender, ethnicity, 
and education level; see Exhibit 2). Of the seven panelists, all currently conduct or have 
conducted professional development for teachers in their content area; five currently 
hold or have held a leadership role in curriculum planning at the district level; and five 
have taught future teachers in a higher education setting. 


Exhibit 13. Demographic Characteristics of Expert Panelists 


 


 
Rating Rubrics 
Panelists reviewed and rated the CCSS and the prioritized CCCs in relation to each of 
the five evaluation questions (see Exhibit 1). They provided the following ratings:  


6. DOK for all of the CCSS in the target strands, 
7. DOK for each prioritized CCC, 
8. Closest CCSS match for each prioritized CCC, 
9. Content centrality between each prioritized CCC and selected CCSS, and 


Demographic Variable Number of Panelists 


Gender 
Female 6 
Male 1 


Ethnicity 
Asian/Pacific Islander 1 
Caucasian 4 
Hispanic 2 


Degree 
Bachelor’s degree 1 
Master’s degree 4 
Doctorate 2 
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10. Performance centrality between each prioritized CCC and selected CCSS. 


Depth of knowledge (DOK) reflects the cognitive demands of the CCCs or CCSS. It 
describes the complexity of the knowledge and skills required to perform a task. This 
study employed Webb’s (1999) DOK rubric, as allowed by the LAL alignment 
methodology (see Exhibit 3). Panelists also referred to a matrix comparing Webb’s DOK 
levels against Bloom’s taxonomy (Hess, 2005) when rating DOK for the CCCs and 
CCSS. 


Exhibit 14. Depth of Knowledge Rubric 


DOK Level Description 


1 Recall Recall or recognition of a fact, information, concept, or 
procedure 


2 Basic application of 
skill/concept 


Use of information, conceptual knowledge, following or 
selecting appropriate procedures, two or more steps with 
decision points along the way, routine problems, 
organizing/displaying data 


3 Strategic thinking 


Requires reasoning, developing a plan or sequence of 
steps to approach problem; requires some decision 
making and justification; abstract and complex; often 
more than one possible answer 


4 Extended thinking 


An investigation or application to real world; requires time 
to research, think, and process multiple conditions of the 
problem or task; non-routine manipulations, across 
disciplines/content areas/multiple sources 


Content centrality is a measure of the degree of fidelity between the content of a CCC 
and the content of a CCSS. For example, a CCC requiring students to “identify and 
define parts of speech” and a CCSS requiring students to “correctly use parts of 
speech” would have the same content (“parts of speech”), even though the performance 
is different (“identify and define” vs. “correctly use”). A CCC requiring students to 
“identify and define parts of speech” and a CCSS requiring students to “identify and 
define different punctuation marks” would not have the same content (“parts of speech” 
vs. “punctuation marks”), although they do have the same performance (“identify and 
define”).  


The content centrality rubric applied in this study appears below in Exhibit 4. Panelists 
identified the CCSS that most closely aligned to a CCC and then rated the degree of 
content centrality between each pair as none, some, or all. For any rating of none, 
researchers asked panelists to provide a rationale.  
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Exhibit 15. Content Centrality Rubric 


Rating Description 


0 None The CCSS and the CCC do not address the same content. 


1 Some The CCC addresses some of the content of the CCSS; the 
content of the CCC is present in the CCSS. 


2 All The CCC clearly address the same content as the CCSS. 


Performance centrality represents the degree to which a CCC and a selected CCSS 
contain the same performance expectation. For example, a CCC requiring students to 
“identify and define parts of speech” and a CCSS requiring students to “identify and 
define different punctuation marks” would have the same performance expectation 
(“identify and define”), although the content is different. A CCC requiring students to 
“identify and define parts of speech” and a CCSS requiring students to “correctly use 
parts of speech” would not have the same performance expectation (“identify and 
define” vs. “correctly use”), although they do have the same content (“parts of speech”).  


The panelists rated the degree of performance centrality between each CCC–CCSS 
pair as none, some, or all (see Exhibit 5). For any rating of none, researchers asked 
panelists to provide a rationale. 


Exhibit 16. Performance Centrality Rubric 


Rating Description 


0 None The performance of the CCSS and the CCC are not the same.  


1 Some 
The performance of the CCC partially matches the performance 
of the CCSS; the performance of the CCC is present in the 
CCSS. 


2 All The performance of the CCC is the same as the CCSS. 


Data Collection Process 
The panelists gathered to participate in the alignment study from January 15–18, 2013 
(see Appendix A: Agenda).13 On the morning of the first day, all panelists convened to 
receive a detailed training on the purpose of the study, the rubrics, and the rating 
                                                           


13 In addition to the CCCs prioritized for assessment, which are the focus of this report, 
panelists completed the same rating process for many of the non-prioritized CCCs in grades 3-8 
and high school. These ratings are available upon request. 
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process. The training included practice with rating using sample CCCs and CCSS and 
group discussion to strengthen panelist understanding and help ensure inter-rater 
agreement.  


After the training, the participants separated into their panels to begin the rating 
process. Each panel included a researcher who acted as a facilitator and answered 
questions regarding the application of the rubrics for DOK, content centrality, and 
performance centrality. This study employed a consensus model in which individual 
panelists first made independent ratings and then discussed their ratings in groups to 
reach agreement. Researchers captured both individual and consensus ratings. The 
facilitators observed the group discussions, recorded the consensus ratings, and took 
notes describing the panel’s decision-making process and the rationale for their ratings. 


For each grade, the panelists first rated DOK for each of the CCSS in the target areas: 
reading: literature; reading: informational text; reading: foundational skills; and 
language. (The CCCs in this section of the NCSC assessment do not address the 
CCSS in speaking and listening or writing). After completing the DOK ratings for the 
CCSS, the panelists reviewed the CCCs to rate DOK, identify the closest matching 
CCSS, and rate the degree of content centrality and performance centrality for each 
CCC–CCSS matched pair. 


Inter-rater Agreement 
During the study, the facilitators for each panel monitored the independent and group 
ratings and retrained or clarified panelists’ understanding of the rating rubrics, as 
appropriate. The consensus process used in this study required each panel to come to 
100% agreement on each consensus rating that researchers used for analysis. To 
further ensure the reliability of the panelists’ ratings, researchers calculated inter-rater 
agreement for panelists’ initial independent ratings. Both panels had high inter-rater 
agreement for all ratings, with an average agreement of 0.98 for both panels (see 
Exhibit 6). 


Exhibit 17. Inter-rater Agreement by Panel 


Rating Panel 1: 
Grades 3–5 


Panel 2: 
Grades 6–8 and 11 


CCSS DOK 0.97 0.99 


CCC DOK 0.97 0.94 


CCC match to CCSS 1.00 1.00 


Content centrality 0.97 0.98 


Performance centrality 1.00 1.00 


Average 0.98 0.98 
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Participant Evaluation 
At the conclusion of the study, panelists completed an evaluation of the alignment 
study’s process. Researchers asked panelists to rate their agreement—strongly agree 
(4), agree (3), disagree (2), or strongly disagree (1)—with a series of statements about 
the study. Panelists’ evaluations reflect high levels of satisfaction with the process and 
the outcomes of the study (see Exhibit 7).  


Exhibit 18. Participant Evaluation Results 


Statement Average Rating 
1. Facilities were appropriate to the work. 4.0 
2. Introductory presentation and training sessions were clear. 4.0 
3. Introductory and training materials were clear. 4.0 
4. The process used was appropriate to the work. 4.0 
5. The process used resulted in good information about the 


CCCs and CCSS. 
4.0 


6. I feel like I was able to make a contribution to the sessions. 4.0 
7. I am satisfied with the group-consensus DOK ratings. 4.0 
8. I am confident that my matching of the CCCs to particular 


standards is reasonable. 
4.0 


9. I am confident that my DOK ratings are reasonable. 4.0 


Considerations for Analysis and Interpretation of Results 
Readers of this study must consider the characteristics and the intended purpose of the 
CCCs when interpreting the study’s results. The relationship between the reading 
prioritized CCCs and the CCSS differs from the relationship between test items and 
content standards that is the typical focus of alignment studies. Developers typically 
create items from standards, often with the intent to provide complete or very close 
alignment between the item and the target standard. In contrast, NCSC uses the CCCs 
to (a) identify salient academic connections between the Learning Progression 
Framework and the CCSS, (b) represent the scope of the CCSS, and (c) provide a 
foundation for both assessment and instruction. Consequently, the CCCs differ from the 
CCSS in terms of both organizational structure and the scope of each CCC. NCSC has 
organized the CCCs by categories, strands, and sub-strands, and each individual CCC 
tends to be narrower in breadth than an individual CCSS, targeting less knowledge and 
fewer skills.  


For these reasons, researchers did not anticipate a one-to-one correspondence 
between each CCC and its target CCSS, or between the CCCs and the CCSS as a 
group, for any of the ratings. With regard to CCSS alignment (domain coverage), some 
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CCCs may be dually aligned or contain pieces of multiple CCSS. Therefore, we would 
expect to see many CCCs rated some for both content and performance centrality. 
Likewise, the CCCs should be similar but not identical to the CCSS in terms of DOK, 
showing a broadly comparable range. However, due to their generally narrower 
individual focus, the CCCs are likely to have slightly lower levels of DOK overall than 
the CCSS. 


Results by Alignment Aspect and Evaluation Question 
Domain Coverage 
To examine the degree of domain coverage, researchers evaluated the extent to which 
each prioritized CCC mapped onto its target CCSS (i.e., they investigated whether the 
panelists chose the intended CCSS as the one that best aligns with the CCC). 
Researchers instructed panelists to choose the most closely aligned CCSS for each 
CCC; researchers did not identify the intended CCSS. 


For the majority of CCCs, panelists chose as the “best match” the CCSS intended to 
align with the CCC (see Exhibit 8). Panelists determined that 46 of the 51 CCCs 
(90.2%) aligned with their intended CCSS, and panelists matched only five CCCs 
(9.8%) with non-intended CCSS. The five CCCs matched to non-intended CCSS were 
in grade 3 (three CCC, or 33.3%), grade 6 (one CCC, or 14.3%), and grade 11 (one 
CCC, or 14.3%). Panelists identified a matching CCSS for all CCCs in all grades. The 
appendices include a full list of the prioritized CCCs and their identified matches (see 
Appendix B: Ratings for Reading Prioritized CCCs). 


Exhibit 19. Domain Coverage: Number and Percentage by Grade 


Grade 
Matched to 


Intended CCSS 
Matched to Non-
intended CCSS 


No Match  
to CCSS Total 


# % # % # % 
3 6 66.7 3 33.3 0 0.0 9 
4 9 100.0 0 0.0 0 0.0 9 
5 7 100.0 0 0.0 0 0.0 7 
6 6 85.7 1 14.3 0 0.0 7 
7 5 100.0 0 0.0 0 0.0 5 
8 7 100.0 0 0.0 0 0.0 7 
HS 6 85.7 1 14.3 0 0.0 7 
Total 46 90.2 5 9.8 0 0.0 51 


The table below presents the results for those prioritized CCCs matched to an 
unintended CCSS (see Exhibit 9). Content that appears only in the intended CCSS is 
shaded red; content that appears only in the non-intended selected CCSS is shaded 
blue; and content that appears in both the intended and non-intended CCSS is shaded 
purple. 
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For four of the five prioritized CCCs matched to non-intended CCSS, the panelists 
identified the intended CCSS as an alternate possibility, but they ultimately chose the 
non-intended CCSS as the best match because of their interpretation of the most 
important or focal portion of the CCC. For example, CCC 3.RL.h1, “Answer questions 
related to the relationship between characters, setting, events, characters and conflicts, 
setting and conflicts,” is intended to be aligned to a CCSS related to asking and 
answering questions to demonstrate understanding of a text; but the panelists selected 
a different CCSS that more closely aligned with the part of the CCC about the 
relationship between characters and other parts of the story. Likewise, CCC 6.RL.b3, 
“Use specific details from the text (words, interactions, thoughts, motivations) to support 
inferences or conclusions about characters including how they change during the 
course of the story,” is intended to be aligned to a CCSS related to citing textual 
evidence to support summaries and inferences; but the panelists selected a different 
CCSS that was more closely aligned with the part of the CCC about character 
development. 


For one of the five prioritized CCCs (3.RL.k2) aligned with a non-intended CCSS, 
panelists did not consider the intended CCSS at all because it is a speaking and 
listening standard, whereas the CCC is in the reading literary texts strand. This 
represents an exception to the intended alignment strands, and this report recommends 
that NCSC should explicitly address such instances (see the Summary section). 







 


Appendix 3-B, Study 1: b. Reading  71 


 


Exhibit 20. CCCs Matched to Non-intended CCSS 
CCC Intended CCSS Panelists’ CCSS match 
3.RL.h1 Answer questions related to the 
relationship between characters, setting, 
events, characters and conflicts, setting 
and conflicts. 


RL.3.1 Ask and answer questions 
to demonstrate understanding of a 
text, referring explicitly to the text as 
the basis for the answers. 


RL.3.3 Describe characters in a story (e.g., 
their traits, motivations, or feelings) and 
explain how their actions contribute to the 
sequence of events. 


3.RL.k2 Determine the central message, 
lesson, moral, and key details of a text 
read aloud or information presented in 
diverse media and formats, including 
visually, quantitatively, and orally. 


SL.3.2 Determine the main ideas 
and supporting details of a text read 
aloud or information presented in 
diverse media and formats, 
including visually, quantitatively, 
and orally. 


RL.3.2 Recount stories, including fables, 
folktales, and myths from diverse cultures; 
determine the central message, lesson, or 
moral and explain how it is conveyed through 
key details in the text. 


3.RWL.h2 Identify grade level words with 
accuracy. 


RF.3.4 Read with sufficient 
accuracy and fluency to support 
comprehension. 


RF.3.3 Know and apply grade-level phonics 
and word analysis skills in decoding words. 


6.RL.b3 Use specific details from the 
text (words, interactions, thoughts, 
motivations) to support inferences or 
conclusions about characters including 
how they change during the course of 
the story. 


RL.6.1 Cite the textual evidence to 
support an analysis of what the text 
says explicitly as well as inferences 
drawn from the text. 


RL.6.3 Describe how a particular story’s or 
drama’s plot unfolds in a series of episodes as 
well as how the characters respond or 
change as the plot moves toward a 
resolution. 


1112.RWL.c3 Develop and explain ideas 
for why authors made specific word 
choices within a text. 


11-12.RI.6 Determine an author’s 
point of view or purpose in a text in 
which the rhetoric is particularly 
effective, analyzing how style and 
content contribute to the power, 
persuasiveness, or beauty of the text. 


11-12.RL.4 Determine the meaning of words 
and phrases as they are used in the text, 
including figurative and connotative meanings; 
analyze the impact of specific word choices 
on meaning and tone, including words with 
multiple meanings or language that is 
particularly fresh, engaging, or beautiful. 
(Include Shakespeare as well as other 
authors.) 


Note: Content that appears only in the intended CCSS is shaded red; content that appears only in the non-intended 
selected CCSS is shaded blue; and content that appears in both the intended and non-intended CCSS is shaded purple. 
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Content Centrality 
To examine the degree of content centrality, researchers evaluated the extent to which 
the content in each individual CCC maintains fidelity with the content of the associated 
CCSS.  


The panelists rated the majority of the CCCs (88.2%) as having some or all content 
centrality with their associated CCSS (see Exhibit 10). They assigned a rating of none 
to only one of the CCC and its intended CCSS. This grade 5 CCC (5.RL.c2) reads, 
“Summarize a text from beginning to end in a few sentences.” The associated CCSS 
(5.RL.2) reads, “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.” The panelists explained that the 
rating of none reflected their evaluation of the CCC as covering only a small portion of 
the CCSS.  


This analysis excludes the content centrality ratings for the five CCCs matched to non-
intended CCSS, since these ratings do not represent a comparison between the CCCs 
and the target CCSS. The content centrality ratings for each of the five CCCs are 
included in the full list of the content centrality ratings for each prioritized CCC and the 
associated CCSS (see Appendix B: Ratings for Reading Prioritized CCCs). 


Exhibit 21. Content Centrality for Reading Prioritized CCCs 


Grade All Some None Non-intended 
CCSS Total 


# % # % # % # % 
3 4 44.4 2 22.2 0 0.0 3 33.3 9 
4 6 66.7 3 33.3 0 0.0 0 0.0 9 
5 4 57.1 2 28.6 1 14.3 0 0.0 7 
6 1 14.3 5 71.4 0 0.0 1 14.3 7 
7 4 80.0 1 20.0 0 0.0 0 0.0 5 
8 3 42.9 4 57.1 0 0.0 0 0.0 7 
HS 2 28.6 4 57.1 0 0.0 1 14.3 7 
Total 24 47.1 21 41.2 1 2.0 5 9.8 51 


Performance Centrality 
To examine the degree of performance centrality, researchers evaluated the extent to 
which the specified performance in each individual CCC maintains fidelity with the 
specified performance in the associated CCSS.  


The panelists rated the majority of the prioritized CCCs as having some or all 
performance centrality with their associated CCSS; they assigned a rating of none or no 
performance centrality to three of the CCCs matched to their intended CCSS: one each 
in grades 3, 4, and 5 (see Exhibit 11). The CCCs in grades 3 and 4 require students to 
“identify grade level words,” whereas the associated CCSS refer to “decoding”; the 
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panelists explained that identifying did not necessarily imply decoding. The panelists 
gave the grade 5 CCC a rating of none for both performance and content centrality, and 
they gave the same reason for this performance centrality rating—the CCC covered 
only a small portion of the CCSS. 


Exhibit 22. Performance Centrality for Reading Prioritized CCCs 


Grade All Some None Non-intended 
CCSS Total 


# % # % # % # %  
3 3 33.33 2 22.22 1 11.11 3 33.33 9 
4 4 44.44 4 44.44 1 11.11 0 0.00 9 
5 3 42.86 3 42.86 1 14.29 0 0.00 7 
6 1 14.29 5 71.43 0 0.00 1 14.29 7 
7 1 20.00 4 80.00 0 0.00 0 0.00 5 
8 2 28.57 5 71.43 0 0.00 0 0.00 7 
HS 2 28.57 4 57.14 0 0.00 1 14.29 7 
Total 16 31.37 27 52.94 3 5.88 5 9.80 51 


This analysis excludes the performance centrality ratings for the five CCCs matched to 
non-intended CCSS, since these ratings do not represent a comparison between the 
CCCs and the target CCSS. However, the performance centrality ratings for each of 
these five CCCs are included in the full list of the performance centrality ratings for each 
prioritized CCC and its associated CCSS (see Appendix B: Ratings for Reading 
Prioritized CCCs). 


Depth of Knowledge 
To examine DOK, researchers evaluated both the extent to which each individual 
prioritized CCC’s DOK levels reflect fidelity with its associated CCSS’s DOK levels, as 
well as the extent to which the CCCs as a whole reflect the range of DOK defined in 
target CCSS. 


Panelists determined a range of DOK levels for target CCSS (see Exhibit 12), with most 
at levels 2 or 3 (14 and 24, respectively), 6 at level 1, and 2 at level 4. In all grades, the 
majority of the CCSS had a DOK level of 2 or higher, with average DOK values ranging 
from 2.0 to 2.9. Although the DOK averages did not show a clear pattern by grade level, 
the higher grades tended to include more CCSS at higher DOK levels. 


Similarly, panelists associated most CCCs with DOK levels 2 and 3 (22 and 16, 
respectively), 7 at level 1, and 1 at level 4 (see Exhibit 13). In all grades, the majority of 
CCCs had a DOK of 2 or higher, with DOK averages ranging from 1.8 to 2.8. Although 
the DOK averages did not show a clear pattern by grade level, the higher grades tended 
to include more CCSS at higher DOK levels. 


 







 


Appendix 3-B, Study 1: b. Reading  74 


 


Exhibit 23. Depth of Knowledge: Number and Percentage of CCSS by Grade 


Grade DOK 1 DOK 2 DOK 3 DOK 4 Non-intended 
CCSS Total DOK 


Index # % # % # % # % # % 
3 1 11.1 4 44.4 1 11.1 0 0.0 3 33.3 9 2.0 
4 1 11.1 5 55.6 3 33.3 0 0.0 0 0.0 9 2.2 
5 0 0.0 1 14.3 6 85.7 0 0.0 0 0.0 7 2.9 
6 1 14.3 3 42.9 2 28.6 0 0.0 1 14.3 7 2.2 
7 1 20.0 0 0.0 4 80.0 0 0.0 0 0.0 5 2.6 
8 1 14.3 1 14.3 4 57.1 1 14.3 0 0.0 7 2.7 
HS 1 14.3 0 0.0 4 57.1 1 14.3 1 14.3 7 2.8 
Total 6 11.8 14 27.5 24 47.1 2 3.9 5 9.8 51 2.5 
 
Exhibit 24. Depth of Knowledge: Number and Percentage of CCCs by Grade 


Grade DOK 1 DOK 2 DOK 3 DOK 4 Non-intended 
CCSS Total Average 


DOK # % # % # % # % # % 
3 2 22.2 3 33.3 1 11.1 0 0.0 3 33.3 9 1.8 
4 3 33.3 5 55.6 1 11.1 0 0.0 0 0.0 9 1.8 
5 0 0.0 4 57.1 3 42.9 0 0.0 0 0.0 7 2.4 
6 1 14.3 5 71.4 0 0.0 0 0.0 1 14.3 7 1.8 
7 0 0.0 1 20.0 4 80.0 0 0.0 0 0.0 5 2.8 
8 1 14.3 2 28.6 4 57.1 0 0.0 0 0.0 7 2.4 
HS 0 0.0 2 28.6 3 42.9 1 14.3 1 14.3 7 2.8 
Total 7 13.7 22 43.1 16 31.4 1 2.0 5 9.8 51 2.2 
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A comparison of CCCs and CCSS DOK level patterns showed a higher number of 
CCCs at DOK level 2 than level 3; the opposite was true for the CCSS. In other words, 
the CCC’s DOK index values were slightly lower than the CCSS’s. However, the overall 
range and distribution of DOK for the target CCSS and the CCC was similar (see Exhibit 
14). 


Exhibit 25. Depth of Knowledge: Total Number of CCCs and Matched CCSS 


 


To further examine the relationship between the CCC’s DOK and the CCSS’s DOK, 
researchers compared the DOK of each CCC to the DOK of its target CCSS (see 
Exhibit 15). These comparisons yielded a 0 (zero) when DOK ratings for the CCC and 
CCSS were equal; a positive integer (e.g., 1) when the CCC’s DOK was one or more 
DOK levels higher than the CCSS’s DOK; and a negative integer (e.g., -1) when the 
CCC’s DOK was one or more DOK levels lower than its CCSS’s DOK. This comparison 
showed that in most grades, more than half of the CCCs had the same DOK as their 
target CCSS. Researchers used the comparison of the CCCs and CCSS DOK ratings to 
calculate the average difference in DOK ratings by grade. The average difference by 
grade ranged from -0.44–0.20; the average difference across all CCCs was -0.04. The 
appendices include a full list of the DOK ratings for each of the CCC–CCSS matches 
(see Exhibit 15). 


  


0


5


10


15


20


25


DOK 1 DOK 2 DOK 3 DOK 4 DOK 1 DOK 2 DOK 3 DOK 4


Common Core State Standards Core Content Connectors


To
ta


l n
um


be
r o


f C
C


C
s 


or
 


C
C


S
S


 







 


Appendix 3-B, Study 1: b. Reading  Page 76 


 


Exhibit 26. Depth of Knowledge: Comparison of CCC to Target CCSS by Grade 


Grade Same DOK CCC: 
Higher DOK 


CCC: 
Lower DOK Average 


Difference # % # % # % 
3 3 50.0 1 16.7 2 33.3 -0.3 
4 5 55.6 0 0.0 4 44.4 -0.4 
5 4 57.1 0 0.0 3 42.9 -0.4 
6 2 33.3 1 16.7 3 50.0 -0.3 
7 4 80.0 1 20.0 0 0.0 0.2 
8 4 57.1 1 14.3 2 28.6 -0.3 
HS 4 66.7 1 16.7 1 16.7 0.0 
Total 26 56.5 5 10.9 15 32.6 0.0 


Summary of Results 
For 46 out of 51 CCCs, panelists chose the intended CCSS as the best match. They 
identified the intended CCSS as an alternate possibility in four of the five cases in which 
they selected an unintended CCSS, (i.e., they recognized the linkage between the CCC 
and the intended CCSS). For the fifth CCC, the panelists did not consider the intended 
CCSS at all because it is a speaking and listening standard. In all of these cases, NCSC 
made simple edits to the text to clarify the intended linkage.  


For 45 of the 46 CCCs that panelists correctly matched to their intended CCSS, 
panelists gave ratings of some or all for content centrality within the pair. They assigned 
a rating of none for content centrality to one CCC because they indicated that it covered 
only one small part of the CCSS. NCSC confirmed that this CCC was one of three 
CCCs intentionally designed to address one CCSS. 


The panelists rated 43 of the 46 CCCs as having some or all performance centrality with 
their associated CCSS. NCSC noted that the lower CCC DOK levels were intentional, 
given the reduced breadth, depth, and complexity of AA-AAS.  


As is true of all alternate assessments, the breadth, depth, and complexity of the 
content covered in the AA-AAS is lower than that of standard assessments. In reference 
to LAL methodology, these terms correspond to the reduced number of prioritized 
CCCs, the narrowness of the content and performance centrality, and the lower DOK 
levels. Thus, NCSC intended to prioritize fewer CCCs for assessment than CCSS and 
reduced the depth of the content or skills measured by the prioritized CCCs. Overall, the 
distribution of DOK levels among the CCCs broadly mirrors that of their associated 
CCSS, although, as expected, the CCCs have slightly lower DOK levels than the CCSS. 


Overall, the alignment between the prioritized CCCs in reading and the CCSS is strong 
with regard to domain coverage, content centrality, performance centrality, and DOK.  







 


Appendix 3-B, Study 1: b. Reading  Page 77 


 


Recommendations for and Impact on Test Development 
Researchers shared the outcomes of the alignment study with NCSC project content 
experts. These experts examined both the overall results of the alignment study and the 
detailed results to determine how to respond to issues that warranted further review and 
adjustment. Even though the study showed that the alignment of the reading prioritized 
CCCs to the CCSS was strong, each instance of a mismatch between the prioritized 
CCCs and the intended CCSS was further examined.  


Researchers have the following recommendations for item development partners based 
on the results of the present study. Following each recommendation is NCSC’s 
response. 


Because the process of developing the prioritized CCCs resulted in the creation of 
CCCs that reflected a blending of more than a single CCSS and the creation of 
multiple CCCs to address a single CCSS, consider including information on non-
prioritized CCCs aligned to CCSS. Also, consider clarifying instances in which a 
prioritized CCC aligns with more than one CCSS. 
Response: Other curricular documents clearly display this relationship by 


establishing Instructional Families to ensure that teachers can teach all related 
academic skills in a coherent manner.  


Response: With regard to reading prioritized CCC 3.RL.k2, the content specialists 
concurred with the panelists’ judgments and have double-coded CCC 3.RL.k2 to 
both CCSS standards 3.RL.2 and 3.SL.2.  


Response: Content specialists modified the information provided in this study’s 
results: They added the non-prioritized CCC that content developers had 
developed to align with the CCSS that panelists matched with CCC 3.RL.k2. 


• Panelists noted that they gave a rating of none to CCC 5.RL.c2 was for both content 
and performance centrality though it had in fact covered a small portion of the 
CCSS. The CCC of note is one of three reading CCCs established to address one 
CCSS—5.RL.2; consider the content and performance centrality of these CCCs. 
Response: The alignment to a portion of the CCSS was intentional. As stated above, 


other NCSC curricular documents clarify this relationship by establishing 
Instructional Families to ensure that teachers can teach all related academic 
skills in a coherent manner.  


Both CCCs, 3.RWL.h2 and 4.RWL.h2 were incorrectly associated with the decoding-
based CCSS RF.3; review the skills of the CCCs and intended CCSS. 
Response: Panelists assigned a rating of none to two additional prioritized CCCs, 


3.RWL.h2 and 4.RWL.h2, noting that the skill of “identifying” in these prioritized 
CCCs was not the same as the skill of “decoding” required in the intended CCSS 
match. These CCCs were incorrectly associated with the decoding-based CCSS 
RF.3. The panelists were right to point out this error. Content experts recoded 
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both prioritized CCCs to align with CCSS RF.4: “Read with sufficient accuracy 
and fluency to support comprehension.” 


Overall, the reading prioritized CCCs met the criteria for having a depth of knowledge of 
greater than 50% of the DOK level of the CCSS. However, consider addressing the 
inconsistencies across grades; these inconsistencies could potentially produce an 
inappropriately low level of complexity across the assessment items.  
Response: To address this issue, project partners conducted a concurrent review of 


the documents detailing item specifications and the documents used to train item 
writers. Review and revisions of these materials helped ensure that item sets at 
each grade level have appropriate DOK levels and range. 
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Appendix A: Agenda 
Day 1: Tuesday, January 15, 2013 
Time Activity 
8:00 to 8:30 am Registration, welcome and introductions 


8:30 to 10:00 am Full group training 


10:00 to 10:15 am Break 


10:15 to 11:45 am CCSS DOK ratings: grades 3 and 6 


11:45 am to 12:45 pm Lunch 


12:45 to 2:15 pm CCC alignment ratings: grades 3 and 6 


2:15 to 2:30 pm Break 


2:30 to 4:30 pm CCSS DOK ratings: grades 4 and 7 


4:30 pm Wrap-up and dismiss 


Day 2: Wednesday, January 16, 2013 
Time Activity 
8:00 to 8:30 am Registration, welcome and logistics 


8:30 to 10:00 am CCC alignment ratings: grades 4 and 7 


10:00 to 10:15 am Break 


10:15 to 11:45 am CCSS DOK ratings: grades 5 and 8 


11:45 am to 12:45 pm Lunch 


12:45 to 2:45 pm CCC alignment ratings: grades 5 and 8 


2:45 to 3:00 pm Break 


3:00 to 4:30 pm CCC alignment ratings: HS and non-prioritized 


4:30 pm Wrap-up and dismiss 
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Day 3: Thursday, January 17, 2013 
Time Activity 
8:00 to 8:30 am Registration, welcome and logistics 


8:30 to 10:00 am CCC alignment ratings: non-prioritized 


10:00 to 10:15 am Break 


10:15 to 11:45 am CCC alignment ratings: non-prioritized 


11:45 am to 12:45 pm Lunch 


12:45 to 2:45 pm CCC alignment ratings: non-prioritized 


2:45 to 3:00 pm Break 


3:00 to 4:30 pm CCC alignment ratings: non-prioritized 


4:30 pm Wrap-up and dismiss 


Day 4: Friday, January 18, 2013 
Time Activity 
8:00 to 8:30 am Registration, welcome and logistics 


8:30 to 10:00 am CCC alignment ratings: non-prioritized 


10:00 to 10:15 am Break 


10:15 to 11:45 am CCC alignment ratings: non-prioritized 


11:45 am to 12:45 pm Lunch 


12:45 to 2:45 pm CCC alignment ratings: non-prioritized 


2:45 to 3:00 pm Break 


3:00 to 4:30 pm CCC alignment ratings: non-prioritized 


4:30 pm Wrap-up and dismiss 
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Appendix B: Ratings for Reading Prioritized CCCs 
Grade CCC CCC Text CCSS CCSS Text CCC 


DOK 
CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


3 3.RL.h1 Answer questions 
related to the 
relationship between 
characters, setting, 
events, characters 
and conflicts, setting 
and conflicts. 


3.RL.3 Describe characters in a 
story (e.g., their traits, 
motivations, or feelings) 
and explain how their 
actions contribute to the 
sequence of events. 


2 2 2 1 


3 3.RL.i2 Answer literal 
questions and refer 
to text to support 
your answer.  


3.RL.1 Ask and answer 
questions to demonstrate 
understanding of a text, 
referring explicitly to the 
text as the basis for the 
answers. 


1 3 2 1 


3 3.RL.k2 Determine the 
central message, 
lesson, moral, and 
key details of a text 
read aloud or 
information 
presented in diverse 
media and formats, 
including visually, 
quantitatively, and 
orally.  


3.RL.2 Recount stories, including 
fables, folktales, and 
myths from diverse 
cultures; determine the 
central message, lesson, 
or moral and explain how 
it is conveyed through key 
details in the text. 


3 3 2 1 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


3 3.RI.h1 Identify the purpose 
of a variety of text 
features. 


3.RI.5 Use text features and 
search tools (e.g., key 
words, sidebars, 
hyperlinks) to locate 
information relevant to a 
given topic efficiently. 


2 2 1 0 


3 3.RI.h4 Use illustrations 
(e.g., maps, 
photographs) in 
informational texts to 
answer questions.  


3.RI.7 Use information gained 
from illustrations (e.g., 
maps, photographs) and 
the words in a text to 
demonstrate 
understanding of the text 
(e.g., where, when, why, 
and how key events 
occur). 


1 2 2 2 


3 3.RI.i2 Determine the main 
idea of text read, 
read aloud or 
information 
presented in diverse 
media and formats, 
including visually, 
quantitatively, and 
orally. 


3.RI.2 Determine the main idea 
of a text; recount the key 
details and explain how 
they support the main 
idea. 


2 2 1 1 


3 3.RI.k5 Determine the main 
idea of a text; 
recount the key 
details and explain 
how they support the 
main idea. 


3.RI.2 Determine the main idea 
of a text; recount the key 
details and explain how 
they support the main 
idea. 


3 2 2 2 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


3 3.RWL.h2 Identify grade level 
words with accuracy. 


3.RF.3 Know and apply grade-
level phonics and word 
analysis skills in decoding 
words. 


1 1 1 0 


3 3.RWL.i2 Use sentence 
context as a clue to 
the meaning of a 
new word, phrase, or 
multiple meaning 
word.  


3.L.4.a Use sentence-level 
context as a clue to the 
meaning of a word or 
phrase. 


2 2 2 2 


4 4.RL.i1 Refer to details and 
examples in a text 
when explaining 
what the text says 
explicitly. 


4.RL.1 Refer to details and 
examples in a text when 
explaining what the text 
says explicitly and when 
drawing inferences from 
the text. 


2 3 2 1 


4 4.RL.k2 Determine the theme 
of a story, drama, or 
poem; refer to text to 
support answer. 


4.RL.2 Determine a theme of a 
story, drama, or poem 
from details in the text; 
summarize the text. 


3 3 2 2 


4 4.RL.l1 Describe character 
traits (e.g., actions, 
deeds, dialogue, 
description, 
motivation, 
interactions); use 
details from text to 
support description. 


4.RL.3 Describe in depth a 
character, setting, or 
event in a story or drama, 
drawing on specific 
details in the text (e.g., a 
character’s thoughts, 
words, or actions). 


2 2 1 1 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


4 4.RI.h4 Use information 
presented visually, 
orally, or 
quantitatively (e.g., 
in charts, graphs, 
diagrams, timelines, 
animations, or 
interactive elements 
on Web pages) to 
answer questions. 


4.RI.7 Interpret information 
presented visually, orally, 
or quantitatively (e.g., in 
charts, graphs, diagrams 
time lines, animations, or 
interactive elements on 
Web pages) and explain 
how the information 
contributes to an 
understanding of the text 
in which it appears. 


1 2 2 2 


4 4.RI.l1 Interpret information 
presented visually, 
orally, or 
quantitatively (e.g., 
in charts, graphs, 
diagrams, timelines, 
animations, or 
interactive elements 
on Web pages) and 
explain how the 
information 
contributes to an 
understanding of the 
text in which it 
appears. 


4.RI.7 Interpret information 
presented visually, orally, 
or quantitatively (e.g., in 
charts, graphs, diagrams 
time lines, animations, or 
interactive elements on 
Web pages) and explain 
how the information 
contributes to an 
understanding of the text 
in which it appears. 


2 2 1 1 


4 4.RI.i3 Determine the main 
idea of an 
informational text. 


4.RI.2 Determine the main idea 
of a text and explain how 
it is supported by key 
details; summarize the 
text. 


2 3 2 1 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


4 4.RWL.i2 Use context to 
determine the 
meaning of unknown 
or multiple meaning 
words, or words 
showing shades of 
meaning. 


4.L.4.a Determine or clarify the 
meaning of unknown and 
multiple-meaning words 
and phrases based on 
grade 4 reading and 
content, choosing flexibly 
from a range of 
strategies. 


2 2 2 2 


4 4.RWL.j1 Use general 
academic and 
domain specific 
words and phrases 
accurately. 


4.L.6 Acquire and use 
accurately grade-
appropriate general 
academic and domain-
specific words and 
phrases, including those 
that signal precise 
actions, emotions, or 
states of being (e.g., 
quizzed, whined, 
stammered) and that are 
basic to a particular topic 
(e.g., wildlife, 
conservation, and 
endangered when 
discussing animal 
preservation). 


1 2 2 2 


4 4.RWL.h2 Identify grade level 
words with accuracy 
and on successive 
attempts. 


4.RF.3 Know and apply grade-
level phonics and word 
analysis skills in decoding 
words. 


1 1 1 0 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


5 5.RL.b1 Refer to details and 
examples in a text 
when explaining 
what the text says 
explicitly.  


5.RL.1 Quote accurately from a 
text when explaining what 
the text says explicitly and 
when drawing inferences 
from the text. 


2 3 1 1 


5 5.RL.c2 Summarize a text 
from beginning to 
end in a few 
sentences. 


5.RL.2 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. 


2 3 0 0 


5 5.RL.d1 Compare characters, 
settings, events 
within a story; 
provide or identify 
specific details in the 
text to support the 
comparison. 


5.RL.3 Compare and contrast 
two or more characters, 
settings, or events in a 
story or drama, drawing 
on specific details in the 
text (e.g., how characters 
interact). 


3 3 2 2 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


5 5.RI.d5 Compare and 
contrast the overall 
structure (e.g., 
chronology, 
comparison, 
cause/effect, 
problem/solution) of 
events, ideas, 
concepts, or 
information in two or 
more texts. 


5.RI.5 Compare and contrast the 
overall structure (e.g., 
chronology, comparison, 
cause/effect, 
problem/solution) of 
events, ideas, concepts, 
or information in two or 
more texts. 


3 3 2 2 


5 5.RI.c4 Determine the main 
idea, and identify 
key details to 
support the main 
idea. 


5.RI.2 Determine two or more 
main ideas of a text and 
explain how they are 
supported by key details; 
summarize the text. 


2 3 2 1 


5 5.RI.e2 Determine the 
author's purpose. 


5.RI.8 Explain how an author 
uses reasons and 
evidence to support 
particular points in a text, 
identifying which reasons 
and evidence support 
which point(s). 


3 3 1 1 


5 5.RWL.a2 Use context to 
determine the 
meaning of unknown 
or multiple meaning 
words or phrases.  


5.L.4.a Determine or clarify the 
meaning of unknown and 
multiple-meaning words 
and phrases based on 
grade 5 reading and 
content, choosing flexibly 
from a range of 
strategies. 


2 2 2 2 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


6 6.RL.b2 Refer to details and 
examples in a text 
when explaining 
what the text says 
explicitly.  


6.RL.1 Cite the textual evidence 
to support an analysis of 
what the text says 
explicitly as well as 
inferences drawn from the 
text. 


2 3 1 1 


6 6.RL.b3 Use specific details 
from the text (words, 
interactions, 
thoughts, 
motivations) to 
support inferences 
or conclusions about 
characters including 
how they change 
during the course of 
the story.  


6.RL.3 Describe how a particular 
story’s or drama’s plot 
unfolds in a series of 
episodes as well as how 
the characters respond or 
change as the plot moves 
toward a resolution. 


2 2 1 1 


6 6.RL.c3 Summarize a text 
from beginning to 
end in a few 
sentences without 
including personal 
opinions. 


6.RL.2 Determine a theme or 
central idea of a text and 
how it is conveyed 
through particular details; 
provide a summary of the 
text distinct from personal 
opinions or judgments. 


2 2 1 1 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


6 6.RI.b4 Summarize 
information gained 
from a variety of 
sources including 
media or texts.  


6.RI.7 Integrate information 
presented in different 
media or formats (e.g., 
visually, quantitatively) as 
well as in words to 
develop a coherent 
understanding of a topic 
or issue. 


2 3 1 1 


6 6.RI.c2 Provide a summary 
of the text distinct 
from personal 
opinions or 
judgments. 


6.RI.2 Determine a theme or 
central idea and how it is 
conveyed through 
particular details; provide 
a summary of the text 
distinct from personal 
opinions or judgments. 


2 2 1 1 


6 6.RWL.a1 Use context to 
determine the 
meaning of unknown 
or multiple meaning 
words or phrases. 


6.L.4.a Determine or clarify the 
meaning of unknown and 
multiple-meaning words 
and phrases based on 
grade 6 reading and 
content, choosing flexibly 
from a range of 
strategies. 


2 1 2 2 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


6 6.RWL.c1 Use general 
academic and 
domain specific 
words and phrases 
accurately. 


6.L.6 Acquire and use 
accurately grade-
appropriate general 
academic and domain-
specific words and 
phrases; gather 
vocabulary knowledge 
when considering a word 
or phrase important to 
comprehension or 
expression. 


1 2 1 1 


7 7.RL.i2 Use two or more 
pieces of textual 
evidence to support 
inferences, 
conclusions, or 
summaries of text.  


7.RL.1 Cite several pieces of 
textual evidence to 
support analysis of what 
the text says explicitly as 
well as inferences drawn 
from the text. 


3 3 2 1 


7 7.RL.j1 Analyze the 
development of the 
theme or central 
idea over the course 
of the text.  


7.RL.2 Determine a theme or 
central idea of a text and 
analyze its development 
over the course of the 
text; provide an objective 
summary of the text. 


3 3 1 1 


7 7.RI.j1 Use two or more 
pieces of evidence 
to support 
inferences, 
conclusions, or 
summaries of text. 


7.RI.1 Cite several pieces of 
textual evidence to 
support analysis of what 
the text says explicitly as 
well as inferences drawn 
from the text. 


3 3 2 1 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


7 7.RI.l1 Compare/contrast 
how two or more 
authors write about 
the same topic. 


7.RI.9 Trace and evaluate the 
argument and specific 
claims in a text, assessing 
whether the reasoning is 
sound and the evidence is 
relevant and sufficient to 
support the claims. 


3 3 2 1 


7 7.RWL.g1 Use context as a 
clue to determine the 
meaning of a grade 
appropriate word or 
phrase. 


7.L.4.a Determine or clarify the 
meaning of unknown and 
multiple-meaning words 
and phrases based on 
grade 7 reading and 
content, choosing flexibly 
from a range of 
strategies. 


2 1 2 2 


8 8.RL.i2 Use two or more 
pieces of evidence 
to support 
inferences, 
conclusions, or 
summaries of text.  


8.RL.1 Cite the textual evidence 
that most strongly 
supports an analysis of 
what the text says 
explicitly as well as 
inferences drawn from the 
text. 


3 3 2 1 


8 8.RL.j2 Analyze the 
development of the 
theme or central 
idea over the course 
of the text including 
its relationship to the 
characters, setting, 
and plot.  


8.RL.2 Determine a theme or 
central idea of a text and 
analyze its development 
over the course of the 
text, including its 
relationship to the 
characters, setting, and 
plot; provide an objective 
summary of the text. 


3 3 1 1 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


8 8.RI.j1 Use two or more 
pieces of evidence 
to support 
inferences, 
conclusions, or 
summaries of text. 


8.RI.1 Cite the textual evidence 
that most strongly 
supports an analysis of 
what the text says 
explicitly as well as 
inferences drawn from the 
text. 


3 3 1 1 


8 8.RI.l1 Analyze a case in 
which two or more 
texts provide 
conflicting 
information on the 
same topic and 
identify where the 
texts disagree on 
matters of fact or 
interpretation. 


8.RI.9 Analyze a case in which 
two or more texts provide 
conflicting information on 
the same topic and 
identify where the texts 
disagree on matters of 
fact or interpretation. 


3 3 2 2 


8 8.RI.k4 Identify an argument 
or claim that the 
author makes.  


8.RI.8 Delineate and evaluate 
the argument and specific 
claims in a text, assessing 
whether the reasoning is 
sound and the evidence is 
relevant and sufficient; 
recognize when irrelevant 
evidence is introduced. 


2 4 1 1 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


8 8.RWL.g1 Use context as a 
clue to the meaning 
of a grade-
appropriate word or 
phrase. 


8.L.4.a Determine or clarify the 
meaning of unknown and 
multiple-meaning words 
or phrases based on 
grade 8 reading and 
content, choosing flexibly 
from a range of 
strategies. 


2 1 2 2 


8 8.RWL.i1 Use general 
academic and 
domain specific 
words and phrases 
accurately.  


8.L.6 Acquire and use 
accurately grade-
appropriate general 
academic and domain-
specific words and 
phrases; gather 
vocabulary knowledge 
when considering a word 
or phrase important to 
comprehension or 
expression. 


1 2 1 1 


11 1112.RL.b1 Use two or more 
pieces of evidence 
to support 
inferences, 
conclusions, or 
summaries of the 
plot, purpose or 
theme within a text.  


11-
12.RL.1 


Cite strong and thorough 
textual evidence to 
support analysis of what 
the text says explicitly as 
well as inferences drawn 
from the text, including 
determining where the 
text leaves matters 
uncertain. 


3 3 1 1 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


11 1112.RL.d1 Analyze how an 
author's choices 
concerning how to 
structure specific 
parts of a text (e.g., 
the choice of where 
to begin or end a 
story, the choice to 
provide a comedic or 
tragic resolution) 
contribute to its 
overall structure and 
meaning.  


11–
12.RL.5 


Analyze how an author’s 
choices concerning how 
to structure specific parts 
of a text (e.g., the choice 
of where to begin or end a 
story, the choice to 
provide a comedic or 
tragic resolution) 
contribute to its overall 
structure and meaning as 
well as its aesthetic 
impact. 


3 3 1 1 


11 1112.RI.b1 Use two or more 
pieces of evidence 
to support 
inferences, 
conclusions, or 
summaries of text. 


11–
12.RI.1 


Cite strong and thorough 
textual evidence to 
support analysis of what 
the text says explicitly as 
well as inferences drawn 
from the text, including 
determining where the 
text leaves matters 
uncertain. 


3 3 1 1 


11 1112.RI.d1 Determine the 
author's point of view 
or purpose in a text. 


11–
12.RI.6 


Determine an author’s 
point of view or purpose 
in a text in which the 
rhetoric is particularly 
effective, analyzing how 
style and content 
contribute to the power, 
persuasiveness, or 
beauty of the text. 


2 3 1 1 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


11 1112.RWL.c3 Develop and explain 
ideas for why 
authors made 
specific word 
choices within a text.  


11–
12.RL.4 


Determine the meaning of 
words and phrases as 
they are used in the text, 
including figurative and 
connotative meanings; 
analyze the impact of 
specific word choices on 
meaning and tone, 
including words with 
multiple meanings or 
language that is 
particularly fresh, 
engaging, or beautiful. 
(Include Shakespeare as 
well as other authors.) 


3 3 1 1 


11 1112.RI.e1 Integrate and 
evaluate multiple 
sources of 
information 
presented in 
different media or 
formats (e.g., 
visually, 
quantitatively) as 
well as in words in 
order to address a 
question or solve a 
problem.  


11–
12.RI.7 


Integrate and evaluate 
multiple sources of 
information presented in 
different media or formats 
(e.g., visually, 
quantitatively) as well as 
in words in order to 
address a question or 
solve a problem. 


4 4 2 2 
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Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Content 
Centrality 


Performance 
Centrality 


11 1112.RWL.b1 Use context (e.g., 
the overall meaning 
of a sentence, 
paragraph, or text; a 
word's position in a 
sentence) as a clue 
to the meaning of a 
word or phrase. 


11–
12.L.4.a 


Determine or clarify the 
meaning of unknown and 
multiple-meaning words 
and phrases based on 
grades 11–12 reading 
and content, choosing 
flexibly from a range of 
strategies. 


2 1 2 2 
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Appendix C: Evidence for Change to Improve Alignment 
Subsequent to the timeframe of this study, project partners prioritized several 
additional reading CCCs for inclusion on the NCSC AA-AAS reading test (see 
Exhibit 17). The inclusion of the supplemental reading CCCs helped to ensure 
that the reading test covered the intended domain.  


Exhibit 27. Supplemental Reading Prioritized CCCs Matched to Intended 
CCSS 


CCSS CCC 


6.RI.3. Analyze in detail how a key individual, 
event, or idea is introduced, illustrated, and 
elaborated in a text (e.g., through examples or 
anecdotes). 


6.RI.g4 Determine how key individuals, 
events, or ideas are elaborated or 
expanded on in a text. 


6.RI.8. Trace and evaluate the argument and 
specific claims in a text, distinguishing claims that 
are supported by reasons and evidence from 
claims that are not. 


6.RI.g6 Evaluate the claim or argument; 
determine if it is supported by evidence. 


7.RI.3. Analyze the interactions between 
individuals, events, and ideas in a text (e.g., how 
ideas influence individuals or events, or how 
individuals influence ideas or events). 


7.RI.j5 Analyze the interactions 
between individuals, events, and ideas 
in a text (e.g., how ideas influence 
individuals or events, or how individuals 
influence ideas or events) 


7.RI.8. Trace and evaluate the argument and 
specific claims in a text, assessing whether the 
reasoning is sound and the evidence is relevant 
and sufficient to support the claims. 


7.RI.k4 Evaluate the claim or argument 
to determine if they are supported by 
evidence. 


8.RI.5 Analyze in detail the structure of a specific 
paragraph in a text, including the role of particular 
sentences in developing and refining a key 
concept. 


8.RI.k2 Determine how the information 
in each section contributes to the whole 
or to the development of ideas. 


11–12.RI.2 Determine two or more central ideas of 
a text and analyze their development over the 
course of the text, including how they interact and 
build on one another to provide a complex 
analysis; provide an objective summary of the text. 


1112.RI.b5 Determine how key details 
support the development of the central 
idea of a text. 
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The National Center and State Collaborative (NCSC) is applying the lessons learned 
from the past decade of research on alternate assessments based on alternate 
achievement standards (AA-AAS) to develop a multi-state comprehensive assessment 
system for students with significant cognitive disabilities. 
   


NCSC is a collaborative of 24 states and five organizations. The NCSC states 
participating in the Spring 2015 NCSC operational assessment are: Arizona, Arkansas, 
Connecticut, District of Columbia, Idaho, Indiana, Pacific Assessment Consortium (PAC-
6),15 Maine, Montana, New Mexico, Rhode Island, South Carolina, South Dakota, and 
US Virgin Islands. As of Spring 2015, additional states are members of the NCSC 
Consortium, representing varying levels of participation. They are: California, Delaware, 
Florida, Louisiana, Maryland, New York, Oregon, Pennsylvania, Tennessee, and 
Wyoming. 
 


The five NCSC partner organizations include: National Center on Educational 
Outcomes (NCEO) at the University of Minnesota, National Center for the Improvement 
of Educational Assessment (Center for Assessment), University of North Carolina at 
Charlotte, University of Kentucky, and edCount, LLC.  


 


 
 
 
The University of Minnesota, the administrative partner, is committed to the policy that 
all persons shall have equal access to its programs, facilities, and employment without 
regard to race, color, creed, religion, national origin, sex, age, marital status, disability, 
public assistance status, veteran status, or sexual orientation. 
 


                                                           


15 The Pacific Assessment Consortium (including the entities of American Samoa, 
Commonwealth of the Northern Mariana Islands, Federated States of Micronesia, Guam, 
Republic of Palau, and Republic of the Marshall Islands) partner with NCSC as one state, led by 
the University of Guam Center for Excellence in Developmental Disabilities Education, 
Research, and Service (CEDDERS). 


This work was supported by a grant from the U.S. Department of 
Education, Office of Special Education Programs (H373X100002, 
Project Officer: Susan.Weigert@ed.gov). The contents do not 
necessarily represent the policy of the U.S. Department of Education, 
and no assumption of endorsement by the Federal government 
should be made.  
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Executive Summary 
To serve students with the most significant cognitive disabilities, the National Center 
and State Collaborative (NCSC) is designing an alternate assessment as part of a 
system that includes curriculum, instruction, and professional development resources, 
all aligned to the Common Core State Standards (CCSS). To support the coordinated 
development of all of these system components, NCSC developed the Core Content 
Connectors (CCCs) for each grade and content area. These CCCs are not extensions 
of the CCSS; rather, they “pinpoint the primary content of the CCSS and organize it in 
the conceptual model of the Learning Progressions Framework” (NCSC, 2013, p. 8). 
The Learning Progressions Frameworks served as the foundation for organizing content 
into hypothesized paths for learning. CCCs were developed to articulate the relationship 
between CCSS and the Learning Progressions Frameworks.16  


Project partners prioritized three (3) CCCs in ELA/Writing per grade to be developed as 
selected- and constructed-response items for the NCSC assessments. With regard to 
the writing constructed-response items, project partners based the three-trait analytic 
scoring rubrics on up to six CCC expectations and two CCSS Language standards per 
grade in grades 3-8 and 11; students in grades K-2 and 9-10 are not assessed and, 
thus, researchers did not identify prioritized CCCs for analysis. NCSC identified 21 
CCCs prioritized for writing assessment development. Across grades 3 – 8, and 11, a 
total of 36 CCCs were identified for the development of standards-based writing rubrics, 
known as the rubric-trait CCCs. The rubrics were developed to distinguish between 
different levels of performance, here on referred to as rubric-trait CCCs. Together, these 
57 CCCs are the focus of the present study. The prioritized CCCs, which link the CCSS 
and the model of domain-specific knowledge acquisition that guides academic 
instruction for these students, serve as the assessment targets for the operational test 
in 2014-15. State partners intend to use these prioritized CCCs as a starting point for 
designing the alternate assessment. To determine increasing coverage within the 
assessment across years, additional content review will occur annually.  


To support the use of the CCCs in this way, NCSC must provide validity evidence 
demonstrating the quality of alignment between the CCCs and the CCSS. Researchers 
designed the study described here to provide that evidence. Its purposes are to (a) 
provide formative information to developers about whether and how they might need to 
revise individual CCCs to better align with the CCSS and (b) document development-
stage alignment as part of a larger alignment evaluation of the assessment system. 


                                                           


16 For a full copy of the report, please contact the Arizona Department of Education Director of 
Alternate Assessment, Audra Ahumada, at Audra.Ahumada@azed.gov. 
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Methodology 
NCSC researchers used the Links for Academic Learning (LAL) model developed by 
Flowers, Wakeman, Browder, and Karvonen (2007) to evaluate the alignment of the 
writing prioritized CCCs with the English language arts (ELA) CCSS.  


Researchers established two panels of experts in curriculum and special education for 
this study, one for the 3-5 grade span and one for grades 6-8 and 11. The consensus 
process used in this study required each panel to come to 100% agreement on each 
rating researchers used for analysis. Both panels yielded an average inter-rater 
agreement of 0.97 for all of their independent ratings. 


Panelists used the alignment study process to review and rate the CCSS and prioritized 
CCCs for each of the following:  


1. Depth of Knowledge (DOK) for all of the CCSS in the target strands17; 
2. DOK for each prioritized CCC; 
3. Closest CCSS match for each prioritized CCC; 
4. Content centrality18 between each prioritized CCC and selected CCSS; and 
5. Performance centrality19 between each prioritized CCC and selected CCSS. 


Data Collection Process 
The panelists gathered to participate in the alignment study from June 4 to 7, 2013 (see 
Appendix A: Agenda). On the morning of the first day, all panelists convened to receive 
a detailed training on the purpose of the study, the rubrics, and the rating process. The 
training included rating practice using sample CCCs and CCSS and group discussion to 
strengthen understanding and help ensure inter-rater agreement. Though the study and 
the report emphasized the prioritized CCCs and rubric-trait CCCs, the study time 
permitted researchers to collect data on all writing CCCs. 


After the training, the participants separated into their panels to begin the rating 
process. Each panel included a researcher to act as a facilitator and to answer 
questions regarding the application of the rubrics for DOK, content centrality, and 
performance centrality. This study employed a consensus model in which individual 
panelists first made independent ratings and then discussed their ratings in groups to 
                                                           


17 Target strands represent the CCSS to which researchers intended the prioritized CCCs 
align.  


18 Content centrality is a measure of the degree of fidelity between the content of the CCC 
and the content of the CCSS. 


19 Performance centrality represents the degree to which the CCC and the selected CCSS 
contain the same performance expectation. 
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reach agreement. Researchers captured both individual and consensus ratings. The 
facilitators observed the group discussions, recorded the consensus ratings, and took 
notes describing the panel’s decision-making process and the rationale for their ratings. 


For each grade, the panelists first rated the DOK for each of the CCSS in the target 
strands (Writing and Language). After completing the DOK ratings for the CCSS, the 
panelists reviewed the prioritized CCCs to rate DOK, identify the closest matching 
CCSS, and rate the degree of content centrality and performance centrality for each 
CCC-CCSS matched pair. 


Results 
Of the 21 prioritized CCCs, panelists aligned 20 (95.2%) CCCs to their intended CCSS, 
also known as target CCSS. One prioritized CCC (4.8%) was aligned to a non-intended 
CCSS. Analyses in this report excludes the prioritized CCC matched to non-intended 
CCSS since these ratings do not represent a comparison between the prioritized CCC 
and the target CCSS.  


Of the 36 rubric-trait CCCs, panelists chose the intended CCSS as the best match for 
36 of 36 rubric-trait CCCs (100%). 


An evaluation of the content centrality of prioritized CCCs and rubric-trait CCCs 
panelists matched to their intended CCSS indicated that all 20 prioritized CCCs (100%) 
and all 36 rubric-trait CCCs (100%) were rated as having “all” or “some” of the content 
found in the CCSS. Similarly, an evaluation of the performance centrality of the 
prioritized CCCs matched to their intended CCSS indicated that the 20 prioritized and 
all 36 rubric-trait CCCs panelists matched to the intended CCSS were rated as having 
“all” or “some” of the performance centrality found in the CCSS. When panelists chose a 
rating of “some” for one of the centrality indices, they often evaluated the CCC as being 
one part of the overall CCSS, which is permissible given that the CCCs are based on 
both the CCSS and the Learning Progressions Framework.  


In general, panelists rated the depth of knowledge for the prioritized CCCs slightly lower 
than that of the CCSS. A comparison of DOK ratings of the prioritized CCCs and their 
intended CCSS illustrate fidelity to DOK levels of their CCSS. The majority of prioritized 
CCCs (70%) had DOK ratings at the same level as their target CCSS, the average 
difference across all grades being -0.2. A comparison of DOK ratings of the rubric-trait 
CCCs and their target CCSS revealed a greater difference of -0.8. The majority of 
rubric-trait CCCs (63.9%) were given a DOK rating lower than their target CCSS, while 
only 30.6% and 5.6% of their CCCs were rated at the same level or higher, respectively. 


Overall, the prioritized CCCs and their alignment to intended CCSS was strong with 
regard to content centrality, performance centrality, and DOK. Given that NCSC did not 
intend for every prioritized CCC to encompass all aspects of its intended CCSS, 
researchers expected ratings of “some” for both content and performance centrality as 
well as lower ratings for DOK, and viewed documentation supporting these ratings as 
helpful but not necessarily indicative of a need to revise a CCC. 
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As is true of all alternate assessments, the breadth, depth, and complexity of the 
content covered in the AA-AAS are reduced compared to those of standard 
assessments, In terms of the LAL methodology, these terms correspond to the reduced 
number of prioritized CCCs, the narrowness of the content and performance centrality, 
and the lower DOK levels. Thus, NCSC intended to prioritize fewer CCCs for 
assessment than CCSS and reduced the depth of the content or skills measured by the 
prioritized CCCs. Overall, the distribution of DOK levels among the prioritized CCCs and 
rubric-trait CCCs broadly mirrors that of their associated CCSS, although, as expected, 
the prioritized CCCs and rubric-trait CCCs have slightly lower DOK levels than their 
associated CCSS. 


Recommendations for and Impact on Test Development 
Researchers shared the outcomes of the writing alignment study with NCSC content 
experts. These experts examined both the overall results of the alignment study and the 
detailed results to determine how to respond in areas that warranted further review and 
adjustment. Even though the study provided evidence for a strong relationship between 
prioritized CCCs and the intended CCSS, researchers examined each instance of a 
‘mismatch’ between the prioritized CCCs and the intended CCSS. 


Researchers have the following recommendations for item development partners based 
on the results from the present study. Following each recommendation is NCSC’s 
response. 


Because the process of developing the prioritized CCCs resulted in the creation of 
CCCs that reflected a blending of more than a single CCSS and the creation of 
multiple CCCs to address a single CCSS, consider including information on non-
prioritized CCCs aligned to CCSS. Also, consider clarifying instances in which a 
prioritized CCC aligns with more than one CCSS. 
Response: Other curricular documents display this relationship by establishing 


Instructional Families to ensure that teachers can teach all related academic 
skills in a coherent manner. NCSC provided professional development and 
created resources related to writing instruction. State partners were able to 
present this curricular information in their respective states to promote student 
opportunity to develop literacy skills. In addition, publically available instructional 
resources are available on the NCSC WIKI which include all the CCCs and 
additional resources to support instruction of ELA/Writing.  


Panelists rated some of the writing prioritized CCCs as having “some” content and 
performance centrality with their target CCSS. NCSC could strengthen the degree of 
alignment in a few cases by making simple revisions to the text of the prioritized 
CCCs and documenting the reasons for differences in content, performance, and 
DOK. 
Response: The alignment to a portion of the CCSS was intentional. As stated above, 


other NCSC curricular documents clarify this relationship by establishing 
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Instructional Families to ensure that teachers can teach all related academic 
skills in a coherent manner.  


• NCSC should consider documenting the reasons for the slightly lower CCC DOK 
level as compared to the CCSS DOK level.  
o Response: Regulatory language permits the AA-AAS to reduce the depth, 


breadth, and complexity of the covered content. 
.
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Study of the Relationship among the 
NCSC Writing Prioritized Core Content 
Connectors and the English/Language 
Arts Common Core State Standards 
Introduction 
To serve students with the most significant cognitive disabilities, the National Center 
and State Collaborative (NCSC) is designing an alternate assessment as part of a 
system that includes curriculum, instruction, and professional development resources, 
all aligned to the Common Core State Standards (CCSS). To support the coordinated 
development of all system components, NCSC developed the Core Content Connectors 
(CCCs) for each grade and content area. The CCCs are not extensions of the CCSS; 
rather, they “pinpoint the primary content of the CCSS and organize it in the conceptual 
model of the Learning Progressions Framework” (NCSC, 2013, p. 8). The Learning 
Progressions Frameworks (Hess, 2010) aligns curriculum resources and assessments 
with a common, research-based representation of the learning pathways and building 
blocks that support students’ acquisition of the knowledge, skills, and abilities defined in 
the CCSS. The CCCs clarify concepts in the CCSS by “deconstructing the progress 
indicators in the Learning Progressions Framework... into teachable and assessable 
segments of content” (NCSC, 2011, p. 1). 


NCSC partner states used an iterative process and worked with content experts and 
severe disabilities experts to select a subset of CCCs as priorities for assessment. They 
based selection decisions on the importance of the content assessed, with reference to 
the distribution of strands in the CCSS, and with attention to grade-level CCSS 
alignment. Project partners prioritized three (3) CCCs in ELA/Writing per grade and 
content area in grades 3-8 and 11 for the operational assessment scheduled for 2014-
15. NCSC identified 21 CCCs prioritized for writing assessment development and a a 
total of 36 CCCs for the development of standards-based writing rubrics, here on 
referred to as rubric-trait CCCs. Together, these 57 CCCs are the focus of the present 
study. Prioritized progress indicators along a learning progression form the basis of the 
CCCs prioritized for writing, which are the focus of the present study. Even prior to 
developing the assessment, NCSC must provide validity evidence demonstrating the 
quality of alignment between the prioritized CCCs and the CCSS. 


The prioritized CCCs and rubric-trait CCCs are designed to contribute to a fully aligned 
system of content, instruction, and assessment that focuses on the core content, 
knowledge, and skills needed at each grade to ensure success at the next. They serve 
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as the assessment targets and link the CCSS to the model of domain-specific 
knowledge acquisition that guides academic instruction for students with the most 
significant cognitive disabilities. State partners intend to use the prioritized CCCs as a 
starting point for designing the alternate assessment. To determine increasing coverage 
within the assessment across years, additional content review is planned to occur 
annually.  


To support the use of the prioritized CCCs as described, NCSC must provide validity 
evidence demonstrating the quality of alignment between the prioritized CCCs and the 
CCSS. Researchers designed this study to provide that evidence. Its purposes are (a) 
to provide formative information to assessment developers about whether and how they 
might need to revise individual prioritized CCC to better align with the CCSS and (b) to 
document development-stage alignment as part of a larger alignment evaluation of the 
assessment system. 


NCSC researchers used the Links for Academic Learning (LAL) model developed by 
Flowers, Wakeman, Browder, and Karvonen (2007) to evaluate the alignment of the 
writing prioritized CCCs with the English language arts (ELA) CCSS. 


The LAL Methodology 
Flowers et al. (2007) developed the LAL alignment methodology to support the 
evaluation of alignment between alternate assessments based on alternate 
achievement standards (AA-AAS) and the academic content standards those 
assessments are meant to address. In developing the LAL method, Flowers et al. 
(2007) first considered the policy and practice requirements for evaluating alignment 
quality for AA-AAS. According to the US Department of Education, Federal Register 
(December 9, 2003), these assessments must: 


• Be aligned with a state’s academic content standards; 


• Promote access to the general curriculum; and 


• Reflect the highest achievement standards possible. 


With these requirements in mind, Flowers et al. (2007) analyzed the alignment methods 
most often used for evaluations involving general assessments. Although there were 
many common themes among these methods, none provided a comprehensive set of 
criteria that would allow evaluators to address all three of the requirements noted above 
for AA-AAS systems. Thus, Flowers and her colleagues developed the LAL method 
specifically for use with AA-AAS. 


The basic premises of the LAL method include the following expectations for AA-AAS 
(adapted from Flowers et al., 2007): 


6. The assessments must be linked to grade-level content standards; 
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7. The target for achievement must be academic content (e.g., reading, writing, math, 
science) that corresponds to the student’s assigned grade based on chronological 
age; 


8. Functional activities and materials may be used to promote understanding, but the 
target skills for student achievement are academically-focused; 


9. Prioritization of the content, if it occurs, should reflect the major domains of the 
curricular area (e.g., strands of ELA) and have fidelity with this content and how it is 
typically taught in general education; 


10. The alternate expectations for achievement may include a focus on prerequisite 
skills or some partial attainment of the grade level, but students should still have the 
opportunity to meet high expectations, to demonstrate a range of depth of 
knowledge, to achieve within their symbolic level, and to show growth across grade 
levels or grade bands. 


Application of the LAL Methodology to NCSC Writing Relationship 
Study 
Researchers translated the LAL premises into four aspects of alignment considered in 
the present study (see Exhibit 1). This approach to alignment differs from more 
traditional methods that focus on post-hoc evidence of, for example, test level alignment 
of items with standards. The LAL methodology supports two evaluation questions for 
each of the four aspects. These questions represent the primary and secondary 
objectives for this evaluation: 


Primary: To what extent does each prioritized CCC align with the specific CCSS it is 
intended to reflect in terms of content centrality, performance centrality, and depth of 
knowledge? 


Secondary: To what extent does the set of grade-level prioritized CCC reflect the set of 
grade-level CCSS in terms of content centrality, performance centrality, and depth of 
knowledge? (Note: For the current study, the secondary question was addressed only 
for the evaluation of aspect four, Depth of Knowledge.) 


Exhibit 28. Alignment Aspects Addressed in the Writing Alignment Study 


Aspect Evaluation Questions 


9. Domain Coverage To what extent does each prioritized CCC map onto its 
target CCSS? 


10. Content 
Centrality 


To what extent does the focus of achievement in the 
prioritized CCC maintain fidelity with the content of the 
associated CCSS? 


11. Performance 
Centrality 


To what extent does the focus of achievement in the 
prioritized CCC maintain fidelity with the specified 
performance of the associated CCSS?  
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12. Depth of 
Knowledge (DOK) 


c. Do the DOK levels in the prioritized CCC reflect fidelity 
with the DOK levels in the associated CCSS? 


d. To what extent do the prioritized CCC reflect the range of 
DOK defined in the CCSS? 


Methodology 
Panelists 
Researchers established two panels of experts in curriculum and special education, one 
for the 3-5 grade span and one for grades 6-8 and 11-12. Each panelist met the 
following requirements: 


• Must be a certified teacher or an active faculty member or consultant with 
expertise in significant cognitive disabilities, the assigned content area, or both, 
for the grade range of the panel to which s/he is assigned; 


• Must have had no previous and have no current involvement in the NCSC CCCs, 
curriculum, or assessment development processes. 


Using professional networks and contacts in the field, NCSC researchers recruited eight 
panelist participants with various demographic characteristics (gender, ethnicity, and 
education level) (see Exhibit 2). The panel consisted of four teachers at the elementary 
and high school levels, three university faculty, and one state special education 
consultant. Four of the panelists were severe disabilities experts and four panelists were 
writing content experts.  


Exhibit 29. Demographic Characteristics of Expert Panelists 


Demographic Variable Number of Panelists 


Gender 
Female 6 
Male 2 


Ethnicity 
Asian/Pacific Islander 1 
Caucasian 5 
Hispanic 2 


Degree 
Bachelor’s degree 1 
Master’s degree 4 
Doctorate 3 


Rating Rubrics 
Panelists reviewed and provided ratings of the CCSS and the prioritized CCCs in 
relation to each of the five evaluation questions (see Exhibit 1). They provided the 
following ratings:  
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11. DOK for all of the CCSS in the target strands; 
12. DOK for each prioritized CCC; 
13. Closest CCSS match for each prioritized CCC; 
14. Content centrality between each prioritized CCC and selected CCSS; and 
15. Performance centrality between each prioritized CCC and selected CCSS. 


Depth of knowledge (DOK) describes the complexity of the knowledge and skills 
required to perform a task. This study employed Webb’s (1999) DOK rubric, as allowed 
by the LAL alignment methodology (see Exhibit 3). Panelists also referred to a matrix 
outlining Webb’s DOK levels against Bloom’s taxonomy (Hess, 2005) when rating DOK 
for the CCCs and CCSS. 


Exhibit 30. Depth of Knowledge Rubric 


DOK Level Description 


1 Recall Recall or recognition of a fact, information, concept, or 
procedure 


2 Basic Application of 
Skill/Concept 


Use of information, conceptual knowledge, following or 
selecting appropriate procedures, two or more steps with 
decision points along the way, routine problems, 
organizing/displaying data 


3 Strategic Thinking 


Requires reasoning, developing a plan or sequence of 
steps to approach problem; requires some decision 
making and justification; abstract and complex; often 
more than one possible answer 


4 Extended Thinking 


An investigation or application to real world; requires time 
to research, think, and process multiple conditions of the 
problem or task; non-routine manipulations, across 
disciplines/content areas/multiple sources 


Content centrality is a measure of the degree of fidelity between the content of the 
prioritized CCC and the content of the CCSS. For example, a CCC requiring students to 
“identify and define parts of speech” and a CCSS requiring students to “correctly use 
parts of speech” would have the same content (“parts of speech”), even though the 
performance is different (“identify and define” vs. “correctly use”). A CCC requiring 
students to “identify and define parts of speech” and a CCSS requiring students to 
“identify and define different punctuation marks” would not have the same content 
(“parts of speech” vs. “punctuation marks”), although they do have the same 
performance (“identify and define”).  
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The content centrality rubric applied in this study appears below (see Exhibit 4). 
Panelists identified the CCSS that was the closest match to a prioritized CCC and then 
rated the degree of content centrality between each pair as “none,” “some,” or “all.” For 
any rating of “none,” researchers asked panelists to provide a rationale. 


Exhibit 31. Content Centrality Rubric 


Rating Description 


0 None The CCSS and the prioritized CCC do not address the same 
content 


1 Some The prioritized CCC addresses some of the content of the 
CCSS; the content of the CCC is present in the CCSS 


2 All The prioritized CCC clearly address the same content as the 
CCSS 


Performance centrality represents the degree to which the prioritized CCC and the 
selected CCSS contain the same performance expectation. For example, a CCC 
requiring students to “identify and define parts of speech” and a CCSS requiring 
students to “identify and define different punctuation marks” would have the same 
performance expectation (“identify and define”), although the content is different. A CCC 
requiring students to “identify and define parts of speech” and a CCSS requiring 
students to “correctly use parts of speech” would not have the same performance 
expectation (“identify and define” vs. “correctly use”), although they have the same 
content (“parts of speech”).  


The panelists rated as “none,” “some,” or “all” the degree of performance centrality 
between each prioritized CCC and the CCSS identified as its closest match (see Exhibit 
5). For any ratings of “none,” researchers asked panelists to provide a rationale. 


Exhibit 32. Performance Centrality Rubric 


Rating Description 


0 None The performance of the CCSS and the prioritized CCC are not 
the same  


1 Some 
The performance of the prioritized CCC partially matches the 
performance of the CCSS; the performance of the CCC is 
present in the CCSS 


2 All The performance of the prioritized CCC is the same as the 
CCSS 
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Data Collection Process 
The panelists gathered to participate in the alignment study from June 4 to 7, 2013 (see 
Appendix A: Agenda). On the morning of the first day, all panelists convened to receive 
a detailed training on the purpose of the study, the rubrics, and the rating process. The 
training included rating practice using sample CCCs and CCSS and group discussion to 
strengthen understanding and help ensure inter-rater agreement. Though the study 
emphasized the prioritized CCCs and the rubric-trait CCCs for scoring of the writing 
assessment, the study time permitted researchers to collect data on all CCCs. 


After the training, the participants separated into their panels to begin the rating 
process. Each panel included a researcher to act as a facilitator and to answer 
questions regarding the application of the rubrics for DOK, content centrality, and 
performance centrality. This study employed a consensus model in which individual 
panelists first made independent ratings and then discussed their ratings in groups to 
reach agreement. Researchers captured both individual and consensus ratings. The 
facilitators observed the group discussions, recorded the consensus ratings, and took 
notes describing the panel’s decision-making process and the rationale for their ratings. 


For each grade, the panelists first rated the DOK for each of the CCSS in the target 
strands (Writing and Language). After completing the DOK ratings for the CCSS, the 
panelists reviewed the prioritized CCCs and the rubric-trait CCCs for scoring of the 
writing assessment to rate DOK, identify the closest matching CCSS, and rate the 
degree of content centrality and performance centrality for each CCC-CCSS matched 
pair. 


The panelists completed ratings for all the writing CCCs with an emphasis on prioritized 
CCCs and the CCCs for scoring of the writing assessment. Although panelists reviewed 
both the full set of CCCs and for the subset of CCCs prioritized for assessment, 
researchers did not identify the prioritized CCCs or the CCCs for scoring of the writing 
assessment to the panelists at any point during the study.  


Inter-rater Agreement 
During the study, the facilitators for each panel monitored the independent and group 
rating processes and clarified panelists’ understanding of the rating rubrics when 
appropriate. The consensus process used in this study required each panel to come to 
100% agreement on each consensus rating researchers used for analysis. To further 
ensure the reliability of the panelists’ ratings, researchers calculated inter-rater 
agreement for all panelists’ independent ratings. Both panels had high inter-rater 
agreement for all ratings, with an average agreement of 0.95 for panel 1 and 0.98 for 
panel 2 (see Exhibit 6). 


Exhibit 33. Inter-rater Agreement by Panel 


Rating Panel 1: 
Grades 3-5 


Panel 2: 
Grades 6-8 and HS 
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CCSS DOK 0.96 0.99 


CCC DOK 0.94 0.96 


CCC Match to CCSS 0.96 0.96 


Content Centrality 0.93 0.98 


Performance Centrality 0.97 1.00 


Average 0.95 0.98 


Participant Evaluation 
At the conclusion of the study, panelists also completed an evaluation of the alignment 
study’s process. Researchers asked panelists to rate their agreement—strongly agree 
(4), agree (3), disagree (2), or strongly disagree (1)—with a series of statements about 
the study. The results of these evaluations reflect high levels of satisfaction with the 
process and the outcomes of the alignment study (see Exhibit 7). 


Exhibit 34. Participant Evaluation Results 


Statement Average Rating 
10. Facilities were appropriate to the work. 4.0 
11. Introductory presentation and training sessions were clear. 4.0 
12. Introductory and training materials were clear. 4.0 
13. The process used was appropriate to the work. 4.0 
14. The process used resulted in good information about the 


CCCs and CCSS. 
4.0 


15. I feel like I was able to make a contribution to the sessions. 4.0 
16. I am satisfied with the group-consensus DOK ratings. 4.0 
17. I am confident that my matching of the CCCs to particular 


standards is reasonable. 
4.0 


18. I am confident that my DOK ratings are reasonable. 4.0 


Considerations for Analysis and Interpretation of Results 
Readers of this study must consider the characteristics and the intended purpose of the 
CCCs when interpreting the study’s results. The relationship between the CCCs and the 
CCSS differs from the relationship between test items and content standards that is the 
typical focus of alignment studies. Developers typically create items from standards, 
often with the intent to provide complete or very close alignment between the item and 
the target standard. In contrast, NCSC uses the CCCs to identify salient academic 
connections between the Learning Progression Framework and the CCSS, represent 
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the scope of the CCSS, and provide a foundation for both assessment and instruction. 
Consequently, the CCCs differ from the CCSS both in terms of organizational structure 
and in terms of the scope of each CCC. NCSC has organized the CCCs by different 
categories, strands, and sub-strands, and each individual CCC tends to be narrower 
and more discrete in breadth than an individual CCSS, targeting less knowledge and 
fewer skills.  


For these reasons, researchers did not anticipate a one-to-one correspondence 
between each prioritized CCC or rubric-trait CCC and its target CCSS, or between the 
prioritized CCCs or rubric-trait CCCs and the CCSS as a group, for any of the ratings. 
With regard to CCSS alignment (domain coverage), some prioritized CCCs or rubric-
trait CCCs may be dually aligned or contain pieces of multiple CCSS. Therefore 
researchers expected to see many prioritized CCCs or rubric-trait CCCs rated “some” 
for both content and performance centrality. Likewise, the prioritized CCCs or rubric-trait 
CCCs should be similar but not identical to the CCSS in terms of DOK, showing a 
broadly comparable range. However, due to their generally narrower individual focus, 
the prioritized CCCs or rubric-trait CCCs are likely to have slightly lower levels of DOK 
overall than the CCSS. 


Findings by Alignment Aspect and Evaluation Question 
Domain Coverage 
To examine the degree of domain coverage, researchers evaluated the extent to which 
each prioritized CCC mapped onto its target CCSS (i.e., the panelists chose the 
intended CCSS as the one that best aligns with the prioritized CCC). Researchers 
instructed panelists to choose the most closely aligned CCSS for each prioritized CCC; 
they were not provided with a list of intended CCSS.  


For the majority of prioritized CCCs, panelists chose as the “best match” the CCSS 
intended to align with the prioritized CCC based on the CCC development process (see 
Exhibit 8). Panelists determined that 20 of the 21 prioritized CCCs (95.2%) aligned with 
their intended CCSS (see Exhibit 8). Panelists aligned one prioritized CCC (4.8%) to a 
non-intended CCSS. When the panelists selected a non-intended CCSS, they identified 
the intended CCSS as another possible match. However, panelists agreed that this 
prioritized CCC did include the content of the intended CCSS as well. Panelists 
determined all 36 of the rubric-trait CCCs (100%) aligned with intended CCSS (see 
Exhibit 9). The appendices include a full list of the prioritized CCCs and their identified 
CCSS matches (see Appendix B and C). 


Exhibit 35. Percentage of Prioritized CCCs Rated as Linked to CCSS  


Grade 
Matched to 


Intended CCSS 
Matched to Non-
intended CCSS 


No Match 
to CCSS Total 


# % # % # % 
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3 3 100.0 0 0.0 0 0.0 3 
4 3 100.0 0 0.0 0 0.0 3 
5 2 66.7 1 33.3 0 0.0 3 
6 3 100.0 0 0.0 0 0.0 3 
7 3 100.0 0 0.0 0 0.0 3 
8 3 100.0 0 0.0 0 0.0 3 
11 3 100.0 0 0.0 0 0.0 3 
Total 20 95.2 1 4.8 0 0.0 21 
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Exhibit 36. Percentage of Rubric-trait CCCs Rated as Linked to CCSS  


 
Matched to 


Intended CCSS 
Matched to Non-
intended CCSS 


No Match 
to CCSS Total 


# % # % # % 
3 5 100.0 0 0.0 0 0.0 5 
4 4 100.0 0 0.0 0 0.0 4 
5 4 100.0 0 0.0 0 0.0 4 
6 5 100.0 0 0.0 0 0.0 5 
7 6 100.0 0 0.0 0 0.0 6 
8 6 100.0 0 0.0 0 0.0 6 
11 6 100.0 0 0.0 0 0.0 6 
Total 36 100.0 0 0.0 0 0.0 36 


Content Centrality 
To examine the degree of content centrality, researchers evaluated the extent to which 
the focus of achievement in each individual prioritized CCC maintains fidelity with the 
content of the associated CCSS. 


The panelists rated 100% of the prioritized CCCs and rubric-trait CCCs as having 
“some” or “all” content centrality with their associated CCSS (see  
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Exhibit 11 and Exhibit 12). They did not assign a “none” content centrality rating to any 
prioritized CCC at any grade-level. 


Exhibit 37. Content Centrality: Number and Percentage by Grade for Prioritized 
CCCs 


Grade All Some None Total # % # % # % 
3 0 0.0 3 100.0 0 0.00 3 
4 1 33.3 2 66.7 0 0.00 3 
5 1 33.3 1 33.3 0 0.00 2 
6 1 33.3 2 66.7 0 0.00 3 
7 2 66.7 1 33.3 0 0.00 3 
8 0 0.0 3 100.0 0 0.00 3 
11 2 66.7 1 33.3 0 0.00 3 
Total 7 33.3 13 61.9 0 0.00 20 
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Exhibit 38. Content Centrality: Number and Percentage by Grade for Rubric-trait 
CCCs 


Grade All Some None Total # % # % # % 
3 2 40.0 3 60.0 0 0.00 5 
4 3 75.0 1 25.0 0 0.00 4 
5 3 75.0 1 25.0 0 0.00 4 
6 3 60.0 2 40.0 0 0.00 5 
7 4 66.7 2 33.3 0 0.00 6 
8 4 66.7 2 33.3 0 0.00 6 
11 1 16.7 5 83.3 0 0.00 6 
Total 20 55.6 16 44.4 0 0.00 36 
 


Performance Centrality 
To examine the degree of performance centrality, researchers evaluated the extent to 
which the focus of achievement in each individual prioritized CCC maintains fidelity with 
the specified performance of its associated CCSS. 


Panelists rated 100% of the prioritized CCCs and rubric-trait CCCs as having “some” or 
“all” performance centrality with their target CCSS (see Exhibit 12 and Exhibit 13). They 
did not assign a “none” performance centrality rating to any prioritized CCC at any 
grade-level. 


Exhibit 39. Performance Centrality: Number and Percentage by Grade for 
Prioritized CCCs 


Grade 
All Some None 


Total # % # % # % 


3 0 0.0 3 100.0 0 0.00 3 
4 0 0.0 3 100.0 0 0.00 3 
5 1 50.0 1 50.0 0 0.00 2 
6 1 33.3 2 66.7 0 0.00 3 
7 2 66.7 1 33.3 0 0.00 3 
8 0 0.0 3 100.0 0 0.00 3 
11-12 2 66.7 1 33.3 0 0.00 3 
Total 6 30.0 14 70.0 0 0.00 20 
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Exhibit 40. Performance Centrality: Number and Percentage by Grade for Rubric-
trait CCCs 


Grade 
All Some None 


Total # % # % # % 


3 3 60.0 2 40.0 0 0.00 5 
4 3 75.0 1 25.0 0 0.00 4 
5 3 75.0 1 25.0 0 0.00 4 
6 3 60.0 2 40.0 0 0.00 5 
7 4 66.7 2 33.3 0 0.00 6 
8 4 66.7 2 33.3 0 0.00 6 
11 1 16.7 5 83.3 0 0.00 6 
Total 21 58.3 15 41.7 0 0.00 36 


Depth of Knowledge 
To examine DOK, researchers evaluated both the DOK levels of its intended CCSS and 
the extent to which each individual prioritized CCC’s DOK levels reflect fidelity to DOK 
levels of the CCSS they aligned with. Researchers also examined the extent to which 
prioritized CCCs as a whole reflect the range of DOK defined in the target CCSS in 
each grade level.  


Panelists determined a range of DOK levels for the intended CCSS aligned with 
prioritized CCCs, with most at level 2 and 3 (see Exhibit 14). Specifically, 75% were at 
level 2 and 25% at level 3. CCSS for grades 3-8 had 50% or more of their DOK ratings 
at level 2. Grades 5 and 11 had the highest levels of CCSS DOK ratings at level 3 with 
50% and 66.7%, respectively. 


Panelists determined a range of DOK levels for target CCSS aligned with rubric-trait 
CCCs, with most at level 3 (see Exhibit 15). Grades 3-8 had 100% of their target CCSS 
DOK ratings at level 3. Grade 11 had DOK levels for all of its CCSS at level 2.  
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Exhibit 41. Depth of Knowledge: Number and Percentage of Intended CCSS by 
Grade for Prioritized CCCs  


Grade 
DOK 1 DOK 2 DOK 3 DOK 4 


Total Average 
DOK  # % # % # % # % 


3 0 0.0 3 100.0 0 0.0 0 0.0 3 2.0 
4 0 0.0 2 75.0 1 25.0 0 0.0 3 2.3 
5 0 0.0 1 50.0 1 50.0 0 0.0 2 2.5 
6 0 0.0 3 100.0 0 0.0 0 0.0 3 2.0 
7 0 0.0 3 100.0 0 0.0 0 0.0 3 2.0 
8 0 0.0 2 66.7 1 33.3 0 0.0 3 2.3 
11 0 0.0 1 33.3 2 66.7 0 0.0 3 2.7 
Total 0 0.00 15 75.0 5 25.0 0 0.0 20 2.3 
 


Exhibit 42. Depth of Knowledge: Number and Percentage of Intended CCSS by 
Grade for Rubric-trait Prioritized CCCs 


Grade 
DOK 1 DOK 2 DOK 3 DOK 4 


Total Average 
DOK  # % # % # % # % 


3 0 0.0 0 0.0 5 100.0 0 0.0 5 3.0 
4 0 0.0 0 0.0 4 100.0 0 0.0 4 3.0 
5 0 0.0 0 0.0 4 100.0 0 0.0 4 3.0 
6 0 0.0 0 0.0 5 100.0 0 0.0 5 3.0 
7 0 0.0 0 0.0 6 100.0 0 0.0 6 3.0 
8 0 0.0 0 0.0 6 100.0 0 0.0 6 3.0 
11 0 0.0 6 100.0 0 0.0 0 0.0 6 2.0 
Total 0 0.00 6 16.7 30 83.3 0 0.0 36 2.8 
 


Panelists’ determinations of DOK levels for the prioritized CCCs showed greater range 
but less variation than panelists’ determinations of DOK levels for the intended CCSS. 
Across grades, panelists rated 95% of CCCs at DOK level 2 and 5% of CCCs at DOK 
level 3 (see Exhibit 16). As was true of the CCSS DOKs aligned with prioritized CCCs, 
the majority of DOK ratings for the prioritized CCCs were at level 2.  


Panelists’ determinations of DOK levels for the rubric-trait CCCs showed greater 
variation than the panelists’ determinations of DOK levels for the intended CCSS. 
Across grades, panelists rated 16.7% of rubric-trait CCCs at DOK level 1, 58.3% at 
DOK level 2, 25% at DOK level 3, and 0% at DOK level 4 (see Exhibit 17). The earlier 
grades exhibited the highest frequency of DOK levels 1 and 3 (grades 3-6 and grades 
3-5, respectively).Grades 4-11 exhibited the highest frequency of DOK level 2. 
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Exhibit 43. Depth of Knowledge: Number and Percentage of Prioritized CCCs by 
Grade 


Grade DOK 1 DOK 2 DOK 3 DOK 4 Total Average 
DOK  # % # % # % # % 


3 0 0.0 2 66.7 1 33.3 0 0.0 3 2.3 
4 0 0.0 3 75.0 0 0.0 0 0.0 3 2.0 
5 0 0.0 2 100.0 0 0.0 0 0.0 2 2.0 
6 0 0.0 3 100.0 0 0.0 0 0.0 3 2.0 
7 0 0.0 3 100.0 0 0.0 0 0.0 3 2.0 
8 0 0.0 3 100.0 0 0.0 0 0.0 3 2.0 
11 0 0.0 3 100.0 0 0.0 0 0.0 3 2.0 
Total 0 0.0 19 95.0 1 5.0 0 0.0 20 2.1 
 


Exhibit 44. Depth of Knowledge: Number and Percentage of Rubric-trait CCCs by 
Grade 


Grade DOK 1 DOK 2 DOK 3 DOK 4 Total Average 
DOK  # % # % # % # % 


3 1 20.0 1 20.0 3 60.0 0 0.0 5 2.4 
4 1 25.0 1 25.0 2 50.0 0 0.0 4 2.3 
5 1 25.0 1 25.0 2 50.0 0 0.0 4 2.3 
6 1 20.0 4 80.0 0 0.0 0 0.0 5 1.8 
7 1 16.7 5 83.3 0 0.0 0 0.0 6 1.8 
8 1 16.7 5 83.3 0 0.0 0 0.0 6 1.8 
11 0 0.0 4 66.7 2 33.3 0 0.0 0 2.3 
Total 6 16.7 21 58.3 9 25.0 0 0.0 6 2.1 
 


Researchers also compared average DOK ratings for prioritized CCCs and their CCSS. 
These comparisons yielded a zero for cases in which the DOK ratings for the CCC and 
CCSS were equal, a positive integer (e.g., 1) when the prioritized CCC DOK was one or 
more DOK levels higher than the CCSS DOK, and a negative integer (e.g., -1) when the 
prioritized CCC DOK was one or more DOK levels lower than the CCSS DOK. 
Researchers calculated the average difference in DOK levels by grade.  


The direction comparison of the average DOK levels for the CCSS and the prioritized 
CCCs showed that the DOKs for the prioritized CCCs, in general, were slightly lower 
than the levels for the CCSS. The difference in the average DOK rating for prioritized 
CCCs and their target CCSS was -0.2, with largest difference in grade 11 (-0.7) and its 
smallest difference in grades 6 and 7 (0.0; see Exhibit 18). The comparison of average 
DOK ratings for rubric-trait CCCs yielded a larger difference (see Exhibit 19). The 
difference in the average DOK rating for prioritized CCCs and their target CCSS was -
0.8, with largest difference in grades 6-8 (-1.2).  
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Exhibit 45. Comparison of Depth of Knowledge Index for CCSS and Prioritized 
CCCs 


Grade CCC 
DOK Index CCSS DOK Index Difference 


3 2.3 2.0 0.3 
4 1.8 2.3 -0.3 
5 2.0 2.5 -0.5 
6 2.0 2.0 0.0 
7 2.0 2.0 0.0 
8 2.0 2.3 -0.3 
11 2.0 2.7 -0.7 
Total 2.0 2.2 -0.2 


Exhibit 46. Comparison of Depth of Knowledge Index for CCSS and Rubric-trait 
CCCs 


Grade Rubric-trait CCC 
DOK Index 


CCSS 
DOK Index Difference 


3 2.4 3.0 -0.6 
4 2.3 3.0 -0.8 
5 2.3 3.0 -0.8 
6 1.8 3.0 -1.2 
7 1.8 3.0 -1.2 
8 1.8 3.0 -1.2 
11 2.3 2.0 0.3 
Total 2.1 2.8 -0.8* 
*The difference in averages is rounded to nearest tenth. 


To further examine the relationship between prioritized CCCs and CCSS DOKs, 
researchers compared the DOK of each prioritized CCC to the DOK of its target CCSS. 
Because an individual prioritized CCC is often narrower in scope than an individual 
CCSS, an individual prioritized CCC often exhibits a slight reduction in cognitive 
complexity when compared to its intended CCSS.  


As expected, the comparison between each prioritized CCC and its intended CCSS 
showed that, in all grades, 70% of the CCCs had the same DOK as that of their 
intended CCSS, while 5% had a higher DOK and % had a lower DOK (see Exhibit 20). 
For the prioritized CCCs, the average difference in DOK levels by grade ranged from -
0.7 to 0.3.The average difference across all grades was -0.2, indicating that DOK levels 
for the prioritized CCCs were slightly lower than the DOKs of the intended CCSS.  


When researchers compared the rubric-trait CCCs with the intended CCSS, they found 
that 30.6% of rubric-trait CCCs had the same DOK level as the intended CCSS, 5.6% 
had a higher DOK, and 63.9% had a lower DOK (see Exhibit 21). The rubric-trait CCCs 
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DOKs at grades 4-5 and 11 were either the same as the intended CCSS or lower than 
the CCSS. All rubric-trait CCCs at grades 6-7 had the same DOK as the intended 
CCSS. In grade 11, most rubric-trait CCCs had lower DOK ratings (66.7%); the 
remaining CCCs had DOKs at the same level as the intended CCSS (33.3%). Grade 3 
was the only grade that contained a rubric-trait CCC with a DOK rating higher than its 
intended CCSS (n=1; 33.3%). For the rubric-trait CCCs, the average difference in DOKs 
by grade ranged from -1.2 to -.3. The average difference across all grades was -0.8, 
indicating that panelists rated the DOKs of rubric-trait CCCs lower than the DOKs of the 
intended CCSS.  


Exhibit 47. Depth of Knowledge: Comparison of Prioritized CCCs to Target CCSS  


Grade Same DOK CCC: 
Higher DOK 


CCC: 
Lower DOK Average 


Difference # % # % # % 
3 2 66.7 1 33.3 0 0.0 0.3 
4 2 66.7 0 0.0 1 33.3 -0.3 
5 1 50.0 0 0.0 1 50.0 -0.5 
6 3 100.0 0 0.0 0 0.0 0.0 
7 3 100.0 0 0.0 0 0.0 0.0 
8 2 66.7 0 0.0 1 33.3 -0.3 
11 1 33.3 0 0.0 2 66.7 -0.7 
Total 14 70.0 1 5.0 5 25.0 -0.2 
 


Exhibit 48. Depth of Knowledge: Comparison of Rubric-trait CCCs to Target CCSS  


Grade Same DOK CCC: 
Higher DOK 


CCC: 
Lower DOK Average 


Difference # % # % # % 
3 3 60.0 0 0.0 2 40.0 -0.6 
4 2 50.0 0 0.0 2 50.0 -0.8 
5 2 50.0 0 0.0 2 50.0 -0.8 
6 0 0.0 0 0.0 5 100.0 -1.2 
7 0 0.0 0 0.0 6 100.0 -1.2 
8 0 0.0 0 0.0 6 100.0 -1.2 
11 4 66.7 2 33.3 0 0.0 0.3 
Total 11 30.6 2 5.6 23 63.9 -0.8 
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Summary and Recommendations 
Overall, the alignment between the prioritized CCCs in writing and the CCSS is strong 
with regard to the match of the prioritized CCCs to the intended CCSS, content 
centrality, performance centrality, and DOK. For 95.2% of the prioritized CCCs and 
100% of the rubric-trait CCCs, panelists chose the intended CCSS as the best match.  


Panelists rated 100% of the prioritized CCCs as having “all” or “some” content and 
performance centrality, and did not assign a “none” rating to any CCC at any grade-
level for either type of centrality. Both the CCSS and the CCCs included a range of DOK 
levels, although, as expected, the CCCs had slightly lower DOK levels compared to 
those of the CCSS. 


As is true of all alternate assessments, the breadth, depth, and complexity of the 
content covered in the AA-AAS is lower than that of standard assessments. In terms of 
the LAL methodology, the breadth, depth, and complexity correspond to the number of 
prioritized CCCs, the content and performance centrality, and the DOK. Thus, NCSC 
intentionally prioritized fewer CCCs for assessment and reduced the depth of the 
content or skills measured by the prioritized CCCs.  


Ultimately, the prioritized CCCs and rubric-trait CCCs provide detailed information about 
the content and performance expected along the Learning Progressions Framework, 
and the findings illustrate strong alignment of prioritized CCCs to the CCSS. 


Recommendations for and Impact on Test Development 
Researchers shared the outcomes of the writing alignment study with NCSC content 
experts. These experts examined both the overall results of the alignment study and the 
detailed results to determine how to respond in areas that warranted further review and 
adjustment. Even though the study provided evidence for a strong relationship between 
prioritized CCCs and the intended CCSS, researchers examined each instance of a 
‘mismatch’ between the CCCs and the intended CCSS. 


Researchers have the following recommendations for item development partners based 
on the results from the present study. Following each recommendation is NCSC’s 
response. 


Because the process of developing the prioritized CCCs resulted in the creation of 
CCCs that reflected a blending of more than a single CCSS and the creation of 
multiple CCCs to address a single CCSS, consider including information on non-
prioritized CCCs aligned to CCSS. Also, consider clarifying instances in which a 
prioritized CCC aligns with more than one CCSS. 
Response: Other curricular documents display this relationship by establishing 


Instructional Families to ensure that teachers can teach all related academic 
skills in a coherent manner. NCSC provided professional development and 
created resources related to writing instruction. State partners were able to 
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present this curricular information in their respective states to promote student 
opportunity to develop literacy skills. In addition, publically available instructional 
resources are available on the NCSC WIKI which include all the CCCs and 
additional resources to support instruction of ELA/Writing.    


Panelists rated them some of the writing prioritized CCCs as having “some” content and 
performance centrality with their target CCSS. NCSC could strengthen the degree of 
alignment in a few cases by making simple revisions to the text of the prioritized 
CCCs and documenting the reasons for differences in content, performance, and 
DOK. 
Response: The alignment to a portion of the CCSS was intentional. As stated above, 


other NCSC curricular documents clarify this relationship by establishing 
Instructional Families to ensure that teachers can teach all related academic 
skills in a coherent manner.  


• NCSC should consider documenting the reasons for the slightly lower CCC DOK 
level as compared to the CCSS DOK level.  
o Response: Regulatory language permits the AA-AAS to reduce the depth, 


breadth, and complexity of the covered content. 
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Appendix A: Agenda 
Tuesday, June 4, 2013 
Time Activity 
8:00 to 8:30 am Registration, breakfast, welcome, and 


introductions 


8:30 to 10:00 am Full group training 


10:00 to 10:15 am Break 


10:15 am to 12:00 pm Begin rating and calibration 


12:00 to 1:00 pm Lunch 


1:00 to 3:00 pm Continue rating 


3:00 to 3:15 pm Break 


3:15 to 4:25 pm Continue rating 


4:30 pm Wrap-up and dismiss 
 
Wednesday, June 5 through Friday, June 7, 2013 
Time Activity 
8:00 to 8:30 am Breakfast 


8:30 to 10:00 am Continue rating 


10:00 to 10:15 am Break 


10:15 am to 12:00 pm Continue rating 


12:00 to 1:00 pm Lunch 


1:00 to 3:00 pm Continue rating 


3:00 to 3:15 pm Break 


3:15 to 4:25 pm Continue rating 


4:30 pm Wrap-up and dismiss 
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Appendix B: Ratings for Writing Prioritized Core Content 
Connectors  


Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Conten  
Central  


 
 


3 3.WI.l3 Take brief notes 
(e.g., graphic 
organizers, notes, 
labeling, listing) from 
sources. 


3.W.8 Recall information 
from experiences or 
gather 
information from print 
and digital sources; 
take brief notes on 
sources and sort 
evidence into 
provided categories. 


2 2 S  


3 3.WI.p1 Include text features 
(e.g., numbers, 
labels, diagrams, 
charts, graphics) to 
enhance clarity and 
meaning. 


3.W.2a Introduce a topic and 
group related 
information together; 
include illustrations 
when useful to aiding 
comprehension. 


2 2 S  


3 3.WL.o1 Follow steps to 
complete a short 
research project 
(e.g., determine 
topic, locate 
information on a 
topic, organize 
information related to 
the topic, draft a 
permanent product). 


3.W.4 With guidance and 
support from adults, 
produce writing in 
which the 
development and 
organization are 
appropriate to task 
and purpose. 


3 2 S  


4 4.WI.p1 Include formatting 
(e.g., headings, 
bulleted information), 
illustrations, and 
multimedia when 
useful to promote 
understanding. 


4.W.2a Introduce a topic 
clearly and group 
related 
information in 
paragraphs and 
sections; 
include formatting 
(e.g., headings), 
illustrations, and 
multimedia when 
useful to 
aiding 
comprehension. 


2 2 S  
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4 4.WI.q1 Provide a concluding 
statement or section 
to support the 
information 
presented. 


4.W.2e Provide a concluding 
statement or section 
related to the 
information or 
explanation 
presented. 


2 2 A  


4 4.WL.o1 Produce a clear 
coherent permanent 
product (e.g., 
produce a story, 
select/generate 
responses to form 
paragraph or essay, 
create a visual 
display) that is 
appropriate to the 
specific task, 
purpose (e.g. to 
entertain), or 
audience. 


4.W.4 Produce clear and 
coherent writing in 
which the 
development and 
organization are 
appropriate to task, 
purpose, and 
audience. 


2 3 S  


5 5.WI.b3 Organize ideas, 
concepts, and 
information (using 
definition, 
classification, 
comparison/contrast, 
and cause/effect). 


5.W.4 Produce clear and 
coherent writing in 
which the 
development and 
organization are 
appropriate 
to task, purpose, and 
audience. (Grade-
specific 
expectations for 
writing types are 
defined in 
standards 1–3 
above.) 


2 2 S  


5 5.WI.d1 Support a topic with 
relevant facts, 
definitions, concrete 
details, quotations, or 
other information and 
examples. 


5.W.2b Develop the topic with 
facts, definitions, 
concrete details, 
quotations, or other 
information and 
examples related to 
the topic. 


2 2 S  
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5 5.WL.h1 Produce a clear 
coherent permanent 
product (e.g., 
select/generate 
responses to form 
paragraph or essay) 
that is appropriate to 
the specific task, 
purpose (e.g. to 
entertain), or 
audience. 


5.W.4 Produce clear and 
coherent writing in 
which the 
development and 
organization are 
appropriate to task, 
purpose, and 
audience. 


2 3 A  


6 6.WI.h2 Produce a clear 
coherent permanent 
product (e.g. 
select/generate 
responses to form 
paragraph/essay) 
that is appropriate to 
the specific task 
(e.g., topic), purpose 
(e.g., to inform), or 
audience (e.g., 
reader). 


6.W.4 Produce clear and 
coherent writing in 
which the 
development, 
organization, and 
style are appropriate 
to task, purpose, and 
audience. 


2 2 S  


6 6.WL.c1 Organize ideas and 
event so that they 
unfold naturally. 


6.W.3a Engage and orient the 
reader by establishing 
a context and 
introducing a narrator 
and/or 
characters; organize 
an event sequence 
that 
unfolds naturally and 
logically. 


2 2 S  


6 6.WL.c3 Use a variety of 
transition words, 
phrases, and clauses 
to convey sequence 
and signal shifts from 
one time frame or 
setting to another. 


6.W.3c Use a variety of 
transition words, 
phrases, and 
clauses to convey 
sequence and signal 
shifts 
from one time frame 
or setting to another. 


2 2 A  
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7 7.WI.o1 Produce a clear 
coherent permanent 
product (e.g. 
select/generate 
responses to form 
paragraph/essay) 
that is appropriate to 
the specific task 
(e.g., topic), purpose 
(e.g., to inform), or 
audience (reader). 


7.W.4 Produce clear and 
coherent writing in 
which the 
development, 
organization, and 
style are appropriate 
to task, purpose, and 
audience. 


2 2 S  


7 7.WL.l1 Use precise words 
and phrases, 
relevant descriptive 
details, and sensory 
language to capture 
the action and 
convey experiences 
and events. 


7.W.3d Use precise words 
and phrases, relevant 
descriptive details, 
and sensory language 
to 
capture the action and 
convey experiences 
and events. 


2 2 A  


7 7.WL.o1 Provide a concluding 
statement or 
paragraph that 
follows from the 
narrated experiences 
or events. 


7.W.3e Provide a conclusion 
that follows from and 
reflects on the 
narrated experiences 
or events. 


2 2 A  


8 8.WI.o1 Produce a clear 
coherent permanent 
product (e.g. 
select/generate 
responses to form 
paragraph/essay) 
that is appropriate to 
the specific task 
(e.g., topic), purpose 
(e.g., to inform), or 
audience (e.g., 
reader). 


8.W.4 Produce clear and 
coherent writing in 
which the 
development, 
organization, and 
style are appropriate 
to task, purpose, and 
audience. 


2 2 S  
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8 8.WP.j1 Gather relevant 
information (e.g., 
highlight in text, 
quote or paraphrase 
from text or 
discussion) from print 
and/or digital 
sources. 


8.W.8 Gather relevant 
information from 
multiple print 
and digital sources, 
using search terms 
effectively; assess the 
credibility and 
accuracy of each 
source; and quote or 
paraphrase the data 
and conclusions of 
others while avoiding 
plagiarism and 
following a standard 
format for citation. 


2 3 S  


8 8.WP.k2 Creates an 
organizational 
structure in which 
ideas are logically 
grouped to support 
the writer’s claims. 


8.W.1 Write arguments to 
support claims with 
clear 
reasons and relevant 
evidence. 


2 2 S  


11-
12 


1112.WI.
b2 


Create an 
organizational 
structure for writing 
that groups 
information logically 
(e.g., cause/effect, 
compare/contrast, 
descriptions and 
examples), to 
support paragraph 
focus. 


11-
12.W.2 


Write 
informative/explanator
y texts to examine 
and convey complex 
ideas, 
concepts, and 
information clearly 
and accurately 
through the effective 
selection, 
organization, and 
analysis of content. 


2 3 S  
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11-
12 


1112.WI.
b4 


Provide the facts, 
extended definitions, 
concrete details, 
quotations, or other 
information and 
examples that are 
most relevant to the 
focus and 
appropriate for the 
audience. 


11-
12.W.2b 


Develop the topic 
thoroughly by 
selecting the most 
significant and 
relevant 
facts, extended 
definitions, concrete 
details, quotations, or 
other information 
and examples 
appropriate to the 
audience’s knowledge 
of the topic. 


2 3 A  


11-
12 


1112.WP.
f1 


Produce a clear 
coherent permanent 
product (e.g., 
select/generate 
responses to form 
paragraphs or essay) 
that is appropriate to 
the specific task, 
purpose, or 
audience. 


11-
12.W.4 


Produce clear and 
coherent writing in 
which the 
development, 
organization, and 
style are appropriate 
to task, purpose, and 
audience. 


2 2 A  
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Appendix C: Ratings for Writing Rubric-Trait Core Content 
Connectors  


Grade CCC CCC Text CCSS CCSS Text CCC 
DOK 


CCSS 
DOK 


Conten  
Central  


 
 


3 3.WL.j1 Set up the context for 
the story and 
introduce a narrator 
and/or characters. 


3.W.3a Establish a situation 
and introduce a 
narrator and/or 
characters; organize 
an event sequence 
that unfolds naturally. 


3 3 S  


3 3.WL.j2 Sequence events in 
writing that unfold 
naturally. 


3.W.3a Establish a situation 
and introduce a 
narrator and/or 
characters; organize 
an event sequence 
that unfolds naturally. 


3 3 S  


3 3.WL.k1 Use dialogue and 
descriptions of 
actions, thoughts, 
and feelings to 
develop a story. 


3.W.3b Use dialogue and 
descriptions of 
actions, thoughts, and 
feelings to develop 
experiences and 
events or show the 
response of 
characters to 
situations. 


3 3 S  


3 3.WL.l1 Use temporal words 
and phrases to signal 
event order. 


3.W.3c Use temporal words 
and phrases to signal 
event order. 


1 3 A  


3 3.WL.m1 Provide a concluding 
statement or 
paragraph that 
follows from the 
narrated experiences 
or events.  


3.W.3d Provide a sense of 
closure. 


2 3 A  


4 4.WL.j1 Orient the reader by 
setting up the context 
for the story and 
introducing a narrator 
and/or characters. 


4.W.3a Orient the reader by 
establishing a 
situation and 
introducing a narrator 
and/or characters; 
organize an event 
sequence that unfolds 
naturally. 


3 3 S  
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4 4.WL.k1 Use dialogue and 
description to 
develop experiences 
and events or show 
the responses of 
characters to 
situations.  


4.W.3b Use dialogue and 
description to develop 
experiences and 
events or show the 
responses of 
characters to 
situations. 


3 3 A  


4 4.WL.k2 Use concrete words 
and phrases and 
sensory details to 
convey experiences 
and events. 


4.W.3d Use concrete words 
and phrases and 
sensory details to 
convey experiences 
and events precisely. 


1 3 A  


4 4.WL.m1 Provide a concluding 
statement or 
paragraph that 
follows from the 
narrated experiences 
or events. 


4.W.3e Provide a conclusion 
that follows from the 
narrated experiences 
or events. 


2 3 A  


5 5.WL.b1 Orient the reader by 
establishing a 
situation and 
introducing a narrator 
and/or characters. 


5.W.3a Orient the reader by 
establishing a 
situation and 
introducing a narrator 
and/or characters; 
organize an event 
sequence that unfolds 
naturally. 


3 3 S  


5 5.WL.c2 Use narrative 
techniques, such as 
dialogue, description, 
and pacing, to 
develop experiences 
and events or show 
the responses of 
characters to 
situations. 


5.W.3b Use narrative 
techniques, such as 
dialogue, description, 
and pacing, to 
develop experiences 
and events or show 
the responses of 
characters to 
situations. 


3 3 A  


5 5.WL.d1 Use concrete words 
and phrases and 
sensory details to 
convey experiences 
and events precisely.  


5.W.3d Use concrete words 
and phrases and 
sensory 
details to convey 
experiences and 
events 
precisely. 


1 3 A  
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5 5.WL.g1 Provide a concluding 
statement or 
paragraph that 
follows from the 
narrated events. 


5.W.3e Provide a conclusion 
that follows from the 
narrated experiences 
or events. 


2 3 A  


6 6.WI.b2 Organize ideas, 
concepts, and 
information (e.g., 
using definition, 
classification, 
comparison/contrast,  
cause/effect). 


6.W.2a Introduce a topic; 
organize ideas, 
concepts, and 
information, using 
strategies such as 
definition, 
classification, 
comparison/contrast, 
and cause/effect; 
include formatting 
(e.g., headings), 
graphics (e.g., charts, 
tables), and 
multimedia when 
useful to aiding 
comprehension. 


2 3 S  


6 6.WI.c1  Provide an 
introduction that 
includes 
context/background 
information to 
establish a central 
idea or focus about a 
topic. 


6.W.2a Introduce a topic; 
organize ideas, 
concepts, and 
information, using 
strategies such as 
definition, 
classification, 
comparison/contrast, 
and cause/effect; 
include formatting 
(e.g., headings), 
graphics (e.g., charts, 
tables), and 
multimedia when 
useful to aiding 
comprehension. 


2 3 S  
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6 6.WI.d1 Develop the topic 
(add additional 
information related to 
the topic) with 
relevant facts, 
definitions, concrete 
details, quotations, or 
other information and 
examples. 


6.W.2b Develop the topic with 
relevant facts, 
definitions, concrete 
details, quotations, or 
other information and 
examples. 


2 3 A  


6 6.WI.d2 Use precise 
language and 
domain-specific 
vocabulary to inform 
about or explain the 
topic. 


6.W.2d Use precise language 
and domain-specific 
vocabulary to inform 
about or explain the 
topic. 


1 3 A  


6 6.WI.g1 Provide a concluding 
statement or section 
that follows from and 
summarizes the 
information 
presented. 


6.W.2f Provide a concluding 
statement or section 
that follows from the 
information or 
explanation 
presented. 


2 3 A  


7 7.WI.j2 Organize ideas, 
concepts, and 
information (using 
definition, 
classification, 
comparison/contrast, 
and cause/effect). 


7.W.2a Introduce a topic 
clearly, previewing 
what is to follow; 
organize ideas, 
concepts, and 
information, using 
strategies such as 
definition, 
classification, 
comparison/contrast, 
and cause/ effect; 
include formatting 
(e.g., headings), 
graphics (e.g., charts, 
tables), and 
multimedia when 
useful to aiding 
comprehension. 


2 3 S  
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7 7.WI.j3 Introduce a topic 
clearly, previewing 
information to follow 
and summarizing 
stated focus. 


7.W.2a Introduce a topic 
clearly, previewing 
what is to follow; 
organize ideas, 
concepts, and 
information, using 
strategies such as 
definition, 
classification, 
comparison/contrast, 
and cause/ effect; 
include formatting 
(e.g., headings), 
graphics (e.g., charts, 
tables), and 
multimedia when 
useful to aiding 
comprehension. 


2 3 S  


7 7.WI.k1 Use transitional 
words, phrases, and 
clauses to connect 
ideas and to create 
cohesion within 
writing. 


7.W.2c Use appropriate 
transitions to create 
cohesion and clarify 
the relationships 
among ideas and 
concepts. 


2 3 A  


7 7.WI.l1 Use precise 
language and 
domain-specific 
vocabulary to inform 
about or explain the 
topic. 


7.W.2d Use precise language 
and domain-specific 
vocabulary to inform 
about or explain the 
topic. 


1 3 A  


7 7.WI.m1 Develop the topic 
(add additional 
information related to 
the topic) with 
relevant facts, 
definitions, concrete 
details, quotations, or 
other information and 
examples. 


7.W.2b Develop the topic with 
relevant facts, 
definitions, concrete 
details, quotations, or 
other information and 
examples. 


2 3 A  
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7 7WI.n1 Provide a concluding 
statement or section 
that follows from and 
supports the 
information 
presented. 


7.W.2f Provide a concluding 
statement or section 
that follows from and 
supports the 
information or 
explanation 
presented. 


2 3 A  


8 8.WI.j2 Create an 
organizational 
structure for writing 
that groups 
information logically 
(e.g., cause/effect, 
compare/contrast, 
descriptions and 
examples), to 
support paragraph 
focus. 


8.W.2  Write 
informative/explanator
y texts to examine a 
topic and convey 
ideas, concepts, and 
information through 
the selection, 
organization, and 
analysis of relevant 
content. 


2 3 S  


8 8.WI.j3 Provide a clear 
introduction, 
previewing 
information to follow 
and summarizing 
stated focus. 


8.W.2a Introduce a topic 
clearly, previewing 
what is to follow; 
organize ideas, 
concepts, and 
information into 
broader categories; 
include formatting 
(e.g., headings), 
graphics (e.g., charts, 
tables), and 
multimedia when 
useful to aiding 
comprehension. 


2 3 S  


8 8.WI.k1 Use transitional 
words, phrases, and 
clauses to connect 
ideas and to create 
cohesion within 
writing. 


8.W.2c Use appropriate and 
varied transitions to 
create cohesion and 
clarify the 
relationships among 
ideas and concepts. 


2 3 A  
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8 8.WI.l1 Use precise 
language and 
domain-specific 
vocabulary to inform 
about or explain the 
topic.  


8.W.2d Use precise language 
and domain-specific 
vocabulary to inform 
about or explain the 
topic. 


1 3 A  


8 8.WI.m1 Develop the topic 
(e.g., add additional 
information related to 
the topic) with 
relevant well chosen 
facts, definitions, 
concrete details, 
quotations, or other 
information and 
examples. 


8.W.2b Develop the topic with 
relevant, well-chosen 
facts, definitions, 
concrete details, 
quotations, or other 
information and 
examples. 


2 3 A  


8 8WI.n1 Provide a concluding 
statement or section 
that follows from and 
supports the 
information or 
explanation 
presented. 


8.W.2f Provide a concluding 
statement or section 
that follows from and 
supports the 
information or 
explanation 
presented. 


2 3 A  


11-
12 


1112.WP.b
3 


Introduce claim(s) for 
an argument that 
reflects knowledge of 
the topic.  


11-
12.W.1a 


Introduce precise, 
knowledgeable 
claim(s), establish the 
significance of the 
claim(s), distinguish 
the claim(s) from 
alternate or opposing 
claims, and create an 
organization that 
logically sequences 
claim(s), 
counterclaims, 
reasons, and 
evidence. 


2 2 S  
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11-
12 


1112.WP.b
4 


Use context or 
related text to 
establish the 
significance of the 
claim(s).  


11-
12.W.1a 


Introduce precise, 
knowledgeable 
claim(s), establish the 
significance of the 
claim(s), distinguish 
the claim(s) from 
alternate or opposing 
claims, and create an 
organization that 
logically sequences 
claim(s), 
counterclaims, 
reasons, and 
evidence. 


3 2 S  


11-
12 


1112.WP.b
6 


Create a writing 
organizational 
structure (e.g.,  
introduce claim(s), 
distinguish 
supporting and 
opposing claims and 
relevant evidence for 
each, provides 
conclusion) logically 
sequencing claim(s), 
counterclaims, 
reason, and 
evidence.  


11-
12.W.1  


Write arguments to 
support claims in an 
analysis of 
substantive topics or 
texts, using valid 
reasoning and 
relevant and sufficient 
evidence. 


3 2 S  


11-
12 


1112.WP.c
1 


 Develop clear 
claim(s) with the 
most relevant 
evidence for a topic 
or text.  


11-
12.W.1b 


Develop claim(s) and 
counterclaims fairly 
and thoroughly, 
supplying the most 
relevant evidence for 
each while pointing 
out the strengths and 
limitations of both in a 
manner that 
anticipates the 
audience’s knowledge 
level, concerns, 
values, and possible 
biases. 


2 2 S  
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11-
12 


1112.WP.c
3 


Use words, phrases, 
and clauses to clarify 
the relationship 
among claims, 
counterclaims, 
reasons, and 
evidence. 


11-
12.W.1b 


Use words, phrases, 
and clauses as well 
as varied syntax to 
link the major sections 
of the text, create 
cohesion, and clarify 
the relationships 
between claim(s) and 
reasons, between 
reasons and 
evidence, and 
between claim(s) and 
counterclaims. 


2 2 S  


11-
12 


1112.WP.e
1 


Provide a concluding 
statement or section 
that supports the 
argument presented 
by stating the 
significance of the 
claim and/or 
presenting next steps 
related to the topic.  


11-
12.W.1e 


Provide a concluding 
statement or section 
that follows from and 
supports the 
argument presented. 


2 2 A  


 


 





		Appendix 3B - Study 1 a b c cover

		Study 1 NCSC Relationship Studies Mathematics, Reading, Writing

		 depth of knowledge (DOK) for all of the CCSS in the target strands,3F

		 DOK for each prioritized CCC,

		 closest CCSS match for each prioritized CCC,

		 content centrality4F  between each prioritized CCC and selected CCSS, and

		 performance centrality5F  between each prioritized CCC and selected CCSS.

		Recommendations for and Impact on Test Development

		 Following the initial findings, researchers discovered a number of the instructionally-based Nature of Numbers and Operations strand 3 (NO-3) CCCs did not align to a CCSS. However, these non-aligned CCCs were designed to reflect the CCSS Mathematica...

		Introduction

		The LAL Methodology

		Application of the LAL Methodology to NCSC Mathematics Relationship Study

		Structure of the Mathematics CCSS



		Methodology

		Raters

		Rating Rubrics

		Data Collection Process

		Considerations for Analysis and Interpretation of Results



		Findings by Alignment Aspect and Evaluation Question

		CCCs Linked to Intended CCSS

		Content Centrality

		Performance Centrality

		Depth of Knowledge



		Summary of Findings

		Ultimately, the prioritized CCCs provide detailed information about the content and performance expected along the Learning Progressions Frameworks, and the findings illustrate strong alignment of prioritized CCCs to CCSS.

		Recommendations for and Impact on Test Development

		 Following the initial findings, researchers discovered a number of the instructionally-based Nature of Numbers and Operations strand 3 (NO-3) CCCs did not align to a CCSS. However, these non-aligned CCCs were designed to reflect the CCSS Mathematica...

		References

		Appendix A: Ratings for Mathematics Prioritized CCCs

		Appendix B: Recommendations and Evidence for Change to Improve Alignment

		Depth of knowledge (DOK) for all of the CCSS in the target strands,9F

		DOK for each prioritized CCC,

		Closest CCSS match for each prioritized CCC,

		Content centrality10F  between each prioritized CCC and selected CCSS, and

		Performance centrality11F  between each prioritized CCC and selected CCSS.

		Recommendations for and Impact on Test Development

		Introduction

		The LAL Methodology



		1. The assessments must be linked to grade-level content standards.

		2. The target for achievement must be academic content (e.g., reading, math, science) that corresponds to the student’s assigned grade based on chronological age.

		3. Functional activities and materials may be used to promote understanding, but the target skills for student achievement are academically focused.

		4. Prioritization of the content, if it occurs, should reflect the major domains of the curricular area (e.g., strands of ELA) and have fidelity with this content and how it is typically taught in general education.

		5. The alternate expectations for achievement may include a focus on prerequisite skills or some partial attainment of the grade level, but students should still have the opportunity to meet high expectations, to demonstrate a range of depth of knowle...

		Application of the LAL Methodology to NCSC Reading Alignment Study



		Methodology

		Panelists

		Rating Rubrics

		Data Collection Process

		Inter-rater Agreement

		Participant Evaluation

		Considerations for Analysis and Interpretation of Results



		Results by Alignment Aspect and Evaluation Question

		Domain Coverage

		Content Centrality

		Performance Centrality

		Depth of Knowledge



		Summary of Results

		Recommendations for and Impact on Test Development

		References

		Appendix A: Agenda

		Appendix B: Ratings for Reading Prioritized CCCs

		Appendix C: Evidence for Change to Improve Alignment

		Methodology

		Data Collection Process

		Results



		Recommendations for and Impact on Test Development

		Introduction

		The LAL Methodology

		Application of the LAL Methodology to NCSC Writing Relationship Study



		Methodology

		Panelists

		Rating Rubrics

		Data Collection Process

		Inter-rater Agreement

		Participant Evaluation

		Considerations for Analysis and Interpretation of Results



		Findings by Alignment Aspect and Evaluation Question

		Domain Coverage

		Content Centrality

		Performance Centrality

		Depth of Knowledge



		Summary and Recommendations

		Recommendations for and Impact on Test Development

		References

		Appendix A: Agenda

		Appendix B: Ratings for Writing Prioritized Core Content Connectors

		Appendix C: Ratings for Writing Rubric-Trait Core Content Connectors








Appendix 3-B Study 2: University of Massachusetts Study of Coherence Summary Page 1     


APPENDIX 3-B: Study 2 - UMASS Study of Coherence  
To provide preliminary evidence to examine the intended connection between the 
knowledge and skills targeted for assessment and those meant to drive instruction, we 
first describe the results of the study conducted in fall 2013 by researchers from the 
University of Massachusetts – Amherst (UMASS). This work was supervised by Dr. 
Stephen Sireci and led by Louise Bahry, an advanced graduate student with expertise 
and extensive experience in assessment, evaluation, and research. This study 
examined the links between the expectations NCSC has described as end of year 
learning targets by grade and content area (Student Learning Expectations) and 
expectations for the knowledge and skills students show through the NCSC AA-AAS 
[Measurement Expectations and focused Measurement Targets (focal knowledge, skills, 
and abilities (focal KSAs)].  


To support the validity of the NCSC system as a coherent assessment system, the 
NCSC partnership collected evidence to evaluate the quality of alignment among the 
instructional and assessment contexts of the system. Researchers from UMASS and 
NCSC content and measurement experts designed the Study of Coherence to provide 
evidence in support of system coherence, with a specific focus on: 


(a) understanding the degree of coherence across the learning outcomes and 
measurement targets of the NCSC system as defined for the spring 2015 
operational administration of the NCSC AA-AAS,  


(b) identifying ‘gaps’ or areas in need of further clarification, and  
(c) connecting the results of this study to related project development such as 


development of grade-level performance level descriptors.  


The demonstration of system coherence supports teachers in creating opportunities for 
students to learn academic content that match the rigor of the college and career ready 
standards and prepare students with the most significant cognitive disabilities for the 
NCSC AA-AAS. 


This report is based on the tables and preliminary summary information provided by 
researchers at UMASS as a result of their independent review of the NCSC’s 
Graduated Understandings, learning outcomes, student learning expectations, 
measurement expectations, and measurement targets (see Appendices A and B). 


Methodology 
UMASS researchers collaborated with NCSC content and measurement experts to 
design the Study of Coherence to ensure that the instruction and assessment 
components of the system complement each other and support a unified and coherent 
system. Specifically, researchers wanted to understand the degree of coherence among 
key components (Graduated Understandings, learning outcomes, student learning 
expectations, measurement expectations, and measurement targets) of the NCSC 
assessment system and to identify gaps, redundancies, and areas in need of further 
clarification. A secondary focus was to connect the results of this study to related project 
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development such as the grade-level performance level descriptions (PLDs). To 
accomplish this, we created a process for evaluating coherence among these system 
components and UMASS researchers completed tables documenting the connections 
among the specified components (see Figure 2 for a visual of the connections 
investigated). 


Figure 1. Evaluation of Coherence among System Components 


 


Note: Arrows indicate links among system components that UMASS investigated. 


To determine the coherence of the NCSC system, UMASS researchers focused on five 
sets of research questions for mathematics and English language arts (ELA) reading 
and writing.  


Research Question Set 1: Do the learning outcomes (by grade and content area) 
represent the big ideas students are expected to demonstrate by the end of a particular 
academic grade?  


• Are the big ideas accurately represented in the Graduated Understandings?  


• Are any of the learning outcomes at a smaller grain size (more specific) than the 
Graduated Understandings?  


To answer the first set of related research questions, researchers evaluated if (a) the 
learning outcomes in a content area at a particular grade represented the big ideas 
students are expected to demonstrate by the end of an academic grade, and (b) the 
learning outcomes represented the essential skills that prepare a student to make 
progress toward the next grade. This evaluative process included a comparison of the 
Graduated Understandings with the learning outcomes to ensure that the “big ideas” 
represented in the Graduated Understandings were also in the learning outcomes, and 
that none of the learning outcomes were at a smaller grain size (i.e. more specific) than 
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the associated Graduated Understandings. Researchers used the instructional families 
in the Graduated Understanding and the learning outcome to ensure that the big ideas 
represented in the Graduated Understanding were present in the learning outcome. 
They then determined if (a) there were any big ideas across instructional families not 
addressed in the learning outcomes and (b) if there were learning outcomes that 
represented a smaller grain size than the big ideas (the Graduated Understanding).  


Research Question Set 2: Are the student learning expectations aligned with the 
learning outcomes for each grade assessed?  


• Are the learning outcomes reflected in the student learning expectation?  


• Are the student learning expectations for a grade based on the learning outcomes 
for that grade? 


To answer the second set of related research questions, researchers evaluated the 
alignment and accuracy of the student learning expectations against the end of grade 
learning outcomes to ensure the student learning expectations for a particular grade 
were based on the learning outcomes for that grade. Researchers used the learning 
outcomes to evaluate the content and focus of the student learning expectations. They 
noted any learning outcomes not adequately reflected in the student learning 
expectations. Researchers also identified information in the student learning 
expectations not based on a learning outcome for that grade. Researchers did not 
expect a 1:1 correspondence on all aspects of the learning outcomes given that the 
student learning expectations are a summary of end-of-grade learning outcomes.  


Research Question Set 3: Are the measurement targets accurate and representative of 
the learning outcomes, the measurement expectations, and the student learning 
expectations?  


• Are there any measurement expectations not addressed by one or more learning 
outcomes?  


• Are all measurement expectations addressed by at least one of the measurement 
targets?  


• Are all measurement targets aligned to one or more measurement expectations?  


• Are all measurement targets associated with student learning expectations?  
To address the third related set of research questions, researchers evaluated the 
accuracy and representativeness of the measurement targets by comparing the 
measurement expectations to the learning outcomes, the measurement targets to the 
measurement expectations, and the measurement targets to the student learning 
expectations. When comparing the measurement expectations to the learning 
outcomes, researchers noted any measurement expectation not addressed by one or 
more of the learning outcomes. When comparing the measurement targets to the 
measurement expectations, researchers noted any measurement expectation not 
addressed by the measurement target. They also noted any measurement target not 
aligned with one or more of the measurement expectations. Finally, when comparing 
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the measurement target and the student learning expectation, researchers determined 
the aspects of the measurement target that are associated with the student learning 
expectations. 


Research Question 4: Are any student learning expectations within a grade missing 
from the measurement targets for that grade?   


To address the fourth research question, researchers compared the student learning 
expectations to the measurement targets to evaluate whether or not any aspect of the 
student learning expectation at a grade was missing from the respective measurement 
target. Given the narrowed focus of the measurement targets with respect to the 
prioritized grade-level academic content described in the measurement expectations, 
researchers did not expect all aspects of the learning expectations to be represented in 
the measurement targets for the current tests.  


Research Question 5: Are there gaps or redundancies in the student learning 
expectations and in the measurement targets across adjacent grades?  


To determine the evidence for the fifth research question, researchers documented 
gaps and redundancies across grades in the student learning expectations and in the 
measurement targets. They searched for gaps and redundancies across grades in each 
content area by comparing adjacent testing grades (grades 3-4; grades 4-5; grades 5-6; 
grades 6-7; grades 7-8; and grades 8 and11) and documenting any gaps or 
redundancies across grade levels. Researchers noted gaps in student learning 
expectations and gaps in the measurement targets. They also noted redundancies 
across grades by identifying redundancies in the student learning expectations and the 
measurement targets. Researchers checked and documented the degree to which the 
expectations exhibited vertical coherence.  


NCSC collaborated with the UMASS researchers to complete an independent review 
and comparison of the components of the NCSC system identified above. UMASS 
researchers drafted and shared process documentation and tables of results, which 
NCSC researchers used to document findings in this report.  
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Appendix A. Term Definitions from the Study of Coherence 
Core Content Connectors 
To support the coordinated development of all system components, NCSC developed 
the Core Content Connectors (CCCs) to represent grade-level academic content targets 
for each grade and content area. The CCCs are not extensions of college and career 
ready standards; rather, they “pinpoint the primary content of the college and career 
ready standards and organize them in the conceptual model of the Learning 
Progressions Framework” (NCSC, 2013, p. 8). The Learning Progressions Frameworks 
(Hess, 2010; Hess, 2011) aligns curriculum resources and assessments with a 
common, research-based representation of the learning pathways and building blocks 
that support students’ acquisition of the focal knowledge, skills, and abilities (focal 
KSAs) defined in college and career ready standards. The CCCs clarify concepts in 
these standards by “deconstructing the progress indicators in the Learning Progressions 
Framework . . . into teachable and assessable segments of content” (NCSC, 2011, p. 
1). Developers designed the CCCs to frame instruction for assessing students with the 
most significant cognitive disabilities while retaining the grade level content focus of the 
college and career ready standards and ensuring students are prepared for college, 
career, and community options. 


NCSC partner states used an iterative process and worked with content experts and 
significant disabilities experts to select a subset of CCCs as priorities for assessment 
(measurement expectations). They based selection decisions on the importance of the 
content assessed, with reference to the distribution of strands in the college and career 
ready standards at the appropriate grade-level. Project partners prioritized up to 10 
CCCs per grade and content area in grades 3-8 and 11 for the operational assessment 
scheduled for spring 2015.  


The prioritized content targets contribute to a fully aligned system of content, instruction, 
and assessment that focuses on the core content, knowledge, and skills needed at each 
grade to ensure success at the next. They serve as the measurement expectations and 
link the college and career ready standards to the model of domain-specific knowledge 
acquisition that guides academic instruction for students with the most significant 
cognitive disabilities. The measurement expectations support the NCSC content claims.  


Graduated Understandings 
NCSC partners developed Graduated Understandings in mathematics and English 
language arts (ELA) to support teachers in providing opportunities for students with 
significant cognitive disabilities to learn academic content. The Graduated 
Understandings articulate the big ideas, learning targets, and related instructional 
content within and across grades and help teachers conceptualize the progression of 
knowledge and skills students need to meet the rigor of the academic expectations 
expressed through the college and career ready standards. In addition, the Graduated 
Understandings promote the use of a common language to describe how students with 
the most significant cognitive disabilities learn and interact with academic content. 
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Developers created instructional families to structure the Graduated Understandings 
and to design visual representations for teachers to understand the areas of curricular 
emphasis within and across grades. Instructional families address the main strands 
noted within the CCSS in mathematics and ELA. 


Learning Outcomes 
Based on the Graduated Understandings, NCSC partners distilled the big ideas from 
each instructional family into student learning outcomes for each content area and 
grade. The learning outcomes represent the “big ideas” and essential skills that 
students are expected to demonstrate by the end of a particular academic grade. NCSC 
partners wrote the learning outcomes to group together related indicators in a logical 
manner, help guide the development of lessons (which include key learning 
components), and tie the learning expectations to classroom instruction.  


Student Learning Expectations 
NCSC partners wrote student learning expectations as overarching descriptions of the 
learning outcomes within a content area at a particular grade. The student learning 
expectations integrate content knowledge and skills to describe student learning 
expectations by the end of each grade. Developers structured the student learning 
expectations to demonstrate the increasingly more sophisticated learning outcomes as 
students progress through the grades and provide a clear picture of end of year 
expectations for student learning. 


Developers designed the student learning expectations to: (a) connect instruction to 
assessment, (b) provide a context for ensuring assessment results are meaningful and 
actionable at the classroom level, and (c) support the paradigm shift in expectations for 
the teaching and learning of students with significant cognitive disabilities by 
emphasizing year to year expectations that establish a continuum of sophistication for a 
particular area of knowledge and skill. 


Measurement Expectations 
Measurement expectations are the prioritized content for assessment. The grade 
specific skills are intended to provide evidence to support the NCSC content claims with 
consideration of appropriate and practical content for a summative assessment, and 
congruency with the range of complexity reflected in the college and career ready 
standards. The measurement expectations are organized in groups according to 
content by the domains (mathematics) or strands (ELA) in the college and career ready 
standards. 


Measurement Targets 
Measurement targets are narrative descriptions that integrate the selected assessment 
focal knowledge, skills, and abilities (focal KSA) of the measurement expectations. The 
organization of the focal KSAs in the measurement targets enabled NCSC to 
systematically organize the kinds of observations that would provide evidence of skill 
acquisition, relevant content, context, and features of task situations that allow students 
to provide the evidence associated with the prioritized content for each grade. They 
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provide a clear picture of the assessment content that will indicate whether students 
have mastered the learning expectations. In other words, a student meeting the 
expectations outlined in these targets is well prepared for the grade-level NCSC AA-
AAS.
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Appendix B. Study of Coherence Findings 
Research Question Mathematics 


Do the learning outcomes 
represent the big ideas 
students are expected to 
demonstrate by the end of a 
particular academic grade? 


• Grade 8 big ideas were clearly addressed by the learning outcomes 
• In grades 3 and 5-7, one big idea was not clearly addressed in the learning outcomes 
• In grade 4, two big ideas were not clearly addressed in the learning outcomes 
• Only grades 3, 5, and 7 had one learning outcome flagged as a smaller grain size than the Graduating 


Understanding 


Are the student learning 
expectations aligned with 
the learning outcomes for 
each grade assessed 


• Grades 3 and 7 had two learning outcomes not clearly addressed by the student learning expectations; 
grades 5 and 6 had three; grade 4 had four; and grade 11 had seven 


Are the measurement 
targets accurate and 
representative of the 
learning outcomes, the 
measurement expectations, 
and the student learning 
expectations? 


• Grades 5 had one instance where some aspect of the measurement expectation was not directly stated 
in the learning outcome; grades 4 and 8 had two; grade 3 had three 


• In each grade, between one and three measurement expectations included specific terms and 
language not explicitly addressed by the measurement target 


• In grades 4, 6, and 7, researchers found one measurement target indirectly aligned with the 
measurement expectation; grades 8 and 11 each had two; grade 3 had four; grade 5 had zero 


• Only grades 3, 5, and 7 student learning expectations contained skills aligned with the measurement 
target but not the measurement expectation  


Are any student learning 
expectations within a grade 
missing from the 
measurement targets for 
that grade? 


• In each grade, some aspects of the student learning expectation were not explicitly addressed by the 
measurement target 


Are there gaps and 
redundancies in the student 
learning expectations and in 
the measurement targets 
across adjacent grades? 


• In grades 6-7 and 8-11, researchers did not find gaps between adjacent grade level student learning 
expectations; in grades 3-4, 4-5, and 7-8, researchers found one gap; at grades 5-6, researchers found 
two 


• Researchers found two redundancies in student learning expectations at grades 4-5, and four 
redundancies at grades 8-11; researchers found only one redundancy in measurement targets (grades 
3-4) 


• Researchers found only one gap in the measurement targets (grades 5-6) 
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Research Question Reading 


Do the learning outcomes 
represent the big ideas 
students are expected to 
demonstrate by the end of a 
particular academic grade? 


• In grade 7, two big ideas were not clearly addressed by the learning outcomes; grade 11 had three; 
grade 8 had four 


• Grades 5-6 contained five big ideas not clearly addressed by the learning outcomes; grade 4 had six; 
and grade 3 had nine 


• Grade 11 had one learning outcome flagged as a smaller grain size than the Graduated 
Understanding; grades 3, 5, 7, and 8 had two; grade 4 had three; and grade 6 had four 


Are the student learning 
expectations aligned with 
the learning outcomes for 
each grade assessed 


• Grade 6 did not have any learning outcomes not addressed by the student learning expectations; 
grades 3-5 and 7 had two; grade 8 had three; and grade 11 had six 


Are the measurement 
targets accurate and 
representative of the 
learning outcomes, the 
measurement expectations, 
and the student learning 
expectations? 


• Grades 4 and 8 each contained one instance where some aspect of the measurement expectation 
was not directly stated in the learning outcomes; grade 3 had two; grade 6 had three 


• Only grade 11 contained a measurement expectation that included language indirectly aligned with 
the language and terms used in the measurement target 


• Only the grade 11 student learning expectation contained skills found in the measurement expectation 
but not the measurement target 


Are any student learning 
expectations within a grade 
missing from the 
measurement targets for 
that grade? 


• In each grade, some aspects of the student learning expectation were not explicitly addressed by the 
measurement target 


Are there gaps and 
redundancies in the student 
learning expectations and in 
the measurement targets 
across adjacent grades? 


• In grades 5-6 and 6-7, researchers did not find any gap between adjacent grade level student learning 
expectations; in grades 4-5, researchers found one gap; in grades 3-4 and 7-8, researchers found 
two; in grades 8-11, researchers found three 


• Researchers found only one redundancy in student learning expectations at grades 3-4 and 6-7, and 
two redundancies at grades 7-8; researchers found no redundancies at other grades  


• Researchers found one gap each in the measurement targets at grades 3-4, 4-5, 5-6, and 6-7; 
researchers found two gaps at grades 8-11 and no gaps in grades 7-8 


• Researchers found only one redundancy in measurement targets at grades 6-7 and 8-11, and two 
redundancies at grades 7-8; researchers found no redundancies at other grades 
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Research Question Writing 


Do the learning outcomes 
represent the big ideas 
students are expected to 
demonstrate by the end of a 
particular academic grade? 


• Complexity of writing assessment prohibited more detail analysis but in general, the big ideas were 
reflected in the learning outcomes and the Graduated Understandings were the appropriate grain size 


Are the student learning 
expectations aligned with 
the learning outcomes for 
each grade assessed 


• Only one or two learning outcomes were not addressed in the student learning expectations at the 
lower grades, both of which related to keyboarding skills  


Are the measurement 
targets accurate and 
representative of the 
learning outcomes, the 
measurement expectations, 
and the student learning 
expectations? 


• One measurement expectation each in grades 3 and 4 was not addressed by a learning outcome; 
measurement expectations at all other grades were addressed 


• Only one measurement expectation was not addressed by the measurement target (grade 3) 
• At grade 8, researchers did not find any measurement target not directly aligned with the measurement 


expectation; at grade 11, there was one; at grades 4-6 there were two; at grades 3 and 7 there were 
three 


• Only at grade 3 were the student learning expectations aligned with the measurement target but not 
the measurement expectation 


Are any student learning 
expectations within a grade 
missing from the 
measurement targets for 
that grade? 


• In each grade, some aspects of the student learning expectation were not explicitly addressed by the 
measurement target 


Are there gaps and 
redundancies in the student 
learning expectations and in 
the measurement targets 
across adjacent grades? 


• In grades 7-8, researchers found one gap between adjacent grade level student learning expectations; 
grades 3-4, 4-5, 5-6, and 6-7 had two; grades 8-11 had three 


• In grades 4-5 researchers did not find a redundancy in student learning expectations; in grades 7-8, 
researchers found one; at grades 3-4, 5-6, 6-7, and 8-11 researchers found two 


• Researchers found only two gaps in measurement targets – one each at grades 4-5 and 5-6 
• At grades 3-4, 5-6, 6-7, and 7-8, researchers found only one redundancy in measurement targets; at 


grades 4-5 and 8-11, researchers found two 
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The National Center and State Collaborative (NCSC) is applying the lessons learned 
from the past decade of research on alternate assessments based on alternate 
achievement standards (AA-AAS) to develop a multi-state comprehensive assessment 
system for students with the most significant cognitive disabilities.  


NCSC is a collaborative of 24 states and five organizations. The NCSC states 
participating in the Spring 2015 NCSC operational assessment are: Arizona, Arkansas, 
Connecticut, District of Columbia, Idaho, Indiana, Pacific Assessment Consortium 
(PAC-6)2, Maine, Montana, New Mexico, Rhode Island, South Carolina, South Dakota, 
and US Virgin Islands. As of Spring 2015, additional states are members of the NCSC 
Consortium, representing varying levels of participation. They are: California, Delaware, 
Florida, Louisiana, Maryland, New York, Oregon, Pennsylvania, Tennessee, and 
Wyoming. 


The five NCSC partner organizations include: National Center on Educational 
Outcomes (NCEO) at the University of Minnesota, National Center for the Improvement 
of Educational Assessment (Center for Assessment), University of North Carolina at 
Charlotte, University of Kentucky, and edCount, LLC.  


 


 
 
 
The University of Minnesota is committed to the policy that all persons shall have equal 
access to its programs, facilities, and employment without regard to race, color, creed, 
religion, national origin, sex, age, marital status, disability, public assistance status, 
veteran status, or sexual orientation. 
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Executive Summary 
To serve students with the most significant cognitive disabilities, the National Center 
and State Collaborative (NCSC) is designing an alternate assessment based on 
alternate achievement standards (AA-AAS) as part of a system that includes curriculum, 
instruction, and professional development resources, all aligned to college and career-
ready standards. NCSC is committed to developing an assessment that allows all 
students to demonstrate what they know and can do in mathematics, reading, and 
writing and that aligns to the identified content standards.3 


As part of the assessment development process, NCSC conducted an alignment study 
in 2015. The purpose of the alignment study was to examine the relationship between 
the spring 2015 operational assessment items and academic grade-level content 
targets prioritized for the NCSC AA-AAS. NCSC will use results from this study to 
provide content validity evidence for the NCSC summative assessment. This report 
summarizes the results from the alignment study for English language arts (ELA) and 
mathematics. 


The National Alternate Assessment Center (NAAC) developed the Links for Academic 
Learning (LAL; Flowers, Wakeman, Browder, & Karvonen, 2007), which established the 
criteria used in this alignment study. The criteria are: 


1. The content is academic; 
2. The focus of achievement maintains fidelity with the content of the original grade-


level standards (content centrality) and when possible, the specified performance 
(performance centrality); and 


3. The depth of knowledge (DOK) differs from academic grade-level content targets, as 
described in the academic grade-level content targets, but maintains high 
expectations for students with the most significant cognitive disabilities.  


4. There is some differentiation in achievement across grade levels or grade bands; 
and 


5. The potential barriers to demonstrating what students know and can do are 
minimized in the assessment. 


Researchers framed this executive summary with the following question: To what extent 
do operational items align with the academic grade-level content targets in terms of 
content centrality, performance centrality, and depth of knowledge? 


Overview of the Operational Items 


                                            
3 For a full copy of the report, please contact the Arizona Department of Education Director of Alternate 
Assessment, Audra Ahumada, at Audra.Ahumada@azed.gov. 
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NCSC created four forms (or versions) of the mathematics operational test and four 
forms of the ELA operational test at each grade level. At all grade levels, the 
mathematics tests contained 40 items; the number of items on each ELA test depended 
on the number of items that accompanied each passage, so ELA test lengths varied. 
Each mathematics and ELA item corresponded to an academic grade-level content 
target. NCSC item developers created items at four levels of complexity to provide 
students multiple points of entry to show what they know and can do relative to each 
content target. Items at complexity levels 2–4 directly related to grade-level academic 
content, known in the NCSC system as the focal knowledge, skills, and abilities (focal 
KSAs) for item development. Items at complexity level 1 allowed students who were just 
beginning to interact with the academic content to show what they know with simplified 
content, known in the NCSC system as Essential Understandings. Both the 
mathematics and ELA tests contained items that corresponded to all four levels of 
complexity. 


Methodology 
Panelists 
Researchers recruited curriculum and special education experts and distributed these 
experts among eight panels. Each content area, mathematics and ELA, had four panels 
corresponding to four grade spans: grades 3-4, grades 5-6, grades 7-8, and grade 11. 
Researchers recruited panelists based on the following criteria:  


• Certified teacher; active faculty member; or consultant with expertise in significant 
cognitive disabilities, the assigned content area, or both, for the grade range of the 
panel to which she or he is assigned; 


• No previous or current involvement in developing the items, academic grade-level 
content targets, focal KSAs, or Essential Understandings. 


Using professional networks and contacts in the field, NCSC researchers recruited four 
panelists for each of the mathematics and ELA panels except the ELA panels for grades 
5–6 and grades 7–8, both of which had only three panelists (N=30). The panelists had 
an average of 18 years of experience as professional educators (median = 14). Within 
their area of expertise, panelists had 15.9 years of experience (median = 13). The 
majority of panelists were female (n=22), Caucasian (n=21), and held a master’s degree 
(n=14). 


Rating Rubrics 
As the first step in the process of evaluating the alignment of assessment items to both 
the academic grade-level content targets and the focal KSAs or Essential 
Understandings, panelists evaluated the academic content of the assessment items. 
Panelists used the national standards as defined by the National Council of Teachers of 
English (NCTE) and National Council of Teachers of Mathematics (NCTM) to rate the 
academic content of the items (see Exhibit 1). 
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Exhibit 1. National Standards in ELA and Mathematics 


National Council of Teachers of 
English 


National Council of Teachers of 
Mathematics 


Reading (E1) Numbers and operations (M1) 


Writing (E2)  Algebra (M2) 


Speaking (E3) Geometry (M3) 


Listening (E4) Measurement (M4) 


Viewing or visually representing (E5) Data analysis and probability (M5) 


Research (E6)  
 
Panelists also rated 


• the degree of content centrality between the academic grade-level content target 
and the corresponding focal KSA, 


• the degree of content centrality between the academic grade-level content target 
and the corresponding Essential Understanding, and 


• the degree of content centrality between the operational item and the academic 
grade-level content target and the corresponding focal KSA or Essential 
Understanding (see Exhibit 2). 


Content centrality is a measure of the degree of fidelity between the content of the 
operational assessment items and the content of the academic grade-level content 
targets, or the degree of fidelity between the content of the operational assessment 
items and either the focal KSAs or Essential Understandings. Panelists rated each pair 
as having no link, a far link, or a near link. For any rating of no link, researchers asked 
panelists to provide a rationale.  


Exhibit 2. Content Centrality Rubric 


Rating Description 


0 No link The item measures NONE of the content of the academic grade-
level content target. 


1 Far link The item PARTIALLY MATCHES the performance of the 
academic grade-level content target. 


2 Near link The same content is present in the item and the grade-level 
content target. 
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As panelists rated content centrality, they also rated  


• the degree of performance centrality between the academic grade-level content 
target and the corresponding focal KSA, 


• the degree of performance centrality between the academic grade-level content 
target and the corresponding Essential Understanding,  


• the degree of performance centrality between the items and both the academic 
grade-level content targets and the corresponding focal KSA or Essential 
Understanding.  


Performance centrality represents the degree to which the operational assessment item 
and the corresponding academic grade-level content target contain the same 
performance expectation. Panelists rated each pair as having none, some, or all for the 
performance centrality evaluated (see Exhibit 3). For any rating of none, researchers 
asked panelists to provide a rationale. 


Exhibit 3. Performance Centrality Rubric 


Rating Description 


0 None None of the performance expectations found in the item are 
evident in the academic content standards. 


1 Some Some of the performance expectations found in the item are 
evident in the academic content standards. 


2 All The performance expectations found in the items are the same as 
the expectations in the academic content standards. 


Panelists also provided depth of knowledge (DOK) ratings for the academic grade-level 
content targets, the focal KSAs, Essential Understandings, and the items. DOK 
examines the consistency between the cognitive demands of the operational 
assessment items and the cognitive demands of the academic grade-level content 
targets, focal KSAs, or Essential Understandings (Webb, 1997). Rated on a 5-point 
scale, DOK4 provided a measure of the complexity of performance required to show the 
skill listed in the standard or item. DOK ratings are guided by a list of verbs (e.g., 
identify, state) that reflect the response required of the student. Panelists considered the 
verb in conjunction with the content when determining DOK (see Exhibit 4). 


  


                                            
4 There are many scales for determining DOK levels. The one provided in this manual is just one of many rating 
scales available and is based on Bloom’s taxonomy. 
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Exhibit 4. DOK Rubric 


DOK Level Description 


1 Attention Touch, look, vocalize, respond, attend 


2 Recall/Memorize 
Recall or recognition of a fact, information, concept, or 
procedure (identify, recall, recognize, memorize, use, 
classify, measure) 


3 Performance 


Use of information, conceptual knowledge, following or 
selecting appropriate procedures, two or more steps with 
decision points along the way, routine problems, 
organizing/displaying data (perform, demonstrate, follow, 
count, locate, read) 


4 Comprehension 


Requires reasoning, developing a plan or sequence of steps 
to approach problem; requires some decision making and 
justification; abstract and complex; often more than one 
possible answer (explain, conclude, restate, review, describe 
(concepts), paraphrase, infer, summarize, illustrate) 


5 Application 


An investigation or application to real world; requires time to 
research, think, and process multiple conditions of the 
problem or task; non-routine manipulations, across 
disciplines/content areas/multiple sources (compute, 
organize, collect, apply, classify, construct, solve, use, order, 
develop, generate, interact with text, implement) 


 
Finally, panelists examined the vertical relationship of the items across grades by 
examining differentiation in a particular grade band (e.g., grades 3–4). They used a 
Differentiation Form to provide holistic judgments on the items, applying Webb’s (2005) 
definitions of change across ELA and mathematics (see Exhibit 5 for definitions). 
Panelists rated the degree of change using the following rating system: (a) 0%: not 
evident; (b) 25%: limited evidence of change; (c) 50%: partial evidence of change; and 
(d) 75%: clear evidence of change. Panelists also provided examples of evidence for 
each of their ratings. 
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Exhibit 5. Vertical Relationships 


Vertical Relationship Description 


Broader Standards or items at a higher grade reflect a broader 
application of target skill or knowledge. 


Deeper Standards or items at a high grade reflect a deeper 
mastery of the target skill or knowledge. 


Prerequisite 
Standards or items at a lower grade reflect a different 
prerequisite skill for mastery of the higher-grade 
standard. 


New 
The higher grade has a new skill or knowledge 
unrelated to skills or knowledge covered at prior 
grades. 


Identical Standards or items at a higher grade appear identical 
to one of the lower-grade standards. 


 


Panelists with expertise in special education provided additional feedback about 
whether the assessment items and materials provided a wide range of communication 
modes, accommodations, or modifications that would allow students access to the 
assessment. Four ELA special education experts and three mathematics special 
education experts (n=7), completed the Minimizing Barriers Form to evaluate 
accessibility for students characterized as follows: 


• visual impairment/legally blind;  


• hearing impaired;  


• deaf/blind; or currently use one of the following nonverbal communication 
modes– respond using printed words;  


• nonverbal – respond using pictures;  


• nonverbal – respond using manual signs;  


• nonverbal – respond using eye-gaze;  


• verbal but does not use hands; or  


• communicates with objects or by indicating “yes” or “no.” 
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Operational Item Alignment Results by Criteria 
Criterion 1: The content is academic. 
Researchers asked panelists to identify the national standards to which the items 
aligned. If panelists indicated an item did not align to a national standard, then panelists 
indicated if the content of the item was foundational. Both ELA and mathematics 
panelists indicated that 100% of the items aligned to a national standard, thus 
establishing that the items were academic 


Criterion 2: The focus of achievement maintains fidelity with the 
content of the original grade-level standards (content centrality) and 
when possible, the specified performance (performance centrality).  
Researchers examined panelists’ rating of the content centrality of the operational 
assessment items in relation to the academic grade-level content targets (see Exhibit 
5). Across all grades, panelists rated over 94% of the items in both content areas as 
aligned to the academic grade-level content target. Of those items that panelists rated 
as having no connection to the academic grade-level content targets, most were at 
complexity level 1 and were aligned to Essential Understandings. 


Exhibit 5. Content Centrality of Items in Relation to Academic Grade-Level 
Content Targets 


 Items No Link Far Link Near Link Linked 
to Target 


Content N n % n % n % % 
ELA 597 10 1.7 301 50.4 286 47.9 98.3 
Math 699 40 5.7 263 37.6 396 56.7 94.3 
 
Exhibit 6 displays the panelists’ performance centrality ratings by content area. Nearly 
90% or more of all items demonstrated some or all of the performance expectations 
found in the academic grade-level content targets. Because NCSC designed items at 
complexity level 1 using the Essential Understandings, NCSC intended the performance 
centrality of those items to be lower than that of items designed using the focal KSAs. 
Thus, NCSC expected that for all items, overall performance centrality would be lower 
than overall content centrality. 
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Exhibit 6. Performance Centrality of Items in Relation to Academic Grade-Level 
Content Targets 


 Items None Some All Linked 
to Target 


Content N n % n % n % % 
ELA 597 42 7.0 293 49.1 262 43.9 93.0 
Math 699 75 10.7 178 25.5 446 63.8 89.3 


Overall, NCSC ELA and mathematics operational items met the recommended 
alignment standard: They were 90% aligned to content standards. As expected with 
alternate assessment items, the performance centrality was lower than content 
centrality; however, most of the items maintained the performance expectations found in 
the academic grade-level content targets.  


Criterion 3: The depth of knowledge (DOK) differs from grade-level 
standards, but maintains high expectations for students with the most 
significant cognitive disabilities. 
In examining DOK, researchers first calculated the frequency of item DOK ratings for 
the items by content area (see Figure 1). DOK results for the ELA and math items 
indicated that panelists primarily rated items at the memorize and performance levels. 
Panelists did not rate items at the lower (attention) or upper (application) levels, and 
rated very few at the comprehension level.  


Figure 1. Percent of DOK Ratings by Content Area 


 


Researchers also compared the item DOK ratings to the academic grade-level content 
target DOK ratings to investigate if panelists rated items at, above, or below the DOK 
level of the corresponding target. Researchers found that more than half of the items 
were rated as at or above the DOK level of the content target (see Exhibit 7).  
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Exhibit 7. Comparison of the DOK Ratings of Items and the DOK Ratings of 
Academic Grade-Level Content Targets 
 Items Above At Below At/Above 
Content N n % n % n % % 
ELA 597 20 3.4 291 48.7 286 47.9 52.1 
Math 699 73 10.4 333 47.6 293 41.9 58.0 
 
Alignment of Focal KSAs, Essential Understandings, and Academic 
Grade-Level Content Targets 
In addition to examining the alignment of the operational items with the academic grade-
level targets and either the focal KSAs or Essential Understandings, panelists rated the 
alignment among the focal KSAs, Essential Understandings, and the academic grade-
level content targets. Across grades and content areas, the focal KSAs had a strong link 
to the academic grade-level content targets. Panelists rated all of the focal KSAs as 
having a far or near link to the academic grade-level content targets, and panelists rated 
all of the focal KSAs as possessing some or all of the performance expectations found 
in the academic grade-level content targets. Researchers also found that the DOK 
levels for the focal KSAs and the academic grade-level content targets were nearly 
identical. 


Across grades and content areas, panelists rated almost all Essential Understandings 
as having a far or near link to the academic grade-level content targets (95%) and 
having at least some of the performance expectations found in the academic grade-
level content targets (95%). As expected, the DOK levels of most of the Essential 
Understandings (71%) were below the DOK levels of the academic grade-level content 
targets.  


Criterion 4: There is some differentiation in achievement across grade 
levels or grade bands. 
Across ELA grades 3–11, panelists indicated that the items changed to some degree in 
terms of all five definitions (broader, deeper, prerequisite, new, and identical), and they 
provided examples. Panelists at all grades who provided ratings reported at least limited 
or partial evidence of change in the broader, deeper, prerequisite, and identical 
relationships.  


Across mathematics grades 3–11, panelists indicated that the items provided limited or 
partial evidence of change by all five definitions (broader, deeper, prerequisite, new, 
identical), and they provided examples. Panelists in the grades 3–4 panel indicated that 
the items did not measure broader skills. Panelists in grades 8 and 11 panels indicated 
that no skills at grade 11 were identical to skills at grade 8—the skill discrepancy is 
reasonable given the gap between the two grades. 


Criterion 5: The potential barriers to demonstrating what students 
know and can do are minimized in the assessment. 
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Special education experts indicated whether students who were blind, deaf, deaf-blind, 
or who used a nonverbal mode of communication could demonstrate their knowledge 
on the assessment (a) as designed, with flexibility built into the tasks/items; (b) with 
accommodations; (c) with modifications; or (d) not at all. Panelists provided their 
response to all four possibilities by indicating that yes, a student with particular 
characteristics could demonstrate knowledge on the assessment, or no, a student with 
particular characteristics could not demonstrate knowledge on the assessment. Across 
grades and content areas, all special education experts responded that students could 
do the alternate assessment as designed with flexibility built into tasks and with 
accommodations. No special education experts indicated that students would need 
modifications. 


Overall Analysis of Alignment 
NCSC designed the operational assessment items to evaluate the knowledge and skills 
of a wide variety of students with the most significant cognitive disabilities. All items 
referenced grade-level content, and panelists rated over 90% of the items as having a 
far (partial) or near (full or complete) link to the content targets. A majority of the items 
(93% in ELA and 89% in math) maintained the performance expectations found in the 
academic grade-level content targets. Most of the items’ DOK ratings were in the middle 
of the DOK distribution, with no items’ ratings in the lower DOK levels. When 
researchers compared the DOKs of the items to the DOK levels of the academic grade-
level content targets, over half of the items’ DOK levels were rated at or above the level 
found in the academic grade-level content targets. The focal KSAs and Essential 
Understandings had a strong link, both in content and performance, to the academic 
grade-level content targets. The DOK levels for the focal KSAs were almost identical to 
those of the academic grade-level content targets, and the DOK levels for the Essential 
Understandings were below those found in the academic grade-level content targets. 
Overall, there was strong coherence among the operational items and the content 
targets for both ELA and mathematics, and there was strong vertical coherence in skills 
assessed by the items across the grade levels. 


The study provided evidence that the assessment items allowed students in subgroups 
using various communication modes and with specific characteristics. Panelists 
indicated that the assessment items were suitable for students who used various 
communication modes, and panelists indicated that no modifications were necessary to 
enable student access to the assessment items. 


Limitations 
Researchers conducted the study using ELA and mathematics content experts and 
special education experts in the field. Researchers intended to recruit at least one 
special education expert per grade span, but due to availability issues, could recruit only 
seven special education experts; the mathematics grade 3–4 group and the 
mathematics grade 11 group did not have a special education expert. Though 
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stakeholders may want to consider the impact that a smaller sample of special 
education experts had on results, researchers noted that the impact was minimal.
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Alignment of English Language Arts 
and Mathematics Operational Items to 
Academic Grade-Level Content Targets 


Introduction 
To serve students with the most significant cognitive disabilities, the National Center 
and State Collaborative (NCSC) is designing an alternate assessment based on 
alternate achievement standards (AA-AAS) as part of a system that includes curriculum, 
instruction, and professional development resources, all aligned to college and career-
ready standards. NCSC is committed to developing an assessment that allows all 
students to demonstrate what they know and can do in mathematics, reading, and 
writing and that aligns to the content standards. 


As part of the assessment development process, in early 2015 NCSC conducted a 
study of the alignment of operational assessment items with academic grade-level 
content targets. The purpose of the alignment study was to examine the relationship 
between the operational assessment items and academic grade-level content targets. 
NCSC will use results from this study to provide content validity evidence for the NCSC 
summative assessment. This report summarizes the results from the alignment study 
for English language arts (ELA) and mathematics. 


The LAL Methodology 
Flowers, Wakeman, Browder, and Karvonen (2007) developed the LAL alignment 
methodology to support the process of evaluating the alignment between alternate 
assessments based on alternate achievement standards (AA-AAS) and the academic 
content standards those assessments are meant to address. In developing the LAL 
method, Flowers et al. (2007) first considered the policy and practice requirements for 
evaluating alignment quality for AA-AAS. According to Title I—Improving the Academic 
Achievement of the Disadvantaged: Final Rule (2003), these assessments must:  


• Be aligned with the content standards, 


• Promote access to the general curriculum, and 


• Reflect the highest achievement standards possible. 


With these requirements in mind, Flowers et al. (2007) analyzed the alignment methods 
most often used in evaluations involving general assessments. Although there were 
many common themes among these methods, none provided a comprehensive set of 
criteria that would allow evaluators to address all three of the requirements noted above 
for AA-AAS systems. Thus, Flowers and her colleagues developed the LAL method 
specifically for use with AA-AAS. 







2 
 


The basic premises of the LAL method include the following expectations for AA-AAS 
(adapted from Flowers et al., 2007): 


1. The assessments must be linked to grade-level content standards; 
2. The target for achievement must be academic content (e.g., reading and 


mathematics) that corresponds to the student’s assigned grade based on 
chronological age; 


3. Functional activities and materials may be used to promote understanding, but the 
target skills for student achievement are academically focused; 


4. Prioritization of the content, if it occurs, should reflect the major domains of the 
curricular area (e.g., strands of math) and have fidelity with this content and how it is 
typically taught in general education; 


5. The alternate expectations for achievement may include a focus on prerequisite 
skills or some partial attainment of the grade level, but students should still have the 
opportunity to meet high expectations, to demonstrate a range of depth of 
knowledge, to achieve within their symbolic level, and to show growth across grade 
levels or grade bands. 


Thus, researchers used the following criteria from the LAL model to examine the 
alignment between the assessment items and the academic grade-level content targets: 


1. The content is academic; 
2. The focus of achievement maintains fidelity with the content of the original grade-


level standards (content centrality) and when possible, the specified performance 
(performance centrality); and 


3. The depth of knowledge (DOK) differs from grade-level content targets, as described 
in the academic grade-level content targets, but maintains high expectation for 
students with significant cognitive disabilities.  


4. There is some differentiation in achievement across grade levels or grade bands; 
and 


5. The potential barriers to demonstrating what students know and can do are 
minimized in the assessment. 


Application of the LAL Methodology to NCSC Operational Item 
Alignment Study 
Researchers translated the LAL premises into three aspects of alignment considered in 
the present study (see Exhibit 1). The following question guides this report: To what 
extent do operational items align with the academic grade-level content targets in terms 
of content centrality, performance centrality, and depth of knowledge?  
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Exhibit 1. Alignment Aspects Addressed in the Operational Item Alignment Study 


Aspect Evaluation questions 


1. Content centrality 
To what extent does the focus of achievement in the 
operational item maintain fidelity with the content of the 
associated academic grade-level content target?  


2. Performance 
centrality 


To what extent does the focus of achievement in the 
operational item maintain fidelity with the specified 
performance of the associated academic grade-level content 
target?  


3. Depth of knowledge 
(DOK) 


Do the DOK levels in the item reflect fidelity with the DOK 
levels in the associated academic grade level content 
targets?  


Overview of the Operational Items 
NCSC created four versions of the mathematics operational test and four versions of 
the ELA operational test at each grade level. At all grade levels, the mathematics tests 
contained 40 items; the number of items on each ELA test depended on the number of 
items that accompanied each passage, so ELA test lengths varied. Each mathematics 
and ELA item corresponded to an academic grade-level content target. NCSC item 
developers created items at four levels of complexity to provide students multiple points 
of entry to show what they know and can do relative to each content target. Items at 
complexity levels 2–4 directly related to grade-level academic content, known in the 
NCSC system as the focal knowledge, skills, and abilities (focal KSAs). Items at 
complexity level 1 allowed students who were just beginning to interact with the 
academic content to show what they know with simplified content, known in the NCSC 
system as Essential Understandings. Both the mathematics and ELA tests contained 
items that corresponded to all four complexity levels. 


Methodology 
Panelists 
Researchers recruited curriculum and special education experts and distributed these 
experts among eight panels. Each content area, mathematics and ELA, had four panels 
corresponding to four grade spans: grades 3-4, grades 5-6, grades 7-8, and grade 
11.Researchers recruited panelists based on the following criteria:  


• Must be a certified teacher or an active faculty member or consultant with expertise 
in significant cognitive disabilities, the assigned content area, or both, for the grade 
range of the panel to which she or he is assigned; 


• Must have had no previous and have no current involvement in developing the 
items, academic grade-level content targets, focal KSAs, or Essential 
Understandings. 
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Using professional networks and contacts in the field, NCSC researchers recruited four 
panelists for each of the mathematics and ELA panels except the ELA panels for grades 
5–6 and 7–8, both of which had only three panelists (N=30).  


Prior to beginning their ratings, the 30 panelists in the study completed the Panelist 
Background Questionnaire (see Appendix A: Alignment Panelist Background 
Questionnaire), which asked panelists a variety of questions about their years of 
experience, expertise, and demographics. The average number of years of experience 
panelists had in being a professional educator was 18.0, and the median was 14.0. 
Panelists also indicated how many years of experience they had in their area of 
expertise: The average number of years was 15.9, and the median number of years 
was 13.0 (see Exhibit 2 for other demographic characteristics). The majority of panelists 
were female (n=22), Caucasian (n=21), and held a master’s degree (n=14).  


Exhibit 2. Demographic Characteristics of Expert Panelists 


Demographic Variables Number of 
Panelists 


Gender Female 22 
Male 8 


Ethnicity 


Caucasian 23 
African American 4 
Other 2 
Missing  1 


Degree 
Bachelor’s degree 6 
Master’s degree 14 
Doctorate 10 


Panelists also provided information about their experience with professional 
development activities related to the alignment study work (see Exhibit 3). Panelists 
responded with a “yes” or “no” to one of three statements about their professional 
experience: “I conducted professional development for teachers in their respective 
content area,” “I have taken a leadership role in curriculum planning in their school or 
district,” and “I taught future teachers in a higher education setting.” Of the 30 panelists, 
the majority had conducted professional development for teachers in their respective 
content areas (n=23), and the majority served at the time or had previously served in a 
leadership role in curriculum planning for their school or district (n=22). Fewer than half 
of the panelists had taught future teachers in a higher education setting (n=13). 
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Exhibit 3. Experience with Professional Development Activities 


Rating Rubrics 
Panelists reviewed and provided ratings of the operational assessment items, the 
academic grade-level content targets, the focal KSAs, and the Essential 
Understandings. They provided the following ratings:  


1. DOK for each of the prioritized academic grade-level content targets; 
2. DOK for each of the focal KSAs and Essential Understandings associated with the 


prioritized academic grade-level content targets; 
3. Content centrality or alignment between each prioritized academic grade-level 


content target and the corresponding focal KSA and Essential Understanding; 
4. Performance centrality or alignment between each prioritized academic grade-level 


content target and the corresponding focal KSA and Essential Understanding;  
5. Rating of national standard and whether each item was academic; 
6. DOK for each operational assessment item; 
7. Content centrality or alignment between each operational assessment item and the 


corresponding academic grade-level content target and focal KSA or Essential 
Understanding; and  


8. Performance centrality or alignment between each operational assessment item and 
the corresponding academic grade-level content target and the focal KSA or 
Essential Understanding. 


As the first step in the process of evaluating the alignment of assessment items to both 
the academic grade-level content targets and focal KSA or Essential Understandings, 
panelists had to evaluate the academic content of the items. Panelists used the national 
standards as defined by the National Council of Teachers of English (NCTE) and 
National Council of Teachers of Mathematics (NCTM) to rate the academic content of 
the assessment items (see Exhibit 4).  


Questionnaire Statement Yes No 


 
n n 


Please check all of the following statements that apply to you: I 
conduct/have conducted professional development for teachers 
in my content area. 


23 7 


Please check all of the following statements that apply to you: I 
have/had a leadership role in curriculum planning in my school 
or district.  


22 8 


Please check all of the following statements that apply to you: I 
have taught future teachers in a higher education setting. 13 17 
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Exhibit 4. Categories of National Standards in ELA and Mathematics 


National Council of Teachers of 
English 


National Council of Teachers of 
Mathematics 


Reading (E1) Numbers and operations (M1) 


Writing (E2)  Algebra (M2) 


Speaking (E3) Geometry (M3) 


Listening (E4) Measurement (M4) 


Viewing or visually representing (E5) Data analysis and probability (M5) 


Research (E6)  
 
Content centrality is a measure of the degree of fidelity between the content of the 
operational assessment items and the content of the academic grade-level content 
targets and the focal KSAs or Essential Understandings. An operational assessment 
item requiring students to “identify and define a word in a sentence” and an academic 
grade-level content target requiring students to “identify and define grade-level 
concepts” would not have the same content (“parts of speech” vs. “punctuation marks”), 
although they do have the same performance (“identify and define”).  


A content centrality rubric was applied in this study (see Exhibit 5). Panelists rated:  


• the degree of content centrality between the academic grade-level content target 
and the corresponding focal KSA;  


• the degree of content centrality between the academic grade-level content target 
and the corresponding Essential Understanding; and  


• the degree of content centrality between the operational item and the academic 
grade-level content target and the corresponding focal KSA or Essential 
Understanding.  


Panelists rated each pair as having no link, a far link, or a near link. For any rating of no 
link, researchers asked panelists to provide a rationale.  
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Exhibit 5. Content Centrality Rubric 


Rating Description 


0 No link The item measures NONE of the content of the academic grade-
level content target. 


1 Far link The item PARTIALLY MATCHES the performance of the 
academic grade-level content target. 


2 Near link The same content is present in the item and the grade-level 
content target.  


 
Performance centrality represents the degree to which the operational assessment item 
and the corresponding academic grade-level content target contain the same 
performance expectation. For example, an item requiring students to “identify and 
define a word in a sentence” and an academic grade-level content target requiring 
students to “identify and define grade-level concepts” would have the same 
performance expectation (“identify and define”), although the content is different. The 
panelists rated:  


• the degree of performance centrality between the academic grade-level content 
target and the corresponding focal KSA;  


• the degree of performance centrality between the academic grade-level content 
target and the corresponding Essential Understanding; and  


• the degree of performance centrality between the items and the academic grade-
level content targets and the corresponding focal KSAs or Essential 
Understandings.  


Panelists rated each pair as having none, some, or all of the performance centrality (see 
Exhibit 6). For any rating of none, researchers asked panelists to provide a rationale. 


Exhibit 6. Performance Centrality Rubric 


Rating Description 


0 None None of the performance expectations found in the item are 
evident in the academic content standards. 


1 Some Some of the performance expectations found in the item are 
evident in the academic content standards. 


2 All The performance expectations found in the items are the same as 
the expectations in the academic content standards. 


 
Depth of knowledge (DOK) examines the consistency between the cognitive demands 
of the operational assessment items and the cognitive demands of the academic grade-
level content targets, focal KSAs, or Essential Understandings (Webb, 1997). 
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Completely aligned standards and assessments require an assessment system 
designed to measure in some way the full range of cognitive complexity within each 
specified content standard. Rated on a 5-point scale, DOK5 provided a measure of 
performance complexity required to perform the skill listed in the standard or item. DOK 
ratings are guided by a list of verbs (e.g., identify, state) that identify the response that 
would be required of the student. Panelists considered the verb in conjunction with the 
content when determining DOK (see Exhibit 7). 


Exhibit 7. DOK Rubric 


DOK Level Description 


1 Attention Touch, look, vocalize, respond, attend 


2 Recall/Memorize 
Recall or recognition of a fact, information, concept, or 
procedure (identify, recall, recognize, memorize, use, 
classify, measure) 


3 Performance 


Use of information, conceptual knowledge, following or 
selecting appropriate procedures, two or more steps with 
decision points along the way, routine problems, 
organizing/displaying data (perform, demonstrate, follow, 
count, locate, read) 


4 Comprehension 


Requires reasoning, developing a plan or sequence of 
steps to approach problem; requires some decision 
making and justification; abstract and complex; often 
more than one possible answer (explain, conclude, 
restate, review, describe (concepts), paraphrase, infer, 
summarize, illustrate) 


5 Application 


An investigation or application to real world; requires time 
to research, think, and process multiple conditions of the 
problem or task; non-routine manipulations, across 
disciplines/content areas/multiple sources (compute, 
organize, collect, apply, classify, construct, solve, use, 
order, develop, generate, interact with text, implement) 


 
Upon completion of the centrality and DOK ratings, each group examined the vertical 
relationship of the items across grades by examining differentiation in a particular grade 
band (e.g., grades 3–4).. Differentiation refers to whether the items reflect changing 
expectations across grades and whether they are age appropriate. For example, 
achievement of the academic skills in ELA in grade 4 might reflect achievement of new 
skills not present in ELA in grade 3. The vertical relationship of skills should show that 
each grade builds upon the next, ultimately toward the exit expectations. Panelists used 


                                            
5 There are many scales for determining DOK levels. The one provided in this manual is just one of many rating 
scales available and is based on Bloom’s taxonomy. 
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Webb’s (2005) definition of five vertical relationships (see Exhibit 8) to capture item 
differentiation across grade levels (see Appendix B: Differentiation Form).  


Exhibit 8. Vertical Relationships 


Vertical Relationship Description 


Broader Standards or items at a higher grade reflect broader 
application of target skill or knowledge 


Deeper Standards or items at a higher grade reflect deeper 
mastery of the target skill or knowledge 


Prerequisite 
Standards or items at a lower grade reflect a different 
prerequisite skill for mastery of the higher grade 
standard 


New 
The higher grade has a new skill or knowledge 
unrelated to skills or knowledge covered at prior 
grades 


Identical Standards or items at a higher grade appear identical 
to one of the lower-grade standards 


 
Researchers asked special education experts within each group to identify barriers 
students with various characteristics might face in accessing the items and 
demonstrating what they know and can do. LAL methodology examines whether items 
are difficult for construct-irrelevant reasons specific to disabilities. Examining items for 
barriers is a method of determining whether an item excludes students with some 
disabilities from accurately showing what they know and can do. Special education 
panelists completed the Minimizing Barriers Form (refer to Appendix C: Minimizing 
Barriers Form) and identified barriers for a range of students with physical, sensory, and 
communication characteristics. 


Data Collection Process 
The panelists gathered to participate in the alignment study from July 14 to July 16, 
2015 in Arlington, VA (see Appendix D: Item Alignment Study Agenda). On the morning 
of the first day, all panelists received a detailed training on the purpose of the study, the 
rubrics, and the rating process.  


After the training, the panelists separated into their panels to begin the rating process. 
Each panel included a researcher who acted as a facilitator and answered questions 
about the application of the rubrics for DOK, content centrality, and performance 
centrality. This study employed a consensus model in which individual panelists first 
made independent ratings and then discussed their ratings in groups to reach 
agreement. Researchers captured both individual and consensus ratings. The 
facilitators observed the group discussions, recorded the consensus ratings, and took 
notes describing the panel’s decision-making process and the rationale for their ratings. 
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Panelists rated content centrality, performance centrality, and DOK for the items, 
academic grade-level targets, focal KSAs, and Essential Understandings first as 
individuals and then as a group to achieve consensus. Table leaders documented 
consensus ratings, and panelists turned in their individual ratings to table leaders.  


Once panelists finished the content centrality, performance centrality, and DOK ratings, 
groups completed the Differentiation Form together and the table leader captured the 
group’s consensus. Finally, all special education experts individually completed the 
Minimizing Barriers Form. 


Inter-rater Agreement 
During the study, the facilitators for each panel monitored the independent and group 
ratings and retrained panelists or helped panelists understand the rating rubrics, as 
appropriate. The consensus process used in this study required each panel to come to 
100% agreement on each consensus rating that researchers used for analysis. To 
ensure the reliability of the panelists’ ratings, researchers calculated inter-rater 
agreement for panelists’ initial independent ratings (see Exhibit 9). Overall, panelists 
across grade spans and content areas reported high levels of agreement. Panelists at 
ELA grades 7–8 exhibited the lowest levels of agreement, though the lack of agreement 
primarily occurred at grade 7 in rating the DOK of items.  


Exhibit 9. Item Level Interrater Agreement, by Panel 


Content  Rating 
Grades  


3–4 
Grades  


5–6 
Grades  


7–8 
Grade 11 


ELA 


Item DOK 0.82 0.93 0.64 0.82 


Item to target 
content centrality 0.73 0.91 0.71 0.74 


Item to target 
performance 
centrality 


0.77 0.78 0.74 0.89 


Mathematics 


Item DOK 0.84 0.78 0.78 0.89 


Item to target 
content centrality 0.84 0.83 0.81 0.82 


Item to target 
performance 
centrality 


0.70 0.92 0.87 0.90 


 
Participant Evaluation 
At the conclusion of the study, panelists completed an evaluation of the alignment 
study’s process (see Appendix E: Panelist Evaluation Form). Researchers asked 
panelists to rate their agreement—strongly agree (4), agree (3), disagree (2), or strongly 
disagree (1)—with a series of statements about the study. The results of these 
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evaluations reflect high levels of satisfaction with the process and the outcomes of the 
study (see Exhibit 10). Of the 26 panelists who completed a questionnaire, all strongly 
agreed that their performance and content centrality ratings were reasonable and that 
the DOK ratings for the items were reasonable. All 26 panelists also agreed that they 
contributed to the sessions.  


Exhibit 10. Panelist Evaluation Results 


Statement Average Rating 
1. Facilities were appropriate to the work. 3.5 


2. Introductory presentation and training sessions were clear. 3.9 


3. Introductory and training materials were clear. 3.8 


4. The process used was appropriate to the work. 3.9 


5. The process used resulted in good information about the 
items, standards, and assessments. 3.9 


6. I feel like I was able to make a contribution to the sessions. 4.0 


7. I am satisfied with the group-consensus DOK ratings for each 
standard. 3.9 


8. I am confident that my performance and content centrality 
ratings are reasonable. 4.0 


9. I am confident that my DOK ratings for the items are 
reasonable. 4.0 


 
Considerations for Analysis and Interpretation of Results 
Readers of this report must consider the characteristics and the intended purpose of the 
items and academic grade-level content targets when interpreting the study’s results. 
The relationship between the academic grade-level content targets and the focal KSAs 
differs from the relationship between the academic grade-level content targets and the 
Essential Understandings. Test developers designed the Essential Understandings to 
measure introductory skills that students need to access a particular academic grade-
level content target; thus, the Essential Understandings are purposefully less closely 
related to the academic grade-level content target than the focal KSAs are. 


Similarly, the relationship between the items and the academic grade-level content 
targets differs from the relationship between the items and the corresponding focal 
KSAs or Essential Understandings. Because test developers designed the focal KSAs 
and Essential Understandings to be narrower in scope than the academic grade-level 
content targets, researchers expected to see closer relationships between the items and 
focal KSAs or Essential Understandings; however, researchers still expected to see 
close relationships between the items and the academic grade-level content targets.  
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Results  
Academic Content of the Operational Items 
Panelists linked each of the operational items to a national standard defined by the 
NCTE or NCTM; if they could not link an item to a national standard, panelists indicated 
whether the item was foundational. In both ELA and mathematics, panelists linked 
100% of the items to a national standard, thus establishing that the items were 
academic. Panelists often selected multiple national standards for each item, so 
researchers did not calculate frequencies for each standard, as doing so would not have 
represented the number of items. 


Alignment of Operational Items to the Academic Grade-Level Content 
Targets 
The following section contains information about the relationship of the items to the 
grade-level academic content targets. Researchers describe results by content area 
and grade.  


Exhibit 11 displays the number of grade-level academic content targets and items that 
panelists reviewed for each grade. Note that the number of mathematics items reviewed 
was the same across all grades, but the number of ELA items differed depending on the 
number of items that accompanied each passage. 


Exhibit 11. Number of Academic Grade-Level Content Targets and Items 
Reviewed by Grade 


 ELA Mathematics 
 Targets Items Targets Items 


Grade N N N N 
3 12 95 10 100 
4 12 96 10 100 
5 10 77 10 100 
6 12 76 10 100 
7 11 87 10 100 
8 11 87 10 100 
11 11 79 10 99 
Total 79 597 70 699 
 
Alignment of ELA Items and Academic Grade-Level Content Targets 
The following section contains information about the alignment between the items and 
the academic grade-level content targets.  
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ELA Content Centrality 
To what extent does the focus of achievement in the operational items maintain 
fidelity with the content of the associated academic grade-level content targets? 


Panelists rated content centrality on a three-point scale measuring the degree of 
alignment (no link, far link, and near link) between items and academic grade-level 
content targets.  


Panelists rated 98.3% of items as linked to the academic grade-level content target and 
rated most of the items as having a far (50%) or near (48%) link (see Exhibit 12). Ten 
items were rated as having no link—nine of these were items at complexity level 1 and 
were aligned to Essential Understandings (see Appendix F: Alignment of Items to Focal 
KSA or Essential Understanding). Panelists cited overreach or mismatch as reasons for 
a no link rating. Overall, however, these results suggest that the items have a strong 
relationship to the academic grade-level content targets. 


Exhibit 12. ELA Content Centrality of Items to Relation to Academic Grade-Level 
Content Targets, by Grade 


 Items No Link Far Link Near Link Linked 
to Target 


Grade N n % n % n % % 
3 95 2 2.1 41 43.2 52 54.7 97.9 
4 96 0 .0 37 38.5 59 61.5 100.0 
5 77 1 1.3 64 83.1 12 15.6 98.7 
6 76 2 2.6 67 88.2 7 9.2 97.4 
7 87 2 2.3 38 43.7 47 54.0 97.7 
8 87 1 1.2 16 18.4 70 80.5 98.9 
11 79 2 2.5 38 48.1 39 49.4 97.5 
Total 597 10* 1.7 301 50.4 286 47.9 98.3 
Note. Nine of the 10 no link items were items at complexity level 1 and were aligned to 
Essential Understandings. 


Performance Centrality 
To what extent does the focus of achievement in the operational item maintain 
fidelity with the specified performance of the associated academic grade-level 
content target?  


Panelists rated performance centrality on a three-point scale (none, some, all) based on 
the degree of match between the items and the academic grade-level content targets. 


Panelists’ ratings indicated that 93% of the items had some or all of the performance 
expectations found in the corresponding academic grade-level content targets (see 
Exhibit 13). Of the 42 items that panelists rated as having none of the performance 
expectations, 37 were items at complexity level 1 and corresponded to Essential 
Understandings. Panelists at grades 7 and 8 rated more items as having none of the 
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performance expectations of academic grade-level content targets than did panelists at 
other grades. 


Exhibit 13. ELA Performance Centrality of Items to Relation to Academic Grade-
Level Content Targets, by Grade 


 Items None Some All Linked to 
Target 


Grade N n % n % n % % 
3 95 2 2.1 26 27.4 67 70.5 97.9 
4 96 0 0 29 30.2 67 69.8 100.0 
5 77 4 5.2 61 79.2 12 15.6 94.8 
6 76 2 2.6 67 88.2 7 9.2 97.4 
7 87 19 21.8 47 54.0 21 24.1 78.1 
8 87 12 13.8 48 55.2 27 31.0 86.2 
11 79 3 3.8 15 19.0 61 77.2 96.2 
Total 597 42 7.0 293 49.1 262 43.9 93.0 
Note. Thirty-seven of the 42 No Link items were items at complexity level 1 and were 
aligned to Essential Understandings. 


Depth of Knowledge 
Do the DOK levels of the item reflect fidelity with the DOK levels of the associated 
academic grade level content targets?  


Panelists also rated the DOK for the ELA academic grade-level content targets. Across 
all grades, panelists rated the majority of the content targets at the performance (49%) 
and comprehension (35%) levels (see Exhibit 14). Panelists did not rate any academic 
grade-level content targets at the attention level.  
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Exhibit 14. ELA DOK Ratings: Academic Grade-Level Content Targets 
  Attention Memorize Performance Comprehension Application 


Grade N n % n % n % n % n % 
3 12 0 0 2 16.7 7 58.3 3 25.0 0 0.0 
4 12 0 0 1 8.3 6 50.0 5 41.7 0 0.0 
5 10 0 0 2 20.0 5 50.0 2 20.0 1 10.0 
6 12 0 0 3 25.0 2 16.7 7 58.3 0 0.0 
7 11 0 0 0 0.0 8 72.7 3 27.3 0 0.0 
8 11 0 0 1 9.1 6 54.6 4 36.4 0 0.0 
11 11 0 0 1 9.1 5 45.5 4 36.4 1 9.1 
Total 79 0 0 10 12.7 39 49.4 28 35.4 2 2.5 
 
Panelists also rated the DOK for the operational assessment items (see Exhibit 15). Panelists rated most of the items at 
the memorize (41%) or performance (41%) levels. Panelists did not rate any items at the attention or application levels.  


Exhibit 15. ELA DOK Ratings: Items 
  Attention Memorize Performance Comprehension Application 


Grade N n % n % n % n % n % 
3 95 0 0.0 47 49.5 42 44.2 6 6.3 0 0.0 
4 96 0 0.0 33 34.4 40 41.7 23 24.0 0 0.0 
5 77 0 0.0 64 83.1 13 16.9 0 0.0 0 0.0 
6 76 0 0.0 67 88.2 9 11.8 0 0.0 0 0.0 
7 87 0 0.0 36 41.4 47 54.0 4 4.6 0 0.0 
8 87 0 0.0 37 42.5 48 55.2 2 2.3 0 0.0 
11 79 0 0.0 15 19.0 46 58.2 18 22.8 0 0.0 
Total 597 0 0.0 245 41.0 245 41.0 53 8.9 0 0.0 
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Researchers compared the panelists’ items DOK ratings with the panelists’ academic 
grade-level content target DOK ratings (see Exhibit 16). Specifically, researchers 
compared the percentages of item DOKs that were above, at, or below the academic 
grade-level content target DOKs. In grades 3, 4, and 11, at least 50% of the item DOK 
ratings were at or above the academic grade-level content target DOK ratings. When 
researchers eliminated items at complexity level 1, at least 50% of the item DOK ratings 
in grades 5, 6, 7, and 8 were also at or above the academic grade-level content target 
DOK ratings.  


Exhibit 16. Comparison of the DOK Ratings of ELA Items and the DOK Ratings of 
Academic Grade-Level Content Targets 


Mathem
atics 
Items 
and 
Academ
ic 
Grade-
Level 
Content 


Targets Alignment 


Content Centrality 
To what extent does the focus of achievement in the operational item maintain 
fidelity with the content of the associated academic grade-level content target?  


Researchers examined the content centrality of the items by grade (see Exhibit 17). 
Across grades, panelists rated 40 items (6%) as having no link. Thirty-one of the 40 
items rated no link were complexity level 1 items, and 30 of the 40 items rated no link 
were aligned to focal KSAs or Essential Understandings.  


  


 Items Above At Below At/Above 
Grade N n % n % n % % 
3 95 2 2.1 64 67.4 29 30.5 69.5 
4 96 4 4.2 66 68.8 26 27.1 72.9 
5 77 0 0.0 24 31.2 53 68.8 31.2 
6 76 0 0.0 25 32.9 51 67.1 32.9 
7 87 2 2.3 39 44.8 46 52.9 47.1 
8 87 6 6.9 36 41.4 45 51.7 48.3 
11 79 6 7.6 37 46.8 36 45.6 54.4 
Total 597 20 3.4 291 48.7 286 47.9 52.1 
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Exhibit 17. Mathematics Content Centrality of Items in Relation to Academic 
Grade-Level Content Targets, by Grade 


 Items No Link Far Link Near Link Linked 
to Target 


Grade N n % n % n % % 
3 100 13 12.1 17 17.2 70 70.7 87.9 
4 100 6 6.0 28 28.0 66 66.0 94.0 
5 100 4 4.0 34 34.0 62 62.0 96.0 
6 100 0 0.0 36 36.0 64 64.0 100.0 
7 100 9 9.0 42 42.0 49 49.0 91.0 
8 100 2 2.0 59 59.0 39 39.0 98.0 
11 99 6 6.1 47 47.5 46 46.5 94.0 
Total 699 40 5.7 263 37.6 396 56.7 94.3 


Performance Centrality 
To what extent does the focus of achievement in the operational item maintain 
fidelity with the specified performance of the associated academic grade-level 
content target?  


Researchers also examined the performance centrality ratings for the items (see Exhibit 
18). Approximately 89% of all items had some or all of the performance expectations 
found in the academic grade-level content targets. Of the 75 items rated as having no 
performance centrality, 45 were complexity level 1 items and 67 were aligned in 
performance to the focal KSAs or Essential Understandings. Panelists at grades 3 and 
4 rated more items as having no performance centrality than did panelists at other 
grades. 


Exhibit 18. Mathematics Performance Centrality of Items in Relation to Academic 
Grade-Level Content Targets, by Grade 


 Items None Some All Linked to 
Target 


Grade N n % n % n % % 
3 100 26 26.0 22 22.0 52 52.0 74.0 
4 100 25 25.0 29 29.0 46 46.0 75.0 
5 100 7 7.0 17 17.0 76 76.0 93.0 
6 100 0 0.0 0 0.0 100 100.0 100.0 
7 100 7 7.0 42 42.0 51 51.0 93.0 
8 100 2 2.0 54 54.0 44 44.0 98.0 
11 99 8 8.1 14 14.1 77 77.8 91.9 
Total 699 75 10.7 178 25.5 446 63.8 89.3 
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Depth of Knowledge 
Do the DOK levels of the item reflect fidelity with the DOK levels of the associated 
academic grade level content targets?  


Panelists first rated the DOK for the academic grade-level content targets, ranking the 
majority of items at the memorize (31%), performance (46%), or comprehension (20%) 
levels (see Exhibit 19). Panelists did not rate the DOK of any academic grade-level 
content targets at the attention level. 
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Exhibit 19. Mathematics DOK Ratings: Academic Grade-Level Content Targets 
  Attention Memorize Performance Comprehension Application 


Grade N n % n % n % n % n % 
3 10 0 0.0 6 60.0 3 30.0 1 10.0 0 0.0 
4 10 0 0.0 2 20.0 8 80.0 0 0.0 0 0.0 
5 10 0 0.0 5 50.0 4 40.0 1 10.0 0 0.0 
6 10 0 0.0 3 30.0 4 40.0 3 30.0 0 0.0 
7 10 0 0.0 3 30.0 3 30.0 3 30.0 1 10.0 
8 10 0 0.0 3 30.0 4 40.0 3 30.0 0 0.0 
11 10 0 0.0 0 0.0 6 60.0 3 30.0 1 10.0 
Total 70 0 0.0 22 31.4 32 45.7 14 20.0 2 2.9 
 
Panelists also rated the DOK of the operational assessment items, ranking the majority of items at the memorize (52%) or 
performance (42%) levels (see Exhibit 20). Panelists did not rate the DOK of any items at the attention or application 
levels. 
 
Exhibit 20. Mathematics DOK Ratings: Items 


  Attention Memorize Performance Comprehension Application 
Grade N n % n % n % n % n % 


3 100 0 0 86 86.0 14 14.0 0 0.0 0 0 
4 100 0 0 82 82.0 18 18.0 0 0.0 0 0 
5 100 0 0 45 45.0 51 51.0 4 4.0 0 0 
6 100 0 0 67 67.0 31 31.0 2 2.0 0 0 
7 100 0 0 41 41.0 48 48.0 11 11.0 0 0 
8 100 0 0 25 25.0 58 58.0 17 17.0 0 0 
11 99 0 0 20 20.2 75 75.8 4 4.0 0 0 


Total 699 0 0 366 52.4 295 42.3 38 5.4 0 0 
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Researchers also investigated whether panelists rated the item DOK levels at or below 
the academic grade-level content target DOK levels (see Exhibit 21). In all grades 
except grades 4 and 6, at least 50% of the items had DOK ratings at or above the DOK 
ratings of the academic grade-level content targets. When researchers eliminated 
complexity level 1 items at grades 4 and 6, at least 50% of the items had DOK ratings at 
or above the academic grade-level content target DOK ratings.  


Exhibit 21. Comparison of DOK Ratings of Mathematics Items and DOK Ratings of 
Academic Grade-Level Content Targets 


 Items Above At Below At/Above 
Grade N N % n % n % % 
3 100 2 2.0 70 70.0 28 28.0 72.0 
4 100 4 4.0 30 30.0 66 66.0 34.0 
5 100 23 23.0 55 55.0 22 22.0 78.0 
6 100 7 7.0 38 38.0 55 55.0 45.0 
7 100 6 6.0 53 53.0 41 41.0 59.0 
8 100 29 29.0 36 36.0 35 35.0 65.0 
11 99 2 2.0 51 51.5 46 46.5 53.5 
Total 699 73 10.4 333 47.6 293 41.9 58.1 
 


Summary of Alignment of Operational Items to the Academic Grade-
Level Content Targets 
NCSC designed the AA-AAS to assess academic grade-level content for a wide variety 
of students with significant cognitive disabilities. All items assessed grade-level content 
and over 90% of the items had a far or near link to the content targets. A majority of the 
items (93% in ELA and 89% in math) met the performance expectations found in the 
academic grade-level content targets. Most of the items’ DOK ratings were in the middle 
of the DOK distribution, and panelists did not rate any items in the lowest DOK level. 
When compared to the DOK levels of the academic grade-level content targets, the 
DOK levels of items were very similar, with over half rated at or above the level found in 
the academic grade-level content targets. 


Alignment of Academic Grade-Level Content Targets, Focal 
KSAs, and Essential Understandings 
Panelists also compared the alignment of the focal KSAs and Essential Understandings 
to the academic grade-level content targets. These components are part of the 
evidence-centered design-based process (ECD) used to create items. Part of the ECD-
based process required the creation of focal KSAs and Essential Understandings. This 
section describes the relationship between the academic grade-level content targets 
and the focal KSAs and Essential Understandings.  
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ELA Results 


Content Centrality 
Panelists rated the content centrality of the focal KSAs in relation to the academic 
grade-level content targets (see Exhibit 22). Panelists rated all focal KSAs as having a 
far or near link to the academic grade-level content targets. Across all grades except 
grade 11, panelists rated 50% or more of the focal KSAs as having a near link to the 
academic grade-level content targets. 


Exhibit 22. ELA Content Centrality of Focal KSAs in Relation to Academic Grade-
Level Content Targets, by Grade 


 Focal 
KSAs No Link Far Link Near Link Linked to 


Target 
Grade N n % n % n % % 
3 12 0 0.0 3 25.0 9 75.0 100.0 
4 12 0 0.0 6 50.0 6 50.0 100.0 
5 10 0 0.0 3 30.0 7 70.0 100.0 
6 12 0 0.0 5 41.7 7 58.3 100.0 
7 11 0 0.0 5 45.5 6 54.6 100.0 
8 11 0 0.0 5 45.5 6 54.6 100.0 
11 11 0 0.0 7 63.6 4 36.4 100.0 
Total 79 0 0.0 34 43.0 45 57.0 100.0 
 
Panelists also rated the content centrality of the Essential Understandings in relation to 
the academic grade-level content targets (see Exhibit 23). Panelists at all grades rated 
most of the Essential Understandings (82% to 100%) as having a far or near link to the 
academic grade level content targets, though panelists most often identified the 
Essential Understandings as having a far link. Panelists across all grades rated four 
Essential Understandings as having no link. Because the Essential Understandings 
target the introductory content required for an academic grade-level content target, 
NCSC expected that the Essential Understandings would have a far link connection to 
the academic grade-level content targets. 
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Exhibit 23. ELA Content Centrality of Essential Understandings in Relation to 
Academic Grade-Level Content Targets, by Grade 


 Essential 
Understandings No Link Far Link Near Link Linked to 


Target 
Grade N n % n % n % % 
3 12 0 0.0 11 91.7 1 8.3 100.0 
4 12 0 0.0 12 100.0 0 0.0 100.0 
5 10 1 10.0 9 90.0 0 0.0 90.0 
6 12 0 0.0 12 100.0 0 0.0 100.0 
7 11 1 9.1 8 72.7 2 18.2 90.9 
8 11 0 0.0 9 81.8 2 18.2 100.0 
11 11 2 18.2 9 81.8 0 0.0 81.8 
Total 79 4 5.1 70 88.6 5 6.3 94.9 


Performance Centrality 
Panelists rated the performance centrality of the focal KSAs in relation to the academic 
grade-level content targets (see Exhibit 24). Panelists rated 100% of the focal KSAs 
across all grades as having some or all of the performance expectations found in the 
corresponding academic grade-level content targets.  


Exhibit 24. ELA Performance Centrality of Focal KSAs in Relation to Academic 
Grade-Level Content Targets, by Grade 


 Focal 
KSA None Some All Linked 


to Target 
Grade N n % n % n % % 
3 12 0 0.0 2 16.7 10 83.3 100.0 
4 12 0 0.0 1 8.3 11 91.7 100.0 
5 10 0 0.0 1 10.0 9 90.0 100.0 
6 12 0 0.0 1 8.3 11 91.7 100.0 
7 11 0 0.0 4 36.4 7 63.6 100.0 
8 11 0 0.0 0 0.0 11 100.0 100.0 
11 11 0 0.0 0 0.0 11 100.0 100.0 
Total 79 0 0.0 9 11.4 70 88.6 100.0 


Panelists also rated the performance centrality of the Essential Understandings in 
relation to the academic grade-level content targets (see Exhibit 25). Panelists rated 
most of the Essential Understandings as having some or all of the performance 
expectations found in the academic grade-level content targets (82% to 100% across all 
grades). Panelists across all grades identified the majority of the Essential 
Understandings as exhibiting some of the performance expectations found in the 
academic grade-level content targets. NCSC expected this outcome because Essential 
Understandings were designed to capture only the introductory skills and content 
present in the academic grade-level content targets. 
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Exhibit 25. ELA Performance Centrality of Essential Understandings in Relation to 
the Academic Grade-Level Content Targets, by Grade 


 Essential 
Understanding None Some All Linked to 


Target 
Grade N n % n % n % % 
3 12 0 0.0 11 91.7 1 8.3 100.0 
4 12 0 0.0 12 100.0 0 0.0 100.0 
5 10 1 10.0 9 90.0 0 0.0 90.0 
6 12 0 0.0 12 100.0 0 0.0 100.0 
7 11 1 9.1 7 63.6 3 27.3 90.9 
8 11 0 0.0 9 81.8 2 18.2 100.0 
11 11 2 18.2 7 63.6 2 18.2 81.8 
Total 79 4 5.1 67 84.8 8 10.1 94.9 


Depth of Knowledge 
Researchers analyzed the focal KSA DOK ratings and found that panelists rated almost 
all focal KSAs at the memorize (15.2%), performance (50.6%), or comprehension 
(32.9%) levels (see Exhibit 26). Panelists did not rate any focal KSAs at the attention 
level and rated only one focal KSA at the application level. 
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Exhibit 26. ELA DOK Ratings: Focal KSAs  
  Attention Memorize Performance Comprehension Application 


Grade N n % n % n % n % n % 
3 12 0 0.0 2 16.7 8 66.7 2 16.7 0 0.0 
4 12 0 0.0 1 8.3 6 50.0 5 41.7 0 0.0 
5 10 0 0.0 2 20.0 5 50.0 2 20.0 1 10.0 
6 12 0 0.0 4 33.3 2 16.7 6 50.0 0 0.0 
7 11 0 0.0 1 9.1 8 72.7 2 18.2 0 0.0 
8 11 0 0.0 1 9.1 6 54.6 4 36.4 0 0.0 
11 11 0 0.0 1 9.1 5 45.5 5 45.5 0 0.0 
Total 79 0 0.0 12 15.2 40 50.6 26 32.9 1 1.3 


Panelists also provided DOK ratings for the Essential Understandings (see Exhibit 27). Panelists rated the DOK of 100% 
of the Essential Understandings at the memorize (67.1%) or performance (32.9%) levels. Panelists did not rate the DOK 
of any Essential Understandings at the attention or application levels. 


Exhibit 27. ELA DOK Ratings: Essential Understandings 
  Attention Memorize Performance Comprehension Application 


Grade N n % n % n % n % n % 
3 12 0 0.0 11 91.7 1 8.3 0 0.0 0 0.0 
4 12 0 0.0 11 91.7 1 8.3 0 0.0 0 0.0 
5 10 0 0.0 9 90.0 1 10.0 0 0.0 0 0.0 
6 12 0 0.0 11 91.7 1 8.3 0 0.0 0 0.0 
7 11 0 0.0 3 27.3 8 72.7 0 0.0 0 0.0 
8 11 0 0.0 4 36.4 7 63.6 0 0.0 0 0.0 
11 11 0 0.0 4 36.4 7 63.6 0 0.0 0 0.0 
Total 79 0 0.0 53 67.1 26 32.9 0 0.0 0 0.0 
 
Researchers investigated whether panelists rated the DOK levels of focal KSAs at or below the DOK levels of academic 
grade-level content target. Panelists rated 93.7% of the DOK levels of the focal KSAs at or above the DOK levels of the 
academic grade-level content target (see Exhibit 28). 
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Exhibit 28. Comparison of DOK Ratings of Focal KSAs and DOK Ratings of 
Academic Grade-Level Content Targets 


 Focal 
KSA Above At Below At/Above 


Grade N n % n % n % % 
3 12 0 0.0 11 91.7 1 8.3 91.7 
4 12 0 0.0 12 100.0 0 0.0 100.0 
5 10 0 0.0 10 100.0 0 0.0 100.0 
6 12 0 0.0 11 91.7 1 8.3 91.7 
7 11 0 0.0 9 81.8 2 18.2 81.8 
8 11 0 0.0 11 100.0 0 0.0 100.0 
11 11 0 0.0 10 90.9 1 9.1 90.9 
Total 79 0 0.0 74 93.7 5 6.3 93.7 
 
Researchers also compared the DOK levels of Essential Understandings with the DOK 
levels of the academic grade-level content targets (see Exhibit 29). The majority 
(70.9%) of the Essential Understandings had a lower DOK level when compared to the 
academic grade-level content target DOK levels. Researchers expected this outcome 
given the targeted ability level of the Essential Understandings. Only at grade 7 did 
panelists give more than half of the Essential Understandings the same DOK ratings as 
those of academic grade-level content targets. 
 
Exhibit 29. Comparison of DOK Ratings of the Essential Understandings and DOK 
Ratings of Academic Grade-Level Content Targets 
 EUs Above At Below At/Above 
Grade N n % n % n % % 
3 12 0 0.0 2 16.7 10 83.3 16.7 
4 12 0 0.0 1 8.3 11 91.7 8.3 
5 10 0 0.0 3 30.0 7 70.0 30.0 
6 12 0 0.0 3 25.0 9 75.0 25.0 
7 11 0 0.0 6 54.5 5 45.5 54.5 
8 11 0 0.0 4 36.4 7 63.6 36.4 
11 11 0 0.0 4 36.4 7 63.6 36.4 
Total 79 0 0.0 23 29.1 56 70.9 29.1 
 
Mathematics Results 


Content Centrality 
Panelists rated the content centrality of the mathematics focal KSAs in relation to the 
academic grade-level content targets (see Exhibit 30). Panelists rated 100% of focal 
KSAs as having a far or near link to the academic grade-level content targets. Panelists 
rated 77.1% of focal KSAs as having a near link to the academic grade-level content 
targets. 
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Exhibit 30. Mathematics Content Centrality of Focal KSAs in Relation to Academic 
Grade-Level Content Targets, by Grade 


 Focal 
KSA No Link Far Link Near Link Linked to 


Target 
Grade N n % n % n % % 
3 10 0 0.0 3 30.0 7 70.0 100.0 
4 10 0 0.0 3 30.0 7 70.0 100.0 
5 10 0 0.0 0 0.0 10 100.0 100.0 
6 10 0 0.0 0 0.0 10 100.0 100.0 
7 10 0 0.0 3 30.0 7 70.0 100.0 
8 10 0 0.0 4 40.0 6 60.0 100.0 
11 10 0 0.0 3 30.0 7 70.0 100.0 
Total 70 0 0.0 16 22.9 54 77.1 100.0 


Panelists also rated the content centrality of the Essential Understandings in relation to 
the academic grade-level content targets (see Exhibit 31). Panelists rated the majority 
of the Essential Understandings as having a far link to the corresponding academic 
grade-level content target (78.6%), and panelists identified five Essential 
Understandings as having no link to the academic grade-level content targets. However, 
NCSC designed the Essential Understandings to capture the introductory skills and 
content present in the academic grade-level content targets; NCSC did not intend for 
them to align perfectly. 


Exhibit 31. Mathematics Content Centrality of Essential Understandings in 
Relation to Academic Grade-Level Content Targets, by Grade 


 
Essential 


Understandin
g 


No Link Far Link Near Link Linked to 
Target 


Grade N n % n % n % % 
3 10 0 0.0 9 90.0 1 10.0 100.0 
4 10 1 10.0 7 70.0 2 20.0 90.0 
5 10 1 10.0 8 80.0 1 10.0 90.0 
6 10 0 0.0 7 70.0 3 30.0 100.0 
7 10 1 10.0 9 90.0 0 0.0 90.0 
8 10 0 0.0 9 90.0 1 10.0 100.0 
11 10 2 20.0 6 60.0 2 20.0 80.0 
Total 70 5 7.1 55 78.6 10 14.3 92.9 


Performance Centrality 
Panelist rated the performance centrality of the focal KSAs in relation to the academic 
grade-level content targets (see Exhibit 32). All of the focal KSAs had some or all of the 
performance expectations found in the academic grade-level content targets. Panelists 
rated 78.6% of the focal KSAs as having all of the performance expectations and 21.4% 
of the focal KSAs as having some of the performance expectations.  
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Exhibit 32. Mathematics Performance Centrality of Focal KSAs in Relation to 
Academic Grade-Level Content Targets, by Grade 
 Focal 


KSA None Some All Linked 
to Target 


Grade N n % n % n % % 
3 10 0 0.0 5 50.0 5 50.0 100.0 
4 10 0 0.0 2 20.0 8 80.0 100.0 
5 10 0 0.0 1 10.0 9 90.0 100.0 
6 10 0 0.0 0 0.0 10 100.0 100.0 
7 10 0 0.0 3 30.0 7 70.0 100.0 
8 10 0 0.0 4 40.0 6 60.0 100.0 
11 10 0 0.0 0 0.0 10 100.0 100.0 
Total 70 0 0.0 15 21.4 55 78.6 100.0 
 
Panelists also rated the performance centrality of the Essential Understandings in 
relation to the academic grade-level content targets (see Exhibit 33). Most of the 
Essential Understandings had some or all of the performance expectations found in the 
academic grade-level content targets (80% to 100% across all grades). Across all 
grades, panelists identified eight Essential Understandings (11.4%) as possessing none 
of the performance expectations found in the academic grade-level content standards. 
Researchers expected this for the Essential Understandings.  


Exhibit 33. Mathematics Performance Centrality of Essential Understandings in 
Relation to Academic Grade-Level Content Targets, by Grade 


 Essential 
Understanding None Some All 


Linked 
to 


Target 
Grade N n % n % n % % 
3 10 2 20.0 8 80.0 0 0.0 80.0 
4 10 1 10.0 9 90.0 0 0.0 90.0 
5 10 2 20.0 8 80.0 0 0.0 80.0 
6 10 0 0.0 4 40.0 6 60.0 100.0 
7 10 1 10.0 9 90.0 0 0.0 90.0 
8 10 0 0.0 9 90.0 1 10.0 100.0 
11 10 2 20.0 7 70.0 1 10.0 80.0 
Total 70 8 11.4 54 77.1 8 11.4 88.6 


Depth of Knowledge 
Panelists also rated the DOK for the focal KSAs and Essential Understandings. 
Panelists rated almost all focal KSAs at the memorize (24.3%), performance (48.6%), or 
comprehension (22.9%) levels (see Exhibit 34). Across all grades, panelists did not rate 
any of the focal KSAs at the attention level and rated only three focal KSAs (4.3%) at 
the application level. 
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Exhibit 34. Mathematics DOK Ratings: Focal KSAs 
  Attention Memorize Performance Comprehension Application 


Grade N n % n % n % n % n % 
3 10 0 0.0 6 60.0 3 30.0 1 10.0 0 0.0 
4 10 0 0.0 2 20.0 8 80.0 0 0.0 0 0.0 
5 10 0 0.0 2 20.0 6 60.0 2 20.0 0 0.0 
6 10 0 0.0 3 30.0 4 40.0 3 30.0 0 0.0 
7 10 0 0.0 3 30.0 3 30.0 3 30.0 1 10.0 
8 10 0 0.0 1 10.0 6 60.0 3 30.0 0 0.0 
11 10 0 0.0 0 0.0 4 40.0 4 40.0 2 20.0 
Total 70 0 0.0 17 24.3 34 48.6 16 22.9 3 4.3 
 
Researchers examined the DOK ratings of the Essential Understandings and found that panelists rated almost all items at 
the memorize (67.1%) or performance (27.1%) levels (see Exhibit 35). Panelist did not rate any Essential Understandings 
at the attention level and rated only one (1.4%) grade 11 Essential Understanding at the application level. 


Exhibit 35. Mathematics DOK Ratings: Essential Understandings 
  Attention Memorize Performance Comprehension Application 


Grade N n % n % n % n % n % 
3 10 0 0.0 8 80.0 2 20.0 0 0.0 0 0.0 
4 10 0 0.0 10 100.0 0 0.0 0 0.0 0 0.0 
5 10 0 0.0 8 80.0 2 20.0 0 0.0 0 0.0 
6 10 0 0.0 4 40.0 4 40.0 2 20.0 0 0.0 
7 10 0 0.0 5 50.0 5 50.0 0 0.0 0 0.0 
8 10 0 0.0 8 80.0 1 10.0 1 10.0 0 0.0 
11 10 0 0.0 4 40.0 5 50.0 0 0.0 1 10.0 
Total 70 0 0.0 47 67.1 19 27.1 3 4.3 1 1.4 
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Researchers examined the fidelity of the DOK levels of the focal KSAs to the DOK 
levels of the academic grade-level content targets (see Exhibit 36). The majority 
(74.3%) of the focal KSAs had the same DOK levels as their academic grade-level 
content targets. The exception occurred in grade 5 ratings: 50% of the focal KSAs had a 
higher DOK rating than those of their academic grade-level content targets.  


Exhibit 36. Comparison of DOK Ratings of Focal KSAs and DOK Ratings of 
Academic Grade-Level Content Targets 
 Items Above At Below At/Above 
Grade N n % n % n % % 
3 10 1 10.0 8 80.0 1 10.0 90.0 
4 10 0 0.0 10 100.0 0 0.0 100.0 
5 10 5 50.0 2 20.0 3 30.0 70.0 
6 10 0 0.0 10 100.0 0 0.0 100.0 
7 10 2 20.0 6 60.0 2 20.0 80.0 
8 10 2 20.0 8 80.0 0 0.0 80.0 
11 10 2 20.0 8 80.0 0 0.0 80.0 
Total 70 12 17.1 52 74.3 6 8.6 91.4 
 
Researchers also compared the DOK ratings of the Essential Understandings and the 
DOK ratings of the academic grade-level content targets (see Exhibit 37). Nearly half 
(47.1%) of the Essential Understandings’ DOK levels were at or above those found in 
their academic grade-level content targets. A little over half (52.9%) of Essential 
Understandings’ DOK levels were below those of the academic grade-level content 
targets, as expected. 


Exhibit 37. Comparison of DOK Ratings of Essential Understandings and DOK 
Ratings of Academic Grade-Level Content Targets 
 Items Above At Below At/Above 
Grade N n % n % n % % 
3 10 0 0.0 7 70.0 3 30.0 70.0 
4 10 0 0.0 2 20.0 8 80.0 20.0 
5 10 1 10.0 4 40.0 5 50.0 50.0 
6 10 0 0.0 8 80.0 2 20.0 80.0 
7 10 2 20.0 1 10.0 7 70.0 30.0 
8 10 0 0.0 4 40.0 6 60.0 60.0 
11 10 0 0.0 4 40.0 6 60.0 60.0 
Total 70 3 4.3 30 42.9 37 52.9 47.1 
 
Summary of the Alignment of Content Targets 
Test developers designed the focal KSAs and Essential Understandings to help item 
writers target different levels of understanding. NCSC anticipated that the focal KSAs 
would have a strong relationship to the academic grade-level content targets but that 
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the Essential Understandings would have a weaker relationship. The results of the 
analyses support the NCSC design. Specifically, the focal KSAs had the same content, 
performance, and DOK levels as their academic grade-level content targets. The 
Essential Understandings had content and performance expectations that were similar 
to those of their academic grade-level content targets, but they had lower DOK levels, 
as expected given the design of the AA-AAS. 


Differentiation Across Grades 
Panelists examined the vertical relationship of the items across grades using the 
Differentiation Form. Specifically, panelists provided their holistic judgments on the ELA 
and mathematics items using Webb’s (2005) definitions of change (see Exhibit 8 for 
definitions). Panelists rated the degree of change using the following system: (a) 0%: no 
evidence of change; (b) 25%: limited evidence of change; (c) 50%: partial evidence of 
change; and (d) 75%: clear evidence of change. Panelists also provided examples of 
evidence for each of their ratings. 


Across ELA grades 3 through 11, panelists indicated that the items changed in terms of 
all five definitions and provided examples (see Exhibit 38). Panelists at all grades who 
provided ratings reported at least limited or partial evidence of change in the broader, 
deeper, prerequisite, and identical relationships. Only panelists in grades 3–4 and 
grades 8–11 panels indicated that the next higher grade did not introduce new skills.  


Across mathematics grades 3–11, panelists indicated that the items provided limited or 
partial evidence of change in terms of all five definitions and provided examples (see 
Exhibit 39). In the grades 3–4 panel, panelists indicated that the items did not measure 
broader skills. Panelists in grades 8 and 11 indicated that no skills at grade 11 were 
identical to skills at grades 8. This result is reasonable given the gap between the two 
grades.
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Exhibit 38. ELA Differentiation Across Grade Levels 


Vertical 
Relationship Degree of Relationship Examples 


 Grade 
3–4 


Grade
4–5 


Grade 
5–6 


Grade 
6–7 


Grade 
7–8 


Grade 
8–11  


Broader 25% 50% 50% 25% 25% 50% 


Grade 6 items compared multiple sources 
whereas grade 5 items compared elements 
within a single source; organization of ideas 
(sequencing) evolved in grade 6; expository 
writing in grade 4 versus comparisons in 
grade 5; point of view varied at grade 11 
(first and third), while it remained third at 
grade 8. 


Deeper 50% 50% 50% 25% 25% 25% 


Topic, main idea, and theme went deeper in 
grade 4 than in grade 3; passages were 
more complex in grade 5 than in grade 4; in 
grade 5, when students were asked to 
support details in the text, answer choices 
are verbatim from text, but in grade 6, 
students must infer answer choices; grade 
11 took away more of the visual supports 
that appeared in grade 8. 


Prerequisite 25% 25% 25% 25% 25% 75% 


Compare and contrast two or more concepts 
within the same text in grade 5 was a 
prerequisite in grade 6; grade 8 asked word 
meaning; grade 11 asked why the author 
used that word; grade 8 asked to compare 
two texts; grade 11 asked how to use text to 
address a question. 


New 0% 50% 25% 25% 25% 0% Identify settings as a skill was not present in 
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Vertical 
Relationship Degree of Relationship Examples 


 Grade 
3–4 


Grade
4–5 


Grade 
5–6 


Grade 
6–7 


Grade 
7–8 


Grade 
8–11  


grade 4 but was present in grade 5; writing at 
grade 7 focused on different writing skills 
than at grade 6; grade 8 asked for the 
accurate use of words, but grade 7 did not. 


Identical --* 50% 50% 50% 50% 25% 


Context clues, multiple meanings, finding 
conclusions, and main idea all present at 
grades 4 and 5; multiple meaning words; 
beginning, middle, and end at grades 5 and 
6; at grades 6 and 7, producing a product, 
context clues, identifying evidence to support 
a claim (the standards look different, but the 
items assessing this skill look the same) are 
the same; at grades 7 and 8, one or more 
pieces of evidence to support something was 
the same. 


*Missing. 
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Exhibit 39. Mathematics Differentiation Across Grade Levels 


Vertical 
Relationship Degree of Relationship Examples 


 Grades 
3–4 


Grades 
4–5 


Grades 
5–6 


Grades 
6–7 


Grades 
7–8 


Grades 
8–11  


Broader 0% 75% 75% 75% 50% 25% 


Rounding to tenths, place value charts, 
fraction operations, coordinates, conversion, 
and rounding decimals were broader at 
grade 5 than at grade 4; grade 5 worked on 
converting measurement, which was applied 
to ratios in grade 6; in grades 6 and 7, area 
of rectangles led to surface area, ratios led 
to proportional relationships. 


Deeper 25% 25% 50% 75% 50% 50% 


Fractional equivalency and reduction of 
models were deeper at grade 4 than at 
grade 3; grade 5 used equations without 
variables, but grade 6 used equations with 
variables; divide and multiply with integers, 
area of circles, linear equations with +/-, 
operations with percent, and ratios were all 
deeper at grade 7 than at grade 6; graphing, 
making predictions, solving equations and 
surface area and volume were deeper at 
grade 11 than at grade 8. 


Prerequisite 25% 75% 50% 75% 75% 75% 


Place value, equivalency, comparisons, 
degrees of difference, measuring 
perimeter/area , arrays, classifying shapes, 
rounding were prerequisite skills needed for 
grade 5; operations and ratios to percent 
were prerequisite skills for grade 7; from 
grades 7 to 8, going from noting 
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Vertical 
Relationship Degree of Relationship Examples 


 Grades 
3–4 


Grades 
4–5 


Grades 
5–6 


Grades 
6–7 


Grades 
7–8 


Grades 
8–11  


relationships to describing relationships, and 
ratios to similarities; number line problems, 
calculating volume, plotting points, graphing 
equations, and solving 1–step equations 
were prerequisite skills needed for grade 11. 


New 50% 50% 75% 25% 75% 50% 


Numerical fractions, geometry, and grouping 
of objects were new at grade 4 compared 
with grade 3; multiplicative, plotting, 
measurement tools, conversions, line 
graphs, 2–step problems were new at grade 
5; finding area, mean, median, mode, 
positive and negative integers, and ratios 
were new at grade 6; percent, scatter plots, 
liner functions, irrational numbers, 
congruency and similarities, and volume 
were new at grade 8. 


Identical 50% 25% 25% 25% 25% 0% 


Graphing expectations, comparison of 
fractions, word problems, and rounding 
were identical at grades 3 and 4; operations 
with adding and subtracting decimals was 
the same at grades 5 and 6; addition 
problems with variables were similar at 
grades 6 and 7. 
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Barriers 
Panelists who were experts in special education provided feedback about whether the 
assessment items and materials allowed students who use a wide range of 
communication modes, accommodations, or modifications to access the assessment. In 
total, four special education experts in ELA and three special education experts in 
mathematics (N=7) completed the Minimizing Barriers Form. The form instructed special 
education experts to assess whether the assessment was accessible to students 
characterized by any of the following:  


• visual impairment/legally blind;  


• hearing impaired;  


• deaf/blind;  


• nonverbal—–responds using printed words;  


• nonverbal—responds using pictures;  


• nonverba—responds using manual signs;  


• nonverbal—responds using eye-gaze;  


• verbal but does not use hands; or  


• communicates with objects or by indicating “yes” or “no.” 


For each type of student, the special education experts indicated whether the student 
could demonstrate his or her knowledge on the assessment (a) as designed with 
flexibility built into the tasks/items; (b) with accommodations; (c) with modifications; or 
(d) not at all. Panelists provided their response by indicating “yes” or “no.” Across grade 
and content area, all special education experts indicated that all types of students could 
demonstrate their knowledge and skills. Furthermore, all special education experts 
responded that students could do the alternate assessment as designed, with flexibility 
built into tasks and with accommodations. No special education experts indicated that 
students would need modifications. 


Overall Analysis of Alignment 
NCSC designed the operational assessment items to assess academic grade-level 
content for a wide variety of students with significant cognitive disabilities. All items 
assessed grade-level content, and panelists rated over 90% of the items as having a far 
or near link to the content targets. A majority of the items (93% in ELA and 89% in 
math) met the performance expectations found in the academic grade-level content 
targets. Most of the items’ DOK ratings were in the middle of the DOK distribution, with 
no item’s DOK rated in the lower levels. When compared to the DOK levels of the 
academic grade-level content targets, the DOK levels of items were very similar, with 
over half rated at or above the level found in the academic grade-level content targets. 
The focal KSAs and Essential Understandings had a strong link, both in content and 
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performance, to the academic grade-level content targets. The DOK levels for the focal 
KSAs were almost identical to those of the academic grade-level content targets, 
whereas the DOK levels for the Essential Understandings were below those of the 
academic grade-level content targets. Overall, researchers found strong coherence 
among the operational items and the content targets for both ELA and mathematics, 
and there was strong vertical coherence in skills assessed by the items across the 
grade levels. 


The study provided strong evidence that the assessment provided access to students 
who use various communication modes. Panelists indicated that the assessment items 
provided provisions to these students, and panelists indicated that no modifications 
were necessary to enable student access to the assessment items. 


Limitations and Recommendations 
Researchers conducted the study using ELA and mathematics content experts and 
special education experts in the field. Researchers intended to recruit at least one 
special education expert per grade span, but due to availability issues, could recruit only 
seven special education experts. Though stakeholders may want to consider the impact 
on results of a smaller sample of special education experts, researchers noted that the 
impact was minimal.  


The assessment items exhibited strong alignment with the academic grade-level 
content targets and the focal KSAs and Essential Understandings. The focal KSAs and 
Essential Understandings also exhibited strong alignment with the academic grade-level 
content targets. Prior to the next administration, NCSC state partners might consider 
increasing the DOK levels at a few of the ELA and mathematics grades; however, they 
should note that in this study, NCSC developers intentionally designed items at 
complexity level 1 to have lower DOK levels. 
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Appendix A: Alignment Panelist Background Questionnaire 
Alignment Panelist Background Questionnaire 


In reporting the results of this alignment study to those who must interpret and use 
them, it will be important to describe the background of the panelists who conducted the 
ratings; the report describing this alignment study will include summary information 
about the panelists who participated in this process. Researchers will use your 
responses to generate this summary information, but will not be used to identify you or 
be connected to your ratings. Please do not indicate your name on this form. You may 
use the back of this form to provide additional information, as needed. 
 
1. Please indicate your current position. Include content area(s) and grade level(s). 


___________________________________________________________________


_______________________ 


2. Please indicate other teaching or administrative positions you have held. 
___________________________________________________________________


_______________________ 


3. For how many years have you been a professional educator? 
________________________________________ 
 


4. How many years of experience do you have in your area of expertise 
(ELA/mathematics, special education, etc.)?  
___________________________________________________________________


_______________________ 


5. Please indicate the teaching and/or administrative certificates you currently hold. 
___________________________________________________________________


______________________ 


6. Please indicate your degree(s) and other qualifications. 
___________________________________________________________________


_______________________ 


7. Do you have specialized training or experience in working with students with 
disabilities and/or students with the most significant cognitive disabilities? If yes, 
please explain. 
___________________________________________________________________


_______________________ 


8. Please check all of the following statements that apply to you: 







39 


 I conduct/have conducted professional development for teachers in my content 
area. 


 I have/had a leadership role in curriculum planning in my school or district. 
 I have taught future teachers in a higher education setting. 


9. If there is other information that would help us understand your expertise in your 
content area, please describe it here (like experience as an assessment item writer 
or reviewer, range finder, etc.). 
___________________________________________________________________


___________________________________________________________________


______________________________________________ 


10. What is your gender?          Male     Female   
11. What is your ethnicity? ________________________ 
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Appendix B: Differentiation Form 
Differentiation of Content Across Grades/Grade Bands in the NCSC 2015 Operational Assessment Items 
Please provide a holistic judgment about the differences found across the grade levels or grade bands for the 
assessment items. Using the following definitions (Webb, 2005), please indicate the degree to which the change is 
evident. When there is some level of differentiation, provide at least one example. Use the notes of interest column to 
capture anything of importance. Remember that only those assessment items which were rated as academic and having 
at least some content centrality should be included in the current analysis. 
(a) broader – higher-grade standards or items reflect broader application of target skill or knowledge; 
(b) deeper – higher-grade standards or items reflect deeper mastery of the target skill or knowledge; 
(c) prerequisite – lower-grade standards or items reflects a different by prerequisite skill for mastery of the higher grade 


standard;  
(d) new – the higher-grade has a new skill or knowledge unrelated to skills or knowledge covered at prior grades; and 
(e) identical – higher-grade standards or items appear identical to one of the lower-grade standards. 
Content Area:         


Vertical 
Relationship Ratings Per Grade Level/Grade Band Examples Notes of Interest 


 @75% 
(clear) 


@50% 
(partial) 


@25% 
(limited) 


@0% 
(no) 


  


Broader       


Deeper       


Prerequisite       


New       


Identical       
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Appendix C: Minimizing Barriers Form 
Minimizing Barriers for Students Checklist  


Subject: ELA Math Rater ID:    


Type of student No provision for 
students with 


these 
characteristics 


Can do alternate 
assessment as 
designed, with 
flexibility built  


into tasks 


Can do with 
accommodations 


available/stated  
(no change in 


construct measured) 


Can do with 
modifications or 
supports stated  


(may alter construct 
being measured) 


Visual impairment/ 
legally blind Y Y N Y N Y N 


Hearing impaired Y Y N Y N Y N 


Deaf/ blind Y Y N Y N Y N 


Nonverbal; responds 
using printed words Y Y N Y N Y N 


Nonverbal; responds 
using pictures Y Y N Y N Y N 


Nonverbal; responds 
using manual signs Y Y N Y N Y N 


Nonverbal; responds 
using eye gaze Y Y N Y N Y N 


Verbal but no use of 
hands Y Y N Y N Y N 


Communicates 
with objects or by 
indicating yes/no 


Y Y N Y N Y N 


  







42 


Appendix D: Item Alignment Study Agenda 
Day 1: Tuesday, July 14, 2015 
Time Activity 
8:00 to 8:30 am Registration, welcome, and introductions 


8:30 to 10:00 am Full group training 


10:00 to 10:15 am Break 


10:15 am to 12:00 pm Academic grade-level content target and focal 
KSA/Essential Understanding ratings for all 
grades 


12:00 to 12:45 pm Lunch 


12:45 to 2:45 pm Item ratings: Standard, DOK (grades 3, 5, 7, 
and 11) 


2:45 to 3:00 pm Break 


3:00 to 4:45 pm Item ratings: DOK, centrality (grades 3, 5, 7, 
and 11) 


4:45 to 5:00 pm Wrap-up, sign is materials, and dismiss 
 
Day 2: Wednesday, July 15, 2015 
Time Activity 
8:00 to 8:15 am Registration, welcome and logistics 


8:15 to 10:00 am Item ratings: DOK, centrality (grades 3, 5, 7, 
11) 


10:00 to 10:15 am Break 


10:15 am to 12:00 pm Item ratings: DOK, centrality (grades 3, 5, 7, 
and 11); transition to grades 4, 6, 8, and 11 


12:00 to 12:45 pm Lunch 


12:45 to 2:45 pm Item ratings: Standard, DOK (grades 4, 6, 8, 
and 11) 


2:45 to 3:00 pm Break 


3:00 to 4:45 pm Item ratings: DOK, centrality (grades 4, 6, 8, 
and 11) 


4:45 to 5:00 pm Wrap-up, sign in materials, and dismiss 
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Day 3: Thursday, July 16, 2015 
Time Activity 
8:00 to 8:15 am Registration, welcome and logistics 


8:30 to 10:00 am Item ratings: DOK, centrality (grades 4, 6, 8, 
and 11) 


10:00 to 10:15 am Break 


10:15 am to 12:00 pm Finish item ratings; brief discussion regarding 
differentiation and barriers 


12:00 to 12:45 pm Lunch 


12:45 to 2:45 pm Differentiation; barriers 


2:45 to 3:00 pm Break 


3:00 to 4:45 pm Differentiation; barriers 


4:45 to 5:00 pm Wrap-up, sign in materials, and dismiss 
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Appendix E: Panelist Evaluation Form 
EVALUATION OF SESSION PROCESSES AND OUTCOMES 


Study of the Quality of Alignment 
Among the Items, Core Content Connectors, focal Knowledge, Skills, 


and Abilities, and Essential Understandings for the NCSC AA-AAS 


With which panel did you work? 
 ELA Grades 3–4 
 ELA Grades 5–6 
 ELA Grades 7–8 
 ELA Grade 11 


 Mathematics Grades 3–4 
 Mathematics Grades 5–6 
 Mathematics Grades 7–8 
 Mathematics Grade 11 


 
Please check the box that that most closely reflects your opinion.  


 Strongly 
agree 


Agree 
somewhat 


Disagree 
somewhat 


Strongly 
disagree 


1. The facilities were appropriate to the 
work.     


2. The introductory presentation and 
training sessions were clear.     


3. The introductory and training materials 
were clear.     


4. The process used was appropriate to 
the work.     


5. The process used resulted in good 
information about the items, 
standards, and assessments. 


    


6. I feel like I was able to make a 
contribution to the sessions.     


7. I am satisfied with the group-
consensus DOK ratings for each 
standard. 


    


8. I am confident that my performance 
and content centrality ratings are 
reasonable. 


    


9. I am confident that my DOK ratings for 
the items are reasonable.     


 
THANK YOU FOR YOUR TIME AND EFFORT! 
If there are comments you would like to make about the study process or the ratings that 
resulted, or about what you learned from participating, or anything else, please make them here. 
Feel free to use the back of the paper if you need more space. 
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Appendix F: Alignment of Items to Focal KSAs or Essential 
Understandings 
1. ELA Content Centrality of Items in Relation to Focal KSAs or Essential 
Understandings, by Grade 


 Items No Link Far Link Near Link 
Linked to 


Focal 
KSA/EU 


Grade N N % n % n % % 
3 95 1 1.1 26 27.4 68 71.6 98.9 
4 96 0 0.0 16 16.7 80 83.3 100.0 
5 77 4 5.2 53 68.8 20 26.0 94.8 
6 76 0 0.0 44 57.9 32 42.1 100.0 
7 87 0 0.0 5 5.7 82 94.3 100.0 
8 87 0 0.0 5 5.7 82 94.3 100.0 
11 79 0 0.0 15 19.0 64 81.0 100.0 
Total 597 5 0.8 164 27.5 428 71.7 99.2 
 
2. ELA Performance Centrality of Items in Relation to Focal KSAs or Essential 
Understandings, by Grade 
 


Items No Link Far Link Near Link 
Linked to 


Focal 
KSA/EU 


Grade N n % n % n % % 
3 95 1 1.1 8 8.4 86 90.5 98.9 
4 96 0 0.0 13 13.5 83 86.5 100.0 
5 77 4 5.2 53 68.8 20 26.0 94.8 
6 76 0 0.0 44 57.9 32 42.1 100.0 
7 87 2 2.3 43 49.4 42 48.3 97.7 
8 87 3 3.4 41 47.1 43 49.4 96.6 
11 79 0 0.0 13 16.5 66 83.5 100.0 
Total 597 10 1.7 215 36.0 372 62.3 98.3 
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3. Mathematics Content Centrality of Items to Focal KSAs or Essential 
Understandings, by Grade 
 


Items No Link Far Link Near Link 
Linked to 


Focal 
KSA/EU 


Grade N n % n % n % % 
3 100 5 5.0 16 16.0 79 79.0 95.0 
4 100 0 0.0 20 20.0 80 80.0 100.0 
5 100 0 0.0 29 29.0 71 71.0 100.0 
6 100 0 0.0 26 26.0 74 74.0 100.0 
7 100 6 6.0 30 30.0 64 64.0 94.0 
8 100 4 4.0 35 35.0 61 61.0 96.0 
11 99 1 1.0 16 16.2 82 82.8 99.0 
Total 699 16 2.3 172 24.6 511 73.1 97.7 
 
4. Mathematics Performance Centrality of Items to Focal KSAs or Essential 
Understandings, by Grade 
 


Items None Some All 
Linked to 


Focal 
KSA/EU 


Grade N N % n % n % % 
3 100 6 6.0 28 28.0 66 66.0 94.0 
4 100 13 13.0 20 20.0 67 67.0 87.0 
5 100 3 3.0 0 0.0 97 97.0 97.0 
6 100 0 0.0 0 0.0 100 100.0 100.0 
7 100 4 4.0 32 32.0 64 64.0 96.0 
8 100 2 2.0 37 37.0 61 61.0 98.0 
11 99 0 0.0 8 8.1 91 91.9 100.0 
Total 699 28 4.0 125 17.9 546 78.1 96.0 
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The National Center and State Collaborative (NCSC) is applying the lessons learned 
from the past decade of research on alternate assessments based on alternate 
achievement standards (AA-AAS) to develop a multi-state comprehensive assessment 
system for students with the most significant cognitive disabilities.  


NCSC is a collaborative of 24 states and five organizations. The NCSC states 
participating in the Spring 2015 NCSC operational assessment are: Arizona, Arkansas, 
Connecticut, District of Columbia, Idaho, Indiana, Pacific Assessment Consortium 
(PAC-6)1, Maine, Montana, New Mexico, Rhode Island, South Carolina, South Dakota, 
and US Virgin Islands. As of Spring 2015, additional states are members of the NCSC 
Consortium, representing varying levels of participation. They are: California, Delaware, 
Florida, Louisiana, Maryland, New York, Oregon, Pennsylvania, Tennessee, and 
Wyoming. 


The five NCSC partner organizations include: National Center on Educational 
Outcomes (NCEO) at the University of Minnesota, National Center for the Improvement 
of Educational Assessment (Center for Assessment), University of North Carolina at 
Charlotte, University of Kentucky, and edCount, LLC.  
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Executive Summary 
Introduction 
To serve students with the most significant cognitive disabilities, the National Center 
and State Collaborative (NCSC) is designing an alternate assessment as part of a 
system that includes curriculum, instruction, and professional development resources, 
all aligned with the college and career ready standards (CCRS).2  


NCSC staff conducted the Item Mapping Study to examine the relationship between the 
items from the spring 2015 operational administration of the NCSC alternate 
assessment based on alternate achievement standards (AA-AAS) and the performance 
level descriptions (PLDs) for English language arts (ELA) and for mathematics. 
Panelists first determined the knowledge, skills, and abilities (KSAs) found in groups of 
items at each grade level within a content area. Panelists then determined the extent to 
which the KSAs in the items represented the KSAs in the PLDs, as well as the extent to 
which KSAs were present in the PLDs but missing from the group of items. Next, 
panelists analyzed which KSAs were present in the group of items but missing from the 
PLDs. Finally, panelists evaluated each item against the PLDs at each grade level and 
content area and determined the performance level, or PLD category, at which they 
would place the item. NCSC staff analyzed panelists’ ratings of the relationship between 
the KSAs in item groups and the KSAs in the PLDs and used this information to inform 
the NCSC validity argument and to suggest changes to the PLDs for future iterations of 
the NCSC AA-AAS.  


For purposes of this report, researchers addressed the following research questions 
about ELA and mathematics items in item groups: 


1. What KSAs are present in a particular group of items?  
2. How well do the KSAs in the item groups represent the KSAs in the PLDs? Do either 


the item groups or PLDs have gaps in the KSAs? 
3. In which performance level or PLD category would panelists place each item? Does 


the panelists’ placement of the items correspond to the placement of the items 
based on standard setting cut scores?  


Methodology 


Participants 
Panelists who participated in the item mapping study were a subset of those who 
participated in the NCSC AA-AAS standard setting in the summer of 2015. A total of 29 
ELA panelists and 33 mathematics panelists participated in the item mapping study, 
                                            
2 For a full copy of the report, please contact the Arizona Department of Education Director of Alternate 
Assessment, Audra Ahumada, at Audra.Ahumada@azed.gov. 
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with 3–9 panelists working in each of the grade-level and content area groups. 
Teachers and administrators from across the country with various backgrounds and 
experiences served as panelists. Approximately 82% of panelists (82.3%) indicated that 
they were special educators to students with significant cognitive disabilities at their 
grade level; the remaining 17.7% were general educators with content-specific 
expertise.  


Establishing Item Groups 
To evaluate the KSAs in the PLDs, researchers needed to create four groups of items 
that would correspond to four performance levels, or PLD categories. Specifically, 
researchers needed to create four groups of items that would match the abilities of the 
mid-range student in each of the four PLD categories. To do this, researchers needed 
the cut scores established during standard setting, the item difficulty levels, and the 
ordered item booklets.  


Once standard setting concluded, the test development partner provided NCSC 
researchers with the cut scores by grade and content area. Each grade had three cut 
scores, and these scores were used to create four groups of items that corresponded to 
the PLD categories. Using the ordered item booklet and the item difficulty levels that the 
test development partner provided to NCSC researchers, researchers first identified the 
midpoint between each of the three cut scores. For example, if the first cut score fell on 
the eighth item in the ordered item booklet, researchers used the difficulty levels of the 
first item and the eighth item in the ordered item booklet to calculate the median 
difficulty level. Because the first cut score is bookended by the first item in the ordered 
item booklet, all items that fell below the midpoint between the first item and first cut 
score became part of item group 1.To create the next item group, researchers then 
calculated the median item difficulty between the first cut score (at the eighth item) and 
the second cut score (at the twentieth item). Researchers repeated this step to create 
the four item groups at each grade level for each content area (see Exhibit 4 for the 
number of items per group). Researchers created the item groups using the mid-point 
between each cut score to represent the mid-range student, and each of the four item 
groups corresponded to each of the four performance levels or PLD categories (e.g., 
item group 1 corresponded to performance level 1). 


Data Collection Process  
NCSC researchers provided panelists with ordered item booklets and PLDs on secure 
computers and in paper format. Because panelists had participated in the NCSC 
standard setting activities, they were familiar with these documents. NCSC researchers 
provided panelists with training to orient them to the tasks, and then panelists provided 
group-level consensus ratings as well as individual ratings to answer the study’s three 
research questions concerning ELA and mathematics items and item groups. 


Research Question 1: Group Ratings 
Panelists worked with the members of their content area and grade-level group to list 
the KSAs present in each of the item groups and to reach consensus on those KSAs. 
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Researchers required panelists in each group to reach consensus on the KSAs found in 
an item group prior to moving on to individual ratings. Requiring this consensus on the 
KSAs in each item group ensured that each panelist used the same KSAs to answer the 
remaining questions. 


Research Question 2: Individual Ratings  
After reaching consensus on the KSAs in each item group, panelists worked 
independently to provide their overall ratings of the degree to which the KSAs in the 
item groups represented the KSAs found in the PLD categories. The panelists also 
noted any gaps between the KSAs represented in the items and those described in the 
PLDs. They used a rating scale to indicate the degree to which the KSAs in the group of 
items represented the KSAs in the PLDs (see Exhibit 1).  


Exhibit 1. Rating the Relationship of KSAs in Items to KSAs in PLDs 


Score Description 
0 This group of items barely represents or does not represent the 


knowledge, skills, and abilities found in the PLDs. 
1 This group of items represents some of the knowledge, skills, and 


abilities found in the PLDs, but there are notable gaps. 
2 This group of items represents some of the knowledge, skills, and 


abilities found in the PLDs, with small gaps. 
3 This group of items fully represents the knowledge, skills, and abilities 


found in the PLDs.  


After panelists provided their rating scores, they identified any gaps in KSAs between 
the item group and the corresponding PLDs. Specifically, panelists responded to the 
following questions:  


• “What KSAs present in the PLDs are missing from this group of items?” 


• “What KSAs present in this group of items are missing from the PLDs?” 


Research Question 3: Individual Item PLD Ratings 


After panelists compared KSAs in the item groups to KSAs in the corresponding PLDs 
and identified gaps, researchers asked panelists to place each item into the 
performance level or PLD category that they thought was the best fit. Researchers 
presented the items to panelists in the ordered item list. They acknowledged that 
panelists’ experience with the standard setting conducted prior to item mapping might 
introduce bias into the activity, but they asked panelists to focus on the KSA 
descriptions for an item and to compare those descriptions to the PLD categories, doing 
their best to set aside knowledge of the standard setting results.  


Data Analysis 
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For the purpose of this report, researchers organized panelist-designated item group 
KSAs into tables by grade and content area.  


To analyze how well the KSAs in the item groups represented the KSAs in the PLDs, 
researchers calculated the average rating score by content area, grade, and item group 
and provided the range of rating scores. In grade-specific tables, researchers presented 
the average rating scores, the range of rating scores, and the KSAs that panelists 
thought were present in the PLDs but missing from the group of items. Researchers 
expected that only a few of the KSAs that were present in the item groups would be 
missing from the PLDs, thus, researchers simply provided the list of missing KSAs in 
grade and content area tables.  


To evaluate whether the panelists’ PLD placement of the item corresponded to the PLD 
placement established during the standard setting process, researchers first assigned a 
panelist’s rating to one of three groups:  


(a) The placement coincides with that found through standard setting;  
(b) The placement is at a higher performance level than that found through standard 


setting; or  
(c) The placement is at a lower performance level than that found through standard 


setting.  


Researchers then calculated the frequency and percent of panelists’ PLD assignments 
falling into the above rating groups by content area and grade level.  


Findings 
Researchers described findings by research question. 


Research Question 1: What KSAs are present in the group of items? 
Panelists identified the KSAs that described each of the four item groups per content 
area. In general, panelists agreed on the KSAs for each item group and did not have 
any difficulty in understanding how the item groups related to the PLDs . 


Research Question 2: How well do the KSAs in the item groups 
represent the KSAs in the PLDs? Do either the item groups or PLDs 
have gaps in the KSAs? 
To address this question, panelists in each grade level used the lists of KSAs that they 
had identified as representative of the each of the four item groups and compared the 
KSAs in the item groups to the KSAs in the corresponding PLDs. Panelists rated the 
items using the 0–3 rating scale (see Exhibit 1) to indicate the extent to which the KSAs 
in the four item groups represented the KSAs in the PLDs.  


ELA 
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ELA grade 3 panelists’ average ratings ranged from 1.75 to 2.25 across item groups. 
Almost all panelists gave item groups a rating score of 2 or above, indicating that the 
KSAs in the item groups represented the KSAs in the PLDs, but with small gaps. 
However, one rater indicated that there were notable gaps between the KSAs in item 
groups 1 and 4 and the KSAs in the PLDs.  


ELA grade 4 panelists’ average ratings ranged from 1.60 to 2.30 across item groups. All 
grade 4 ELA panelists gave item groups 3 and 4 rating scores of 2 and 3, indicating that 
the KSAs in the item groups represented the KSAs in the PLDs, with small gaps, or that 
the KSAs in the item groups fully represented the KSAs in the PLDs. However, two 
panelists indicated that there were notable gaps between the KSAs in item group 1 and 
the KSAs in the corresponding PLDs. 


ELA grade 5 panelists’ average ratings ranged from 1.30 to 2.00. They gave the KSAs 
in three of the four item groups a rating score of 2, indicating that the KSAs in the items 
represented some of the KSAs found in the PLDs, with small gaps. However,  two raters 
indicated that there were some notable gaps in the KSAs in item group 2.  


ELA grade 6 panelists’ average rating ranged from 1.33 to 1.67. They gave all four item 
groups a rating score of 1 or 2, indicating that either notable or small gaps were present 
in the KSAs in each item group.  


ELA grade 7 panelists’ average ratings ranged from 1.00 to 3.00, and panelists 
consistently agreed on their ratings. All four panelists gave item group 1 a rating score 
of 1, indicating that the KSAs in that group contained notable gaps. All four panelists 
also gave item groups 2 and 3 a rating score of 2, indicating that the KSAs in those 
groups had small gaps. All four panelists gave a rating score of 3 to item group 4, 
indicating that the KSAs in the group fully represented the KSAs found in the PLDs.  


ELA grade 8 panelists’ average ratings ranged from 2.00 to 3.00, and panelists 
consistently agreed on their ratings. All panelists gave item groups 1 and 3 a rating 
score of 2, indicating that the KSAs in the item groups represented some of the KSAs 
found in the PLDs, with small gaps. Some panelists gave item groups 2 and 4 a rating 
score of 3, indicating that the item groups fully represented the KSAs in the PLDs.  


ELA grade 11 panelists’ average ratings ranged from 1.00 to 3.00. Panelists 
consistently gave item groups 2, 3, and 4 rating scores of 2 and 3. However, all 
panelists gave item group 1 a rating score of 1, indicating that the item group was 
missing several KSAs found in the corresponding PLDs.  


Mathematics 
Mathematics grade 3 panelists’ average rating was 2.00 across all item groups. This 
rating indicated that the items represented some of the KSAs in the PLDs but had some 
small gaps.  


Mathematics grade 4 panelists’ average ratings ranged from 1.00 to 1.30. For each item 
group, panelists agreed that the KSAs in a particular item group represented some of 
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the KSAs found in the PLDs, but that there were either notable gaps or small gaps. All 
three panelists gave item groups 1 and 2 a rating score of 1, indicating that there were 
notable gaps in the KSAs for each item group. One panelist indicated there were small 
gaps in the KSAs in item groups 3 and 4, but two panelists indicated that there were 
notable gaps in these item groups. 


Mathematics grade 5 panelists’ average ratings ranged from 0.00 to 2.25; they were the 
only group across content areas and grade levels to unanimously assign a rating score 
of 0 to an item group. They agreed that the KSAs in item group 1 barely represented or 
did not represent the KSAs in the PLDs. However, they found that the KSAs in item 
groups 2, 3, and 4 either fully represented or represented with small gaps the KSAs in 
the PLDs.  


Mathematics grade 6 panelists’ average ratings ranged from 1.25 to 2.25, and 
researchers found notable variability in their ratings across the item groups. Panelists 
noted that the KSAs in item group 1 did not represent the KSAs in the PLDs, barely 
represented the KSAs in the PLDs, or represented some of the KSAs in the PLDs, but 
with notable gaps. Three of the four panelists indicated that the KSAs in item group 2 
barely represented or did not represent the KSAs in the PLDs. Panelists agreed that the 
KSAs in item group 3 contained small gaps or no gaps. Most panelists indicated that the 
KSAs in item group 4 did not represent the KSAs in the PLDs (they gave that item group 
a rating score of 0), and another panelist indicated that there were notable gaps.  


Mathematics grade 7 panelists’ average ratings ranged from 1.00 to 2.00. They agreed 
that the KSAs in item groups 2, 3, and 4 represented the KSAs in the PLDs, with small 
gaps. All four panelists gave item group 1 a rating score of 1, indicating that there were 
notable gaps in the KSAs in that item group.  


Mathematics grade 8 panelists’ average ratings ranged from 1.00 to 2.00. All panelists 
indicated that there were notable gaps in the KSAs in item group 1. Three panelists 
reported that the KSAs in item group 2 represented the KSAs in the PLDs with small 
gaps; however, one panelist indicated that there were notable gaps. Three panelists 
indicated that the KSAs in item group 3 represented the KSAs in the PLDs with small 
gaps; but again, one panelist indicated that there were notable gaps. All grade 8 
mathematics panelists agreed that the KSAs in item group 4 represented the KSAs in 
the PLDs, with small gaps.  


Mathematics grade 11 panelists’ average ratings ranged from 1.60 to 2.40, and 
researchers found notable variability in their ratings across the item groups. Three of the 
nine panelists indicated that the KSAs in item group 1 contained notable gaps. Two 
panelists indicated that there were notable gaps in KSAs in item group 2. Six of the nine 
panelists indicated that there were notable gaps in the KSAs in item group 3. Finally, 
two panelists indicated that there were notable gaps in KSAs in item group 4.  


Gaps in the PLDs 
Panelists also identified the KSAs they found in the items but not in the PLDs (see 
Appendix F. ELA: KSAs Present in the Group of Items but Missing From the PLDs and 
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Appendix G. Mathematics: KSAs Present in the Group of Items but Missing From the 
PLDs). In general, ELA and mathematics panelists indicated that more KSAs were 
missing from item groups than were missing from PLDs; however, mathematics 
panelists identified more PLDs missing KSAs than did ELA panelists.  


ELA panelists at grades 3, 4, and 6 noted that the PLDs were missing more KSAs than 
the item groups. However, in this same type of reverse comparison, ELA panelists at 
grades 5, 7, 8, and 11 noted that few KSAs were missing from the PLDs.  


Mathematics panelists at grades 6 and 11 reported that more PLDs than item groups 
were missing KSAs. However, in this same type of reverse comparison, panelists at 
grades 3–5 and 7–8 reported that fewer KSAs were missing from the PLDs.  


Research Question 3: In which performance level or PLD category 
would panelists place each item? Does the panelists’ placement of 
the items correspond to the placement of the items based on 
standard setting cut scores?  
As their final task, panelists assigned each individual item to the performance level that 
they thought best fit the item. Researchers reiterated that panelists should attempt to 
disregard item placement based on the cut scores determined through standard setting, 
and instead make decisions about assigning an appropriate performance level based on 
the panelist’s assessment of what the item required rather than on the descriptors at 
each performance level. 


In all ELA grades, 71.9% of panelists’ placements of items corresponded to the same 
performance level as had been established through the application of cut scores from 
standard setting (see Exhibit 2). Grade 4 ELA panelists placed the fewest number of 
items in the same PLD level: only 57% placed items at the performance level 
corresponding to the PLD category established for the item by the application of the cut 
scores. Of item placements at a different performance level, 16.4% corresponded to a 
placement that was higher than the placement established through application of the cut 
scores, and 11.7% corresponded to a placement that was lower than the level 
established during standard setting. 


Across all grades, 72.8% of mathematics panelists’ placements of the items 
corresponded to the performance level established through the application of cut scores 
from standard setting. Mathematics panelists at grades 4 and 8 placed the fewest 
number of items in the same performance level or PLD category (65.8% and 67.5%, 
respectively). Of item placements at a performance level that differed from an item’s 
performance level established through standard setting, 17.9% corresponded to a 
higher level and another 9.3% corresponded to a lower level. 
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Exhibit 2. Panelists’ Performance Level Placements of Items, by Content Area and 
Grade 


 


 
Conclusions 
NCSC examined the degree to which the NCSC AA-AAS operation items mapped to the 
ELA and mathematics PLDs to ascertain whether the KSAs captured by the items 
corresponded to and represented what NCSC intended to measure. 


In general, ELA panelists indicated that the KSAs in the item groups represented the 
KSAs in the corresponding PLDs. Though many grades had panelists who assigned a 
rating score of 1 to some of the item groups, these ratings were typically made by one 
participant in a particular group. Across grades, the average alignment rating met or 
exceeded 2.00 in 18 of the 28 item groups (64.3%), indicating that the KSAs in the item 
groups represented the KSAs in the associated PLDs, with only small gaps. Of the item 
groups with an average rating of less than 2.00, six had an average rating of 1.60 or 
higher (21.4%). All grade 6 item group average ratings fell below 2.00, exhibiting the 
lowest averages of any grade. 


Mathematics panelists provided notably more rating scores of 1 or 0 than did ELA 
panelists (34.3% and 19.6%, respectively); mathematics panelists were also the only 
panelists to assign a rating score of 0 to any item group. In comparison to the average 
ELA rating, the average mathematics rating met or exceeded 2.00 for only 12 of the 28 
mathematics item groups (42.9%). Of the item groups with an average rating of less 
than 2.00, five had an average rating of 1.60 or higher (17.9%). However, no item group 


  Percent  
Content 


area Grade Same Higher Lower 


EL
A


 


3 75.8 6.8 17.4 
4 57.0 28.5 14.5 
5 75.0 10.7 14.3 
6 71.3 18.4 10.3 
7 73.6 20.0 6.4 
8 73.5 19.1 7.4 
11 77.6 11.0 11.4 


Total 71.9 16.4 11.7 


M
at


he
m


at
ic


s 


3 74.8 24.5 0.6 
4 65.8 27.5 6.7 
5 78.8 16.3 5.0 
6 75.0 11.3 13.8 
7 70.6 17.5 11.9 
8 67.5 11.9 20.6 
11 77.2 16.1 6.7 


Total 72.8 17.9 9.3 
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in grade 4 had an average rating that reached 1.50, indicating that the KSAs in all grade 
4 item groups represented some of the KSAs in the PLDs but with notable gaps. 


Panelists indicated that some KSAs were missing when they used either the item group 
or the PLD as their frame of reference. They found fewer gaps when they used the item 
group as a frame of reference and evaluated whether a PLD was missing KSAs that 
were in the item group than when they used the PLD as a frame of reference and 
evaluated whether items were missing KSAs that were in the PLD. 


Some 71.9% of ELA panelists’ placement of items at a performance level corresponded 
to the performance level established through application of the cut scores. If panelists 
did not think that an item belonged to the same performance level, they most often 
placed the item at a higher level. Nearly 73% (72.8%) of mathematics panelists’ 
placement of the items corresponded to the placement established through standard 
setting. But if panelists did not think an item belonged to the same performance level, 
they most often placed the item at a higher level. 


Limitations and Recommendations 
Familiarity with the PLDs and the items was integral to the success of the study. As 
such, researchers capitalized on the knowledge that panelists had gained during the 
standard setting process and scheduled the Item Mapping Study to occur directly after 
the standard setting process. However, panelists’ familiarity with the cut scores, with the 
order of items in terms of difficulty, and with the application of the PLDs might have 
introduced bias into their descriptions of KSAs within an item group and their placement 
of items at a performance level. Researchers frequently reminded panelists to disregard 
the information they had learned during standard setting and found that some panelists 
recommended placing items at higher or lower performance levels than had been 
established with the cut scores from standard setting.  


Many panelists indicated that the item groups were missing many of the KSAs found in 
the corresponding PLDs. This could be attributed to the placement of the cut scores. In 
addition, state partners may want to revisit the PLDs to ensure ample coverage of the 
KSAs.  


.







1 


NCSC ELA and Mathematics Item 
Mapping Study: Performance Level 
Descriptions and Items 
Introduction 
To serve students with the most significant cognitive disabilities, the National Center 
and State Collaborative (NCSC) is designing an alternate assessment based on 
alternate achievement standards (AA-AAS) as part of a system that includes curriculum, 
instruction, and professional development resources, all aligned with the college and 
career ready standards (CCRS). NCSC is committed to developing an assessment 
system that connects instruction and assessment. As part of this commitment, NCSC 
conducted the Item Mapping Study in the summer of 2015 to investigate the relationship 
between the items from the spring 2015 operational assessment administration and the 
English Language Arts (ELA) and the mathematics performance level descriptions 
(PLDs). This report details the findings from the Item Mapping study.  


The purpose of the Item Mapping Study was to examine the alignment of the 
knowledge, skills, and abilities (KSAs) in the PLDs with the KSAs in item groups that 
researchers created using the standard setting cut scores and item difficulty levels. 
Researchers sought to ascertain whether the original PLDs captured the KSAs as 
NCSC intended. NCSC researchers conducted the study immediately following the test 
development partner’s standard setting meeting for the spring 2015 administration. 
Conducting the study immediately following standard setting allowed researchers to 
capitalize on the panelists’ familiarity with and knowledge of the operational items as 
presented in the ordered item booklets. 


Researchers asked panelists representing each grade level and content area to 
describe the KSAs in the groups of items that researchers had created using the 
standard setting cut scores and item difficulty levels. Panelists used these KSAs (a) to 
identify how well item groups mapped onto the corresponding PLD categories, (b) to 
describe any missing KSAs in either the item groups or the PLDs, and (c) to assign 
each individual item to a particular performance level, or PLD category. Ultimately, 
researchers will use the results to improve the PLDs where needed and to strengthen 
the validity argument. 


Research Questions  
NCSC staff developed the research questions with the goal of collecting evidence to 
determine how well the item groups mapped onto the PLDs. Researchers addressed 
the following research questions about the ELA and mathematics items and item 
groups: 
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1. What KSAs are present in this group of items?  
2. How well do the KSAs in the item groups represent the KSAs in the PLDs? Do 


either the item groups or PLDs have gaps in the KSAs? 
3. In which performance level or PLD category would panelists place each item? 


Does the panelists’ placement of the items correspond to the placement of the 
items based on standard setting cut scores?  


Standard Setting 
During standard setting, panelists used a modified bookmark method to set cut scores 
for each performance level. The bookmark method involved providing panelists with an 
ordered item booklet, which orders the items on the operational assessment from least 
to most difficult. In describing the task of setting cut scores, test development partners 
asked panelists to think about the characteristics of a student who would barely make it 
past a particular item, and to set the cut score at that item. Thus, the focus of standard 
setting was the student on the cusp of the cut score. Researchers used these cut 
scores to create the item groups for the Item Mapping Study. 


Methodology 
Panelists 


Three to nine panelists worked in each of the grade-level and content-area groups (see 
Exhibit 1 and Exhibit 2). Teachers and administrators from across the country with 
various backgrounds and experiences served as panelists during item mapping. They 
reported their experience through a brief questionnaire (see Appendix A. Panelist 
Questionnaire). Approximately 82% of panelists (82.3%) indicated that they were 
special educators to students with significant cognitive disabilities at their panel grade 
level, though some general educators also participated in the study (see Exhibit 3).  
Panelists represented the following NCSC partner states who participated in the spring 
2015 operational assessment administration: Arizona, Arkansas, Connecticut, Idaho, 
Indiana, Maine, Montana, New Mexico, Rhode Island, South Carolina, and South 
Dakota, as well as the District of Columbia and the U.S. Virgin Islands.  


Exhibit 1. Total Number of Panelists: ELA 
Grade Number of panelists 
3 4 
4 5 
5 3 
6 3 
7 4 
8 4 
11 6 
Total 29 
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Exhibit 2. Total Number of Panelists: Math 
Grade Number of panelists 
3 4 
4 3 
5 4 
6 4 
7 4 
8 5 
11 9 
Total 33 
 
Exhibit 3. Panelist Background and Experience 


Experience Number of 
panelists* 


Percentage of 
panelists 


Special educator of students with 
significant cognitive disabilities at panel 
grade levels 


51 82.3 


General educator/content specialist 
with mathematics/ELA expertise at 
panel grade levels 


8 12.9 


Administrator with expertise with 
students with significant cognitive 
disabilities  


11 17.7 


Experience teaching students who are 
blind, deaf, or deaf-blind 20 32.3 


Experience teaching students who are 
English learners and have significant 
cognitive disabilities  


21 33.9 


*Note. Panelists could respond to multiple options. 


Performance Level Descriptions 
Performance level descriptions (PLDs) describe the KSAs that students performing at a 
given level should possess. In creating the PLDs, NCSC went through an iterative 
process that involved obtaining feedback from organizational partners and content 
experts. The in-depth examination of the grade-level PLD categories within and across 
grade levels and content areas ensured that the PLDs provided progressive 
descriptions of what students are expected to know and be able to do as an outcome of 
progress across grades, with the end goal being college, career, and community 
readiness. The NCSC PLDs describe the KSAs that are expected of the mid-range 
student, or the student whose skills and abilities would match the middle of a particular 
PLD level.  
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Establishing Item Groups 
To evaluate the KSAs in the PLDs, researchers needed to create a group of items that 
would correspond to each of the four PLD categories, or performance levels. 
Specifically, researchers needed to create four groups of items that corresponded to the 
mid-range student in each of the four performance levels. To do this, researchers 
needed the cut scores established during standard setting, the item difficulty levels, and 
the ordered item booklets.  


Once standard setting concluded, the test development partner provided NCSC 
researchers with the cut scores by grade and content area. Each grade had three cut 
scores, and these scores were used to create four groups of items that corresponded to 
the four performance levels. Using the item difficulty levels that the test development 
partner provided to NCSC researchers, and the ordered item booklet, researchers first 
identified the midpoint between each of the three cut scores. For example, if the first cut 
score fell on the eighth item in the ordered item booklet, researchers used the difficulty 
levels of the first item and the eighth item in the ordered item booklet to calculate the 
median difficulty level. Because the first cut score is bookended by the first item in the 
ordered item booklet, all items that fell below the midpoint between the first item and 
first cut score became part of item group 1.To create the next item group, researchers 
then calculated the median item difficulty between the first cut score (at the eighth item) 
and the second cut score (at the twentieth item). Researchers repeated this step to 
create the four item groups at each grade level for each content area (see Exhibit 4 for 
the number of items per group). Researchers created the item groups using the mid-
point between each cut score to represent the mid-range student, and each of the four 
item groups corresponded to each of the four performance levels or PLD categories 
(e.g., item group 1 corresponded to performance level 1). 


Exhibit 4. Number of Items per Item Group 
 Grade Item group 
  1 2 3 4 


ELA 


3 4 6 13 7 
4 4 8 12 8 
5 5 5 10 5 
6 5 5 12 7 
7 4 7 8 12 
8 4 9 8 11 


11 4 6 14 8 


Mathematics 


3 4 10 15 10 
4 6 7 13 9 
5 5 7 16 11 
6 7 10 13 7 
7 5 9 10 14 
8 4 10 14 10 


11 4 7 12 15 
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Data Collection Process 
NCSC researchers provided panelists with ordered item booklets and PLDs on secure 
computers and in paper format. NCSC researchers first provided training to the groups 
to orient them to the tasks (see Appendix B. Item Mapping Training). After NCSC 
researchers provided the training sessions, panelists provided group-level and 
individual ratings. On the first day of the study, ELA and mathematics panelists at grade 
11 completed the rating process. On the second day of the study, ELA and mathematics 
panelists at grades 3–8 completed the rating process. 


Research Question 1: Group Level Ratings 
Panelists worked with their content-area and grade-level groups to list the KSAs in each 
of the four groups of items, each of which had anywhere from 4 to 16 items. Panelists 
collaborated within their content-area and grade-level groups to describe the KSAs in 
each item group. Specifically, panelists in each group responded to the question, “What 
knowledge, skills, and abilities are found in this group of items?” Researchers required 
panelists in each group to reach consensus on the KSAs found in item groups prior to 
moving on to individual ratings. Requiring consensus on the KSAs for each item group 
ensured that each panelist used the same KSAs to answer the remaining questions.  


Research Question 2: Individual Ratings 
After reaching consensus in describing the KSAs in each item group, panelists worked 
independently to provide their overall ratings of the item groups and to note any gaps 
between the KSAs in the items and the KSAs in the PLDs.   


Panelists first rated the degree to which the KSAs in the item groups represented the 
KSAs in the PLDs. During the training session and throughout the rating process, NCSC 
researchers reminded panelists that the PLDs describe the mid-range student, or the 
student whose skills and abilities would match the middle of a particular PLD level, and 
they explained that they created the four item groups in each grade level and content 
area using the item difficulty midpoint between the cut scores. Panelists used a rating 
scale to indicate the degree to which the KSAs in the group of items represent the KSAs 
in the PLDs (see Exhibit 5).  


Exhibit 5. Rating the Relationship of KSAs in Items to KSAs in PLDs 
Score Description 
0 This group of items barely represents or does not represent the 


knowledge, skills, and abilities found in the PLDs. 
1 This group of items represents some of the knowledge, skills, and 


abilities found in the PLDs, but there are notable gaps. 
2 This group of items represents some of the knowledge, skills, and 


abilities found in the PLDs, with small gaps. 
3 This group of items fully represents the knowledge, skills, and abilities 


found in the PLDs.  
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After panelists provided their rating scores, they identified any gaps between KSAs in 
the item group and KSAs in the corresponding PLDs. Specifically, panelists responded 
to the following questions:  


• “What KSAs present in the PLDs are missing from this group of items?” 


• “What KSAs present in this group of items are missing from the PLDs?” 


Research Question 3: Individual Item PLD Ratings 


Upon completing the description of any gaps between the KSAs in the item group and 
the KSAs in the corresponding PLDs, researchers asked panelists to place each item 
into the performance level they thought was the best fit. Researchers presented 
panelists with the items in the ordered item list they had seen during the standard 
setting meeting. Researchers acknowledged that panelists’ familiarity with the ordered 
item booklets and the cut scores may have biased their item assignments. 


Participant Evaluation 
At the conclusion of the study, panelists completed an evaluation of the study’s process 
(see Appendix C. Evaluation Form). Researchers asked panelists to rate their 
agreement—strongly agree (4), agree (3), disagree (2), or strongly disagree (1)—with a 
series of statements about the study. Panelists’ evaluations reflect high levels of 
satisfaction with the process and the outcomes of the study (see Exhibit 6). 


Exhibit 6. Participant Evaluation Results 


Statement Average rating 
1. Facilities were appropriate to the work. 3.5 
2. Introductory presentation and training sessions were clear. 3.2 
3. The process used was appropriate to the work. 3.4 
4. The process used resulted in good information about the 


items and the PLDs. 
3.4 


5. I was able to make a contribution to the study. 3.6 


6. I am satisfied with the rating scale used. 3.4 
7. I am confident that my holistic ratings are reasonable. 3.5 
8. I am confident that my item level ratings are reasonable. 3.5 


Data Analysis 
Researchers did not analyze the KSAs that participants used to describe each item 
group. Researchers simply tabled the list of KSAs by content area and grade. 
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To analyze how well the KSAs in the item groups represented the KSAs in the PLDs, 
researchers calculated the average rating by content area, grade, and item group. 
Researchers presented the average ratings by item group in a table, along with the 
KSAs that panelists reported as missing in that item group. Researchers expected that 
only a few of the KSAs that were present in the items would be missing from the PLDs, 
they created tables for the list of missing KSAs in the PLDs.  


To evaluate whether the panelists’ PLD placement of the item corresponded to the 
placement established during standard setting, researchers calculated the frequency of 
panelists’ PLD assignment by content area and grade. Specifically, researchers 
calculated the frequency with which panelists’ PLD assignment matched the PLD 
assignment that had been established during standard setting, and the frequency with 
which placements were higher or lower than that placement. 


Results 
Researchers described results by research question. 


Research Question 1: What KSAs are present in the group of items? 
Panelists identified the KSAs that described each of the four item groups (see Appendix 
D. ELA Items: Knowledge, Skills, and Abilities Identified by Panelists and Appendix E. 
Mathematics Items: Knowledge, Skills, and Abilities Identified by Panelists). In general, 
panelists easily reached consensus in identifying the KSAs for each item group and did 
not have any difficulty in understanding how the item groups related to the PLDs. 


Research Question 2: How well do the KSAs in the item groups 
represent the KSAs in the PLDs? Do either the item groups or PLDs 
have gaps in the KSAs? 
To address this question, panelists used the lists of KSAs that they identified as 
representative of the item group and compared these to the KSAs in the corresponding 
PLDs. Panelists gave the items a score of 0–3 to indicate the extent to which the KSAs 
in the four item groups represented the KSAs in the PLDs (see Exhibit 4). Panelists also 
indicated which KSAs were present in the PLDs but missing from the item groups. 
Exhibits 5–18 represent the panelists’ average ratings and the range of individual 
ratings. 


ELA: Gaps in the Item Groups 
ELA grade 3 panelists’ average ratings ranged from 1.75 to 2.25 (see Exhibit 7). 
Panelists’ gave item groups rating scores of 2 and above, with the exception of one 
rater who gave item group level 2 a rating score of 1 and one rater who gave item group 
level 4 a rating score of 1. The panelist who provided a 1 rating score to item group 2 
indicated that using information from charts, graphs, and diagrams to answer questions, 
identifying the purpose of text features, describing the relationships between characters, 
identifying simple words, and identifying categories related to the set of facts were 
missing from the items. The panelist who gave item group 4 a  rating score of 1 
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indicated that finding the main idea and supplementary ideas in informational text, 
finding the main idea of something visually presented, and using information from 
charts, graphs, and diagrams to answer questions were missing.  


Exhibit 7. ELA: Grade 3 KSA Ratings  


Item group Average Range What KSAs are present in PLDs but 
missing from item groups? 


1 2.00 2 Identify characters/setting in literary text; 
identify title, caption or heading in info text; 
identify word meaning; detail from text; 
identify topic in a literary text. 


2 1.75 1–2 Use info from charts, graphs, diagrams to 
answer questions; identify the purpose of text 
features; describe relationship between 
characters; identify simple words; identify 
category related to set of facts; details from 
text. 


3 2.25 2–3 Identify the purpose of text features; identify 
grade level words; identify a text feature to 
present information. 


4 2.25 1–3 Main idea and supplementary ideas in 
informational text; main idea of visually 
presentation; use information from charts, 
graphs, or diagrams to answer questions; 
identify purpose of text features in info text. 


Note. Missing KSAs were provided by panelists. 


Grade 4 ELA panelists consistently rated the KSAs in item groups 3 and 4 as 
representing the KSAs in the PLDs with only small gaps or no gaps (see Exhibit 8). Two 
panelists rated the KSAs in item group 1 as having notable gaps, and one of those two 
panelists rated the KSAs in item group 2 as containing notable gaps. In item group 1, 
the two panelists noted that the following KSAs were missing: identifying charts, graphs, 
diagrams, or timelines in an informational text, using context to identify the meaning of 
multiple meaning words, and identifying the concluding sentence. However, item group 
1 contained only four items, so several KSAs present in the PLDs were likely absent 
from the small item group. The panelist who provided a rating score of 1 to item group 2 
indicated that the following KSAs were missing: using context to identify the meaning of 
multiple meaning words; identifying simple words; locating information in charts, graphs, 
and diagrams; and identifying the concluding sentence related to information in an 
explanatory text. 
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Exhibit 8. ELA: Grade 4 KSA Ratings 


Item group Average Range What KSAs are present in PLDs but 
missing from item groups? 


1 1.60 1–2 Identify charts, graphs, diagrams, or timelines 
in an info text; use context to identify the 
meaning of multiple meaning words; identify 
concluding sentence. 


2 1.80 1–2 Use context to identify the meaning of multiple 
meaning words; identify simple words; locate 
information in charts, graphs, diagram; identify 
concluding sentenced related to information in 
explanatory text; determine theme. 


3 2.40 2–3 Describe character traits using text based 
details in literacy text; determine the main idea 
of informational text; identify supportive 
details; explain how the info provided in 
charts, graphs, diagrams contributes to 
understanding; identify a text feature. 


4 2.80 2–3 Determine the theme of literary text and 
identifying supportive details; explain how 
information from charts, graphs, diagrams, or 
timelines contributes to an understanding. 


Note. Missing KSAs were provided by panelists. 


ELA grade 5 panelists gave the KSAs in three of the four item groups a rating score of 
2, indicating that the KSAs in the items represented some of the KSAs found in the 
PLDs, with only small gaps (see Exhibit 9). However, two raters indicated that there 
were some notable gaps in the KSAs in item group 2. These two raters noted that the 
following KSAs in the PLDs were missing from the items: determining the main idea with 
supporting details; using details from the text to support the author’s point of view; 
comparing and contrasting how information and events are presented in two texts; using 
context to identify the meaning of multiple meaning words; and comparing characters, 
settings, and events.  
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Exhibit 9. ELA: Grade 5 KSA Ratings 


Item group Average Range What KSAs are present in PLDs but 
missing from item groups? 


1 2.00 2 Identify character setting and event in a 
literary event; identify main idea of 
informational text; anything having to do with 
informational text including topic, main idea. 


2 1.30 1-2 Determine main idea with supporting details; 
use details from text to support author's point 
of view; compare and contrast how 
information and events are presented in two 
texts; use context to identify the meaning of 
multiple meaning words; compare 
characters, settings and events. 


3 2.00 2 Use details from text to support an author in 
informational text; include a variety of 
sentence types including phrases and 
transition words; support an explanatory text 
topic with relevant information; compare 
characters, setting, events; determine main 
idea and supporting details. 


4 2.00 2 Compare characters, setting, and events in 
literary text; use details from text to support 
an author’s point in informational text; 
compare and contrast how info and events 
are presented in two informational texts. 


Note. Missing KSAs were provided by panelists. 


Panelists gave the ELA grade 6 KSAs in the item groups an average rating between 
1.33 and 1.67 (see Exhibit 10). Panelists gave all four item groups rating scores of 1 or 
2, indicating that compared to the KSAs in the PLDs, there were either notable or small 
gaps in the KSAs in each item group. Two panelists noted that in item group 1, 
identifying an event from beginning to end; identifying a character; and identifying a 
description were missing. In item group 2, a panelist reported that comparing alike and 
different; making inferences about characters; and identifying the introduction, body, 
and conclusion were missing. In item group 3, a panelist noted that using evidence from 
the text to support the author’s claim; and supporting inferences about characters using 
literacy text were missing. In item group 4, panelists noted that summarizing text from 
beginning to end; asking what is next (in the beginning, middle, and the end); making 
inferences about characters; and using details in literary text were missing. Researchers 
noted that item groups 1 and 2 each possessed only five items; thus it is likely that 
some of the KSAs present in the PLDs were missing from the small item groups. 
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Exhibit 10. ELA: Grade 6 KSA Ratings 


Item group Average Range What KSAs are present in PLDs but 
missing from item groups? 


1 1.33 1-2 Identify event beginning to end; make 
inferences; address writing; identify a 
character; identify a description; variety of 
text - only literary; multi- meaning word in 
informational text; identifying an event. 


2 1.67 1-2 Summarize literary text beginning to end; 
variety of text; compare alike and different; 
make inferences about characters; identify 
introduction, body and conclusion. 


3 1.67 1-2 Few items addressing writing; evidence from 
text to support author's claim; support 
inferences about characters using literary 
text; variety of text- needs both, not two 
informational texts being compared; 
transition words, phrases. 


4 1.67 1-2 Summarize text beginning to end, keyword is 
summarize; ask what is next, beginning, 
middle, end; inferences about characters 
using details in literary text; variety of text- 
only informational; detail from literary text. 


Note. Missing KSAs were provided by panelists. 


Grade 7 ELA panelists consistently agreed on their ratings (see Exhibit 11). All four 
panelists gave item group 1 a rating score of 1, indicating that its KSAs contained 
notable gaps; this item group also possessed only four items. All four panelists also 
gave item groups 2 and 3 a rating score of 2, indicating that the KSAs in the item groups 
contained only small gaps. All four panelists gave item group 3 a rating score of 3, 
indicating that the KSAs in the item group fully represented the KSAs found in the PLDs. 
Panelists noted that in item group 1, the following KSAs were missing: identify the 
theme and conclusion, compare and contrast, and identify a supporting claim. 
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Exhibit 11. ELA: Grade 7 KSA Ratings 


Item group Average Range What KSAs are present in PLDs but 
missing from item groups? 


1 1.00 1 Theme; conclusion; compare and contrast; 
identify a supporting claim. 


2 2.00 2 [The items are] not missing anything 
referenced in the PLD, however, [skills are] 
touched on lightly; Nothing missing but not 
as developed as could be. 


3 2.00 2 Compare and contrast how two authors 
write about the same topic in informational 
texts. 


4 3.00 3 None. 
Note. Missing KSAs were provided by panelists. 


Grade 8 ELA panelists consistently agreed on their ratings (see Exhibit 12). All panelists 
gave item groups 1 and 3 a rating score of 2, indicating that the KSAs in the items 
represented the KSAs in the PLDs, but contained small gaps. Panelists gave item 
groups 2 and 4 a rating score of 3, indicating that the KSAs in the items fully 
represented the KSAs in the PLDs. Panelists provided examples of some missing KSAs 
even if they provided a 2 or 3 rating score. 


Exhibit 12. ELA: Grade 8 KSA Ratings 


Item group Average Range What KSAs are present in PLDs but missing 
from item groups? 


1 2.00 2 Identify a fact related to a presented argument 
in informational text; identify a similar topic in 
two informational texts; use context to identify 
the meaning of multiple meaning words. 


2 3.00 3 Use details to support a conclusion (in writing 
not reading).  


3 2.00 2 Use details to support a conclusion from a 
literary text. 


4 3.00 3 Used two texts but not looking for 
disagreement on facts or interpretation.  


Note. Missing KSAs were provided by panelists. 


Grade 11 ELA panelists consistently gave the item groups 2, 3, and 4 ratings of 2 and 3 
(see Exhibit 13). However, all grade 11 ELA panelists gave item group 1 a rating score 
of 1 and indicated that the item group was missing the following KSAs: literature; 
writing; identifying a summary of a literary text; using context to identify the meaning of 
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multiple meaning words; identifying information unrelated to a given topic; describing 
words; identifying an event from a literary text; identifying what an author tells as the 
main idea; all literary text components; and identifying a word. Because item group 1 
contained only four items, it is possible that KSAs present in the corresponding PLD 
category were missing from the small group of items. 


Exhibit 13. ELA: Grade 11 KSA Ratings 


Item group Average Range What KSAs are present in PLDs but 
missing from item groups? 


1 1.00 1 No literature, no writing; identify summary of 
a literacy text; use context to id meaning of 
multi-meaning words; identify info unrelated 
to a given topic; describe words; identify an 
event from literary text; identify what an 
author tells; all literary text components; 
identify a word. 


2 2.20 2-3 Support summary; use context to id the 
meaning of grade level phrases; two info 
texts; develop central idea; authors word 
choice; explain why an author's use of 
specific word choices within text; author's 
point of view; context to identify meaning; 
identify how to group information by text 
structure. 


3 2.70 2-3 Identify relevant information; authors use of 
specific words; use details to support a 
summary; grade level phrases; evaluate how 
author's use of specific details in literary text 
contribute to text (embedded but not fully 
represented). 


4 3.00 3 None. 
Note. Missing KSAs were provided by panelists. 


Mathematics: Gaps in the Item Groups 
Mathematics grade 3 panelists provided a 2 rating score across the four item groups, 
indicating that the KSAs in the items represented some of the KSAs in the PLDs, but 
had some small gaps (see Exhibit 14).  
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Exhibit 14. Mathematics: Grade 3 KSA Ratings 


Item group Average Range What KSAs are present in PLDs but 
missing from item groups? 


1 2.00 2 [Identify] growing number patterns; identify 
an object showing a specified number of 
parts shaded; identify an object equally 
divided into two parts.  


2 2.00 2 Identify a set of objects as nearer to 1 or 10; 
identify a representation of the area of a 
rectangle (found in level 1). 


3 2.00 2 Solve addition and subtraction word 
problems (level 2 and 4); check the 
correctness of an answer in the context.  


4 2.00 2 Identify multiplication patterns; transfer data 
from an organized list to a bar graph (level 3). 


Note. Missing KSAs were provided by panelists. 


Mathematics panelists in grade 4 agreed that the KSAs in the item groups represented 
some of the KSAs in the PLDs, but that there were either notable gaps or small gaps in 
the KSAs (see Exhibit 15). All three panelists agreed that there were notable gaps in the 
KSAs in item groups 1 and 2. Panelists noted that in item group 1, identifying values 
rounded to the nearest tens place, comparing representations of a fraction, and 
identifying a rectangle with smaller or larger perimeters were missing. Panelists noted 
that in item group 2, identifying a model of a multiplication comparison, differentiating 
parts and wholes, computing the perimeter of a rectangle, and identifying equivalent 
fractions were missing. One panelist noted that in item groups 3 and 4, there were only 
small gaps in item KSAs, but two panelists indicated that there were notable gaps. The 
panelists who indicated that there were notable gaps in the KSAs in item group 3 
indicated that transferring data from a graph, checking the correctness of an answer in 
the context of a scenario, and identifying equivalent fractions were missing. Panelists 
noted that in item group 4, rounding numbers to the nearest 10, 100, and 1000; sorting 
a set of two-dimensional shapes; and computing the perimeter of a rectangle were 
missing.  
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Exhibit 15. Mathematics: Grade 4 KSA Ratings 


Item group Average Range What KSAs are present in PLDs but 
missing from item groups? 


1 1.00 1 Identify values rounded to the nearest tens 
place; compare representations of a fraction 
(e.g., shaded diagram); identify a rectangle 
with smaller or larger perimeter. 


2 1.00 1 Identify a model of a multiplication 
comparison; differentiate parts and wholes; 
compute the perimeter of a rectangle; identify 
equivalent fractions. 


3 1.33 1-2 Transfer data graph; check the correctness of 
an answer in the context of a scenario; 
identify equivalent fractions. 


4 1.33 1-2 Round number to nearest 10, 100, 1000; sort 
a set of two-dimensional shapes; compute 
the perimeter of a rectangle.  


Note. Missing KSAs were provided by panelists. 


Grade 5 mathematics panelists agreed that the KSAs in group 1 items barely 
represented the KSAs in the PLDs, or did not represent the KSAs in the PLDs (see 
Exhibit 16). Item group 1 also had only five items, which means that KSAs present in 
the corresponding PLD category could have been missing from the small item group. 
Panelists found that in item groups 2, 3, and 4, the KSAs either fully represented the 
KSAs in the PLDs or represented the KSAs in the PLDs with only small gaps.  


  







16 


Exhibit 16. Mathematics: Grade 5 KSA Ratings 


Item group Average Range What KSAs are present in PLDs but 
missing in groups of items? 


1 0.00 0 Solve one-step subtraction word problems; 
divide sets (no greater than 6) into two equal 
parts; identify values in the tenths place; 
identify a number in the ones, tens or 
hundreds place; identify a given axis of a 
coordinate plan; match the conversion of 3 
feet to 1 yard to a model; calculate elapsed 
time (i.e., hours) - not elapsed time. 


2 2.00 2 Identify place values to the hundredths 
place; compare the values of two products 
based upon multipliers; round decimals to 
nearest whole number. 


3 2.25 2-3 Solve multiplication and division word 
problems; perform operations with decimals; 
convert between minutes and hours. 


4 2.25 2-3 Solve word problems involving fractions; 
identify place values to the hundredths 
place. 


Note. Missing KSAs were provided by panelists. 


Grade 6 mathematics panelists provided several ratings of 1 to various item groups (see 
Exhibit 17). Specifically, panelists noted that the KSAs in item group 1 did not represent 
the KSAs in the PLDs, barely represented the KSAs in the PLDs, or represented some 
of the KSAs in the PLDs, but with notable gaps. Two panelists indicated that the KSAs 
in group 1 items did not represent or barely represented the KSAs in the PLDs. They 
noted that the items were missing the following KSAs: addition, identifying a 
representation of a set of data arranged into even groups, identifying a number less 
than zero on a number line, and identifying the meaning of an unknown in a modeled 
equation. Three of the four panelists indicated that the KSAs in item group 2 barely 
represented or did not represent the KSAs in the PLDs. They noted that recognizing a 
representation of the sum of two halves, identifying the median of the equation needed 
to determine the mean of a set of data, and performing one-step operations with two 
decimals were missing. Panelists agreed that the KSAs in item group 3 contained only 
small gaps or no gaps. Concerning item group 4, a panelist indicated that the KSAs in 
the items did not represent the KSAs in the PLDs, and another panelist indicated that 
there were notable gaps in the item KSAs. Both panelists noted that identifying the 
median of the equation needed to determine the mean set of data, solving real world 
measurement problems involving unit rates, and identifying positive and negative 
numbers on a number line were missing.  
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Exhibit 17. Mathematics: Grade 6 KSA Ratings 


Item group Average Range What KSAs are present in PLDs but missing 
from item groups? 


1 1.50 1-2 Addition; identify a representation of a set of 
data arranged into even groups (mean); identify 
a number less than 0 on a number line; identify 
meaning of an unknown in a modeled equation.  


2 1.25 1-2 Distinguish answer from more distractors; 
recognize a representation of the sum of two 
halves; identify median of the equation needed 
to determine the mean of a set of data; perform 
one-step operations with two decimals. 


3 2.25 2-3 Determine the meaning of a valve from a set of 
data; perform operations using up to three digit 
numbers; solve real world measurement 
problems using unit rate; compute area of 
parallelogram. 


4 1.50 0-3 Parts can equal more than a whole; identify the 
median or the equation needed to determine 
the mean set of data; solve real world 
measurement problems involving unit rates; 
identify positive and negative numbers on a 
number line. 


Note. Missing KSAs were provided by panelists. 


Grade 7 mathematics panelists agreed that the KSAs in item groups 2, 3, and 4 
represented the KSAs found in the PLDs, with only small gaps (Exhibit 18). For item 
group 1, which possessed five items, all four panelists provided a 1 rating, indicating 
that there were notable gaps in the item KSAs. The KSAs that were in the PLDs but that 
were not in the items included representing negative numbers, multiplication or division 
by a positive number, and representing the area and circumference of a circle.  


  







18 


Exhibit 18. Mathematics: Grade 7 KSA Ratings 


Item Group Average Range What KSAs are present in PLDs but 
missing from item groups? 


1 1.00 1 Representation of negative 
numbers/multiplication or division by a 
positive number; representations of area 
and circumference of a circle. 


2 2.00 2 Solve multiplication problems with 
positive/negative whole numbers; interpret 
graphs to qualitatively contrast data sets. 


3 2.00 2 Solve division problems with positive and 
negative whole numbers; use a proportional 
relationship to solve a percent problem; 
solve multiplication problems with positive 
and negative whole numbers. 


4 2.00 2 Compute area of a circle; ability to find the 
surface area of a three-dimensional right 
prism. 


Note. Missing KSAs were provided by panelists. 


Grade 8 mathematics panelists reported that the KSAs in item group 4 represented the 
KSAs found in the PLDs, with only small gaps (see Exhibit 19). Three panelists found 
that the KSAs in item group 3 represented the KSAs in the PLDs with only small gaps; 
but one panelist indicated that there were notable gaps in the item KSAs. This panelist 
indicated that the KSAs of identifying congruent figures, calculating the slope of a 
positive linear graph, and solving for the volume of a cylinder were present in the PLDs 
but missing from the group of items. Three panelists reported that the KSAs in item 
group 2 represented the KSAs in the PLDs with only small gaps; but one panelist 
indicated that there were notable gaps in the item KSAs. This panelist indicated that the 
KSAs of identifying the solution to an equation containing a variable and matching a 
given relationship between two variables to a model were present in the PLDs but 
missing from the item group. All panelists indicated that the KSAs in item group 1 had 
notable gaps. Specifically, panelists reported that identifying the relatively larger data 
set presented in a graph, identifying congruent rectangles, identifying similar rectangles, 
and identifying an ordered pair and its point on a graph—all in the PLDs—were missing 
from the items. 
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Exhibit 19. Mathematics: Grade 8 KSA Ratings 


Item group Average Range What KSAs are present in PLDs but 
missing from item groups? 


1 1.00 1 Identify the relatively larger data set presented 
in a graph; identify congruent rectangles; 
identify similar rectangles; identify an ordered 
pair and its point on a graph. 


2 1.75 1-2 Identify the solution to an equation which 
contains a variable; match a given relationship 
between two variables to a model. 


3 1.75 1-2 High task complexity: identify congruent 
figures; calculate slope of a positive linear 
graph; solve for the volume of a cylinder. 


4 2.00 2 Plot provided data on a graph. 
Note. Missing KSAs were provided by panelists. 


Researchers found that the nine mathematics grade 11 panelists varied in their ratings 
(see Exhibit 20). Three of the nine panelists indicated that, as compared to the KSAs in 
the PLDs, the KSAs in item group 1 contained notable gaps. These gaps included 
extending a linear graph, completing the formula for area of a figure, and using a table 
to match a unit conversion. Two panelists indicated that there were notable gaps in the 
KSAs in item group 2, including identifying the model that represents a square number 
and calculating the mean and median of a set of data. Six of the nine panelists indicated 
that there were notable gaps in the KSAs in item group 3, including finding the mean 
and median of a set of data, plotting data on a histogram, identifying a histogram which 
represents a provided data set, and determining two similar triangles when a scale 
factor is given. Finally, two panelists indicated that there were notable gaps in the KSAs 
in item group 4, and they explained that there was no item asking students to find the 
median. 
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Exhibit 20. Mathematics: Grade 11 KSA Ratings 


Item group Average Range What KSAs are present in PLDs but 
missing from item groups? 


1 1.90 1-3 Extension of a linear graph; no unit 
conversions; no area questions; match 
equation w/ a variable to a real world 
situation; complete the formula for area of a 
figure; use table to match a unit conversion. 


2 1.90 1-3 Identify the model that represents a square 
number; calculate the mean and median of a 
set of data. 


3 1.60 1-3 Mean and median of a set of data; plot data 
on a histogram; identify a histogram [that] 
represents a provided data set; determine 
two similar with triangles when scale factor 
given. 


4 2.40 1-3 No median. 
Note. Missing KSAs were provided by panelists. 


Gaps in the PLDs 
Panelists also identified the KSAs that they found in the items but not in the PLDs (see 
Appendix F. ELA: KSAs Present in the Group of Items but Missing From the PLDs and 
Appendix G. Mathematics: KSAs Present in the Group of Items but Missing From the 
PLDs). In general, panelists indicated that more KSAs were missing from item groups 
than from PLDs. Mathematics panelists identified more PLDs missing KSAs than did 
ELA panelists.  


In ELA, at grades 3, 4, and 6, panelists indicated that PLDs were missing the most 
KSAs; however, they found that the PLDs at all other grades were missing few KSAs. In 
mathematics, at grades 6 and 11, panelists also reported the most KSAs missing from 
the PLDs. Panelists at grades 3–5 and 7–8 reported the fewest number of KSAs 
missing from the PLDs.  


Research Question 3: In which performance level or PLD category 
would panelists place each item? Does the panelists’ placement of 
the items correspond to the placement of the items based on 
standard setting cut scores?  
As their final task, panelists assigned each individual item in the ordered item booklet to 
the performance level to which they thought it belonged. Researchers reiterated that 
panelists should disregard the cut scores determined during standard setting, and that 
panelists should place the items in a performance level based on their own assessment 
of the items. 
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In all ELA grades, 71.9% of panelists’ PLD placement of the operational items 
corresponded to the placement that had been established by the standard setting cut 
scores (see Exhibit 21). Grade 4 ELA panelists placed the fewest number of items in the 
same performance level; specifically, only 57% of panelists’ PLD placement of the items 
corresponded to the same placement established by the standard setting cut scores. At 
all other ELA grades, 71% of panelists’ placement of the items corresponded to the PLD 
placement of the item established during standard setting. Of panelists’ placement of 
items in a different performance level, 16.4% corresponded to a performance level that 
was higher than the level established by the standard setting cut scores, and 11% 
corresponded to a performance level that was lower than the level established by the 
standard setting cut scores. 


Across all grades, 72.8% of mathematics panelists’ placement of the items 
corresponded to the same PLD placement that had been established by the standard 
setting cut score. Mathematics panelists at grades 4 and 8 placed the fewest number of 
items in the same performance level (65.8% and 67.5%, respectively). Of panelists’ 
placement of items in a performance level different from the level established by the 
standard setting cut score, 17.9% corresponded to a higher performance level; another 
9.3% corresponded to a lower level. 


Exhibit 21. Panelists’ Performance Level Placements of Items, by Content Area 
and Grade 


  Percent  
Content 


area Grade Same PLD level Higher PLD level Lower PLD level 


EL
A


 


3 75.8 6.8 17.4 
4 57.0 28.5 14.5 
5 75.0 10.7 14.3 
6 71.3 18.4 10.3 
7 73.6 20.0 6.4 
8 73.5 19.1 7.4 


11 77.6 11.0 11.4 
Total 71.9 16.4 11.7 


M
at


he
m


at
ic


s 


3 74.8 24.5 0.6 
4 65.8 27.5 6.7 
5 78.8 16.3 5.0 
6 75.0 11.3 13.8 
7 70.6 17.5 11.9 
8 67.5 11.9 20.6 


11 77.2 16.1 6.7 
Total 72.8 17.9 9.3 
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Conclusions 
NCSC mapped the alignment of the ELA and mathematics PLDs and the operational 
items (a) to ascertain whether the original PLDs captured the KSAs as NCSC intended 
and (b) to identify any gaps in the PLDs.  


In general, ELA panelists indicated that the KSAs in the item groups reflected the KSAs 
in the corresponding PLDs. In many grades, a rating score of 1 was assigned to the 
item groups, but these ratings were usually made by only one panelist. Across grades, 
the average rating met or exceeded 2.00 in 18 of the 28 item groups (64.3%), meaning 
that the KSAs found in the item groups represented the KSAs found in the PLDs with 
only small gaps. Of the item groups with an average rating of less than 2.00, six item 
groups had an average rating of 1.6 or higher (21.4%), indicating that more individual 
panelists provided a rating of 2.0 or higher. However, all grade 6 average group ratings 
fell below 2.00, exhibiting the lowest averages of any grade. 


Mathematics panelists provided notably more rating scores of 1 or 0 than did ELA 
panelists (34.3% and 19.6%, respectively); mathematics panelists were also the only 
panelists to assign a rating score of 0 to any item group. In comparison to the average 
ELA rating, the average mathematics rating met or exceeded 2.00 in only 12 of the 28 
mathematics item groups (42.9%). Of the item groups with an average rating of less 
than 2.00, five had an average rating of 1.60 or higher (17.9%). No item group in 
mathematics grade 4 had an average rating that reached 1.50. This finding indicates 
that the KSAs in the mathematics grade 4 item groups represented some of the KSAs in 
the PLDs, but with notable gaps. 


Panelists indicated that the item groups contained some KSAs not present in the 
corresponding PLDs; but overall, panelists listed far fewer missing KSAs in the PLDs 
than they listed in the item groups. 


In rating the performance level of the individual items, 71.9% of ELA panelists’ 
placement of the items corresponded to the performance level that had been 
established by the standard setting cut score. If panelists did not think an item belonged 
to the same performance level, panelists most often placed the item in a higher level. 
Nearly 73% (72.8%) of mathematics panelists’ placement of the items corresponded to 
the same level established by the standard setting cut score. If panelists did not think an 
item belonged to the same performance level, panelists most often placed the item in a 
higher level. 


Limitations and Recommendations 
Familiarity with the PLDs and the items was integral to the success of the study. As 
such, researchers capitalized on the knowledge that panelists had gained during the 
standard setting process and scheduled the Item Mapping Study to occur directly after 
the standard setting meeting. However, because panelists were familiar with the cut 
scores and with the order of items in regards to difficulty, panelists had knowledge of 
the performance level in which each item would be placed. Researchers frequently 
reminded panelists to disregard the information that they had learned during standard 
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setting, but researchers recognized that prior knowledge may have influenced panelists’ 
assignment of items to performance levels or PLD categories. However, researchers 
found that some panelists recommended placing some items in higher or lower 
performance levels.  


Researchers used the cut scores established during standard setting to create the item 
groups. These groups are therefore dependent on those cut scores. If the cut scores 
change, the item groups will change as well. Some item groups were relatively small, 
and their small size meant that a large number of KSAs were missing from those 
groups. If the standard setting process had resulted in cut scores placed further apart, 
these item groups would have been larger and would likely have captured additional 
KSAs. 


Many panelists indicated that the item groups were missing some of the KSAs found in 
the corresponding PLDs, and this gap could be attributed to the small size of some item 
groups, which was based on the cut points created during standard setting. In addition, 
state partners may want to revisit the PLDs to ensure ample coverage of the KSAs.  
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Appendix A. Panelist Questionnaire 
In reporting the results of this item mapping study to those who must interpret and use 
them, it will be important to describe the background of the panelists who conducted the 
ratings; the report describing this study will include summary information about the 
panelists who participated in this process. Researchers will use your responses to 
generate this summary information, but will not be used to identify you or be connected 
to your ratings. Please do not indicate your name on this form. You may use the back of 
this form to provide additional information, as needed. 
 


1. Please indicate your current position. Include content area(s) and grade level(s). 
___________________________________________________________________


_______________________ 


2. Please indicate other teaching or administrative positions you have held. 
___________________________________________________________________


_______________________ 


3. For how many years have you been a professional educator? 
________________________________________ 


 
4. How many years of experience do you have in your area of expertise 


(ELA/mathematics, special education, etc.)?  
___________________________________________________________________


_______________________ 


5. Please indicate the teaching and/or administrative certificates you currently hold. 
___________________________________________________________________


______________________ 


6. Please indicate your degree(s) and other qualifications. 
___________________________________________________________________


_______________________ 


7. Do you have specialized training or experience in working with students with 
disabilities and/or students with the most significant cognitive disabilities? If yes, 
please explain. 


___________________________________________________________________


_______________________ 


8. Please check all of the following statements that apply to you: 
 I conduct/have conducted professional development for teachers in my 


content area. 
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 I have/had a leadership role in curriculum planning in my school or district. 
 I have taught future teachers in a higher education setting. 


9. If there is other information that would help us understand your expertise in your 
content area, please describe it here (like experience as an assessment item 
writer or reviewer, range finder, etc.). 


___________________________________________________________________


___________________________________________________________________


______________________________________________ 


10. What is your gender?          Male    Female   
11. What is your ethnicity? ________________________ 
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Appendix B. Item Mapping Training 
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Appendix C. Evaluation Form 
Item Mapping Study 


With which panel did you work?    
 Mathematics 
 ELA 
 
Grade Level: ______ 
 


 
Please check the box that that most closely reflects your opinion.  


 Strongly 
agree 


Agree 
somewhat 


Disagree 
somewhat 


Strongly 
disagree 


1. The facilities were appropriate 
to the work.     


2. The introductory presentation 
and training materials were 
clear. 


    


3. The process used was 
appropriate to the work.     


4. The process used resulted in 
good information about the 
items and PLDs. 


    


5. I was able to make a 
contribution to the study.     


6. I am satisfied with the rating 
scale used.      


7. I am confident that my holistic 
ratings are reasonable.     


8. I am confident that my item-
level ratings are reasonable.     


 
THANK YOU FOR YOUR TIME AND EFFORT! 
If there are comments you would like to make about the study process or the ratings 
that resulted, or about what you learned from participating, or anything else, please 
make them here. Feel free to use the back of the paper if you need more space. 
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Appendix D. ELA Items: Knowledge, Skills, and Abilities Identified by Panelists  
Grade 
level 


Item 
group Items Knowledge, skills, and abilities 


3 


1 1-4 Picture matching; identify topic by picture; receptive identification; academic vocabulary 


2 5-10 
Academic vocabulary; match picture to sentence; listener receptive; picture 
discrimination; context clues; vocabulary; character traits; identify supporting detail; 
sequencing; main idea 


3 11-23 
Academic vocabulary; central idea; reading comprehension/listening; read/use chart; 
listener receptive; generalization; identify details; picture referencing; infer; multi 
meaning words; context clues; sequencing; identify text feature 


4 24-30 
Academic vocabulary; match text feature to topic; receptive identification; context clues; 
multi meaning words; letter sounds; decoding; supporting details; main idea; 
categorizing; letter discrimination; expressive language 


4 


1 1-4 
Answering a literal question about a detail from a narrative; character descriptions 
and relationship with setting; identify topic and main idea; vocabulary skills; making 
connections 


2 5-12 
Academic vocabulary/main character; identify detail of support; problem/solution; 
identify conclusion; use detail to answer questions; cause and effect; identify 
character traits; use charts and diagrams 


3 13-24 
Describe character traits; academic vocabulary; multi-meaning words; sequencing; 
identify conclusion; identify theme; using diagram to answer questions; using details 
to answer questions; making inferences; reading simple words 


4 25-32 
Vocabulary and reading simple words; multi-meaning vocabulary; context clues; 
using supporting detail to draw inference; answer questions about a diagram; use 
diagram to answer questions 


5 1 1-5 Understanding of sequencing; identifying beginning of literary text; identify a detail; 
understanding that beginning means at the start; identify vocabulary using context 
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Grade 
level 


Item 
group Items Knowledge, skills, and abilities 


clues; categorizing/classifying objects; topic; how things are alike/different; 
prediction; drawing conclusion 


2 6-10 


Identify a detail; distinguishing between relevant and non-relevant information; 
identify character versus non-character; understand of setting/identify setting; 
identify a detail about character; writing about topic; ability to choose from three 
options, two of which are plausible 


3 11-20 


Sequencing, specifically ending; detail from text; choosing answer with only text, no 
pictures; dialogue; drawing conclusion/inferencing; understanding compound 
sentences; choosing from three options, two plausible; distinguishing between how 
text is presented diagram versus text; purpose of a diagram; authors point of view, 
using detail to support; multiple meaning; using context clues; compare/contrast 


4 21-25 
Main idea; supporting details; choosing from three options, all plausible; 
understanding more complex ideas; using context clues; inference; complex 
sentences/high text complexity; using details in text to support author's point of view 


6 


1 1-5 Word meaning; facts; facts/details/inference; main idea; details 


2 6-10 Comparing inference; detail in text; word meaning/context; multi-meaning words; 
point of view/detail in text; compare and contrast; introduction 


3 11-22 


Order of events; what happens next; compare/contrast – conclusion; 
compare/contrast two different things; mean of word within text; sequencing – 
middle; summarize – opinion; sequencing – ending supporting details; supporting 
evidence – details 


4 23-29 Transition words – sequencing; word meaning within text; facts; sequencing –  
ending, middle; transition words; supporting facts – authors point 


7 
1 1-4 Matching photo to text; listening to passage; vocabulary/key words; low-level inference 


2 5-11 Author's perspective; make inferences and refer to text; basic matching; moderate text 
complexity; field of choices increase; perspective taking/social emotional; if/then; 
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Grade 
level 


Item 
group Items Knowledge, skills, and abilities 


cause/effect 


3 12-19 
Prerequisite understanding of friendship or themes; evidence to support theme; grade-
level phrases and vocab; understanding text features and elements; make inferences; 
increase skills in visualization 


4 20-31 


Text features and ability to work within; high level of vocabulary and sentence structure; 
ability to breakdown complex texts; compare and contrast two authors; understand 
grade-level phrases; use text to support learning and understanding; understand how 
graphics support text; make high-level inferences and use to support conclusions and 
understanding 


8 


1 1-4 Listening; recall; evidence from text; social/emotional; vocabulary; infer vocabulary; 
identifying central idea; match the character feelings to feelings; matching 


2 5-12 


Listening to longer text; identifying a solution; selecting response without graphics; 
elements of story; cause/effect; analyze text; compare texts; recall information/details; 
shades of meaning/vocabulary; context clues; transfer; writing intro; theme; increase 
vocabulary rigor (illustrate); infer theme 


3 13-20 
Distinguish quotes, facts, maps; stamina when listening/reading; identify setting; 
identifying/applying facts; distinguish fact/opinion; simile/vocabulary; author's argument; 
text features; writing to solve problem; matching 


4 21-31 


Vocabulary; extract further evidence from text; interpret text under graphics; 
identify/relate character actions to events; precise words or details; apply precise 
words; social/emotional – think like reader; shades of meaning; context clues; 
transfer/generalize knowledge; read questions carefully; critical listening skills; 
decreased graphic support; identify evidence; infer author's meaning; use 
details/evidence; conclusion; identify argument 


11 
1 1-4 Key details; fact recall 


2 5-10 Persuasive writing; key details; topic recall; draw conclusions/evidence to support claim; 
author's purpose 
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Grade 
level 


Item 
group Items Knowledge, skills, and abilities 


3 11-24 Draw conclusions; context clues; key details; use details to support idea; relevant 
details; inference; recall; author's point of view 


4 25-32 Using transition words; key details to support ideas; supportive evidence/prior 
knowledge; supporting conclusions; author's word choice 
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Appendix E. Mathematics Items: Knowledge, Skills, and Abilities Identified by 
Panelists 


Grade  Item 
group Items Knowledge, skills, and abilities 


3 


1 1-4 Identifying objects represented on a graph; identify which shaded part is greater; solve 
simple addition word problems; match/identify the area of a shape 


2 5-14 
Dividing rectangles into equal parts; solve simple addition word problems; multiply 
single digit numbers using arrays; identify equal parts of a whole, with shading; solve 
simple subtraction word problems; solve increasing patterns 


3 15-29 


Dividing a rectangle into equal parts; measure the area of a rectangle; solving single 
digit multiplication problems using an array; solve increasing number patterns; rounding 
numbers to the nearest 10; transfer data to a picture graph; identifying fractions with 
equal parts; comparing fractions with the same denominators; using symbols 


4 30-39 


Finding an equation to solve a word problem; solving a subtraction word problem; 
identifying fractions with equal parts; rounding numbers to the nearest 10; comparing 
fractions with the same denominator; solving a word problem and checking for 
correctness; solving a multiplication problem 


4 


1 1-6 
Interpreting data on a bar graph; attributes of shapes (sides, identification); 
multiplication use arrays and equations (identification); equivalent fraction using 
fraction bars (different denominators); create array dividing set into equal group 


2 7-13 


Comparing fraction using fraction bars; sorting shapes by attributes (number of 
sides); rounding using base ten blocks (nearest 10); multiplication using arrays and 
equation (match expression with array); division of objects into equal groups; 
rounding open number line with point identified 


3 14-26 


Division into equal groups; sorting shapes by number of angles; classify shapes by 
number of sides; find perimeter of a rectangle (add all sides); multiplicative 
comparison with model identify equation; comparing fractions with symbols and 
models (equal, less than, greater than); identify parts of a whole using geometric 
shapes (two trapezoids is a hexagon); rounding open number line no points to 
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Grade  Item 
group Items Knowledge, skills, and abilities 


nearest 1000, 100 


4 27-35 


Comparing fractions with different denomination using fraction bars (>, <, =); 
comparing fractions with different denominators using area model; division of 
objects into equal groups; using data to compare a bar graph, line plot with 
fractions; multiplication using arrays repeated addition or multiplying; finding 
equivalent fractions using bar models; multiplicative comparisons with model (2 digit 
by 1 digit) 


5 


1 1-5 A clock measurement time; identifying a representation of addition with fractions; 
comparing information on a graph; decimals represent part of a whole 


2 6-12 
Locate x and y axis; identify a number in place value; when numbers add to a set it 
increases; use operation to convert measurement; addition of two fractions; solve 
word problem using money notation 


3 13-28 


Use xy to compare two sets of information on a graph; choose operation to convert 
measurements; choose operation to solve one-step word problem division; identify 
number in place value; rounding decimals to the nearest whole number using 
number line; solve a word problem one step using fraction; compare products of 
multiplications; find ordered pair in a coordinate grid 


4 29-39 


Solve word problem for elapse time using hour and minutes; choose operations to 
convert measurement word problems; plot in coordinate grid a ordered pair; use key 
to compare and locate information to solve a word problem; use multiplication or 
division to solve word problems; solve word problem using multiplication with 
decimals and no visuals 


6 


1 1-7 Identify percent as part of 100; 1:1 correspondence to 100; addition; match identical 
items (same/different); comparisons of quantities; read bar graph 


2 8-17 
Percent can be represented in a grid; simple problem solving; know a number can 
be less than 0; distinguish the answer amid more distractors; match a visual or a 
set of numbers to a given ratio; basic understanding of how to write a ratio 
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Grade  Item 
group Items Knowledge, skills, and abilities 


3 18-30 


A percent can represent a real world scenario; add two and three digit numbers 
without carry; knowledge of a thermometer; negative numbers can be represented 
in the real world; a variable can represent a number; correlation between addition 
and subtraction; identify ration from a story problem; understand decimal 
placement; single digit multiplication; solve for area; understand number line; 
understand formula for mean and median 


4 31-37 Complete math tasks independently; parts can be combined to be more than a 
whole; solve a simple algebraic equation 


7 


1 1-5 
How to use a bar graph; what a three-dimensional figure is; know common math 
vocabulary; how to match a ratio; identify surface area; compare quantities; identify 
surface area 


2 6-14 Identify an unknown; match a ratio to a model; proportional relationships; find surface 
area (three-dimensional figure); negative numbers/division; unit rate 


3 15-24 Comparing data; find ratio; finding surface area; unit rate (identify); proportional 
relationship; solve for an unknown; area of a circle 


4 25-38 


Find area of a circle; equation with a variable; solving division problems with positive 
and negative numbers; word problems with ratios; proportional relationships in a 
table/graph; solving multiplication of positive and negative numbers; word problems with 
percent 


8 


1 1-4 Plotting a decimal on a number line; compare the area of rectangles; identify the height 
of a cylinder; interpreting data on a line graph 


2 5-14 
Recognize similar triangles; locating points on a graph; identify relationship in a table; 
recognize congruent rectangles; identify a line graph increasing over time; recognize y-
intercept; identify the radius of a cylinder 


3 15-28 
Read and interpret data on a line graph; finding the slope of a line; read and interpret 
data from a table; solve an equation that uses multiplication; classify a linear 
relationship; identify change of area; completing the formula to find volume of a 
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Grade  Item 
group Items Knowledge, skills, and abilities 


cylinder; recognize similar rectangles; plotting ordered pair on a graph; identify an 
approximation of an irrational number on a number line 


4 29-38 


Describe the relationship of data in a table; describe the change in area; calculate the 
volume of a cylinder; identify an approximation of an irrational number on a number line; 
calculate the rate of decrease; solve an equation using division; describe an calculate 
the change in area; describe the relationship of data in a graph 


11 


1 1-4 


Identify data points; identify parts of a line graph; know a point on a line; know a point 
falls on a line; variable can be used for unknown quantity; 1:1 correlation of number and 
quantity; addition of sets; order of numbers; right and left; least and greatest; grouping; 
conservation of number 


2 5-11 


Straight line; understanding of graph; extension of line; 1:1 correspondence; addition of 
sets; understanding of sets; order of number, number line; right/left; least/greatest; 
abstract concepts; right angle; opposite; hypotenuse; origins; up/down; measurement 
terms; key concepts of word problems; parts of a histogram; understand of equations; 
addition of sets 


3 12-23 


Multiplication, equation with two variables; three-dimensional figures; volume; metric 
units; terminology 'cubed'; area; division; understand definition of a formula; apply a 
formula; concept of money; order of operations; term 'base number'; time; x and y axis 
on a line graph; concepts of measurement; key concepts of word problems; exponents 
and vocabulary; multiplication; data table; understand equation; addition; variables; 
prediction; term estimation; measurement terms 


4 24-38 


Division; prediction; conversion of measurement; multiple variables; data table; x and y 
axis/line graph; multiplication; concept of a word problem; use of a straight edge; 
extension of a line; concept of time; concept of money; weight (measurement); 
exponent; square number; square root; shape of a square; calculate mean; define 
mean; define average; addition; data set; subtraction; order of operations; conversion 
table; tablespoon, cup, ounces; match data to graph; right angle; similar triangles; scale 
factor; data ranges; grouping data; histogram 
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Appendix F. ELA: KSAs Present in the Group of Items but Missing From the PLDs 


Grade PLD 
level KSAs present in this group of items, but missing from the PLDs 


3 


1 Academic vocabulary (diagram); picture matching; receptive language identification 


2 
Sequencing; academic vocabulary/transition word; character traits; match picture to 
sentence through receptive language skills; picture discrimination; general vocabulary; 
picture discrimination 


3 Sequencing; inferencing; identify text features (heading); generalization; receptive 
language matching; reading and listening comprehension 


4 
Identify text feature to present info in text; decoding/ letter sounds; receptive 
identification; categorization, expressive language, multi-meaning words; academic 
vocabulary; letter/sound discrimination 


4 


1 
Making connections between character and environment/setting, emerging and making 
connections; answering literal questions about a detail from literary text; identifying 
main idea 


2 
Simple cause and effect (narrative text); two-step sequencing of events 
(problem/solution); identifying details of supporting characters; problem/solution (two-
step); identifying main character traits 


3 Making inferences; identifying conclusion sequencing (writing); inferences/simple 
words; sequencing 


4 Simple words; multi-meaning words; drawing inferences from supporting details; context 
clues 


5 
1 Identifying vocabulary using context clues; categorizing/classifying objects; predicting; 


drawing conclusions 


2 Identifying details; identifying character; identifying details about a character; writing 
about a topic – details 
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Grade PLD 
level KSAs present in this group of items, but missing from the PLDs 


3 
Drawing conclusions; making inferences; understanding dialogue 


4 Making inferences 


6 


1 
Variety of text- informational missing; making connection from photos to line drawings; 
understanding and using concepts of beginning to end; ability to understand without 
pictures; maintain focus on multi-age text; making inferences 


2 Variety of text- informational missing; narrator point of view; ability to compare and 
contrast; maintain focus on a multi-page text; summarize; context clues 


3 Variety of text- informational missing; compare and contrast  


4 
Ability to understand high level reading material; ability to breakdown complex text; 
assimilate information from variety of sources; transitioning words and sequencing; 
focus on next, beginning, middle, end; compare and contrast in writing  


7 


1 Simple matching to support understanding to text; reader’s ability to synthesize what 
was read and respond 


2 Emotional vocabulary; compare and contrast; low/ moderate text complexity; if/then; 
test taking skills; cause/effect; author’s perspective/opinion 


3 None 


4 High level of inference to support conclusions and understanding; details to support 
inferences 


8 


1 None 


2 Hold in memory/working memory; language- if/then; specific language; translation 


3 Language; understanding similes; higher level thinking; using text features 
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Grade PLD 
level KSAs present in this group of items, but missing from the PLDs 


4 
Linguistics; understanding negative modals (should); language structures, other 
vocabulary prevent ruined; expectation that students know to compare/contrast articles; 
theory of mim 


11 


1 
No recall to infer; close sentences (fill in blanks- writing); no literary text components; 
identify summary of literary text; identify an event from literary text; identify central idea; 
no writing 


2 
Context to identify meaning of level text; complex ideas and relationships; details 
presented; informational text 


3 
Draw conclusions; words not used; infer to draw conclusions (need to draw inference to 
come up with conclusion); sequencing 


4 Cont. idea of an informational text; infer meaning from text 
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Appendix G. Mathematics: KSAs Present in the Group of Items but Missing From the 
PLDs 


Grade PLD 
level KSAs present in the group of items, but missing from the PLDs 


3 


1 Present in different upper levels; area (match/identify area is in level 2 rather than level 
1). 


2 5 is in upper level, 6 is in lower level. 


3 1 is in lower level, 2 is in upper level. 


4 4 is covered in question 40, 7 is in the third level; rounding to the nearest ten. 


4 


1 None. 


2 Comparing fractions using fraction bars 


3 Identifying parts of a whole using geometric shapes; comparing fractions using fraction 
bar model; checking correctness of an answer in the context of the scenario 


4 Finding equivalent fractions using bar models; multiplicative comparisons of models (2 
digits x 1 digit) 


5 


1 


Understand purpose of different measurement tools; identify a representation of 
addition of 2 fractions; understand that decimals and fractions represent part of a whole, 
clocks measure time; read and compare information in a graph; understand that 
decimals represent part of a whole  


2 
Identifying and locating the X and Y axis; choosing the operation to convert 
measurement; identifying place value to hundreds, tens, ones; when numbers are 
added to a set, set value increases; solve one step word problem using money notation 


3 Perform operations with decimals; convert between minutes and hours 
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Grade PLD 
level KSAs present in the group of items, but missing from the PLDs 


4 
Solve problems involving fractions; identify values in the hundreds place 


6 


1 
identify the object that appears most frequently in a set of data (mode); reading a bar 
graph, one to one correspondence, addition, match same/similar/different, compare 
quantities; perform an operation up to 20 


2 
Identify the median of the equation needed to determine the mean of a set of data; 2 
halves equal a whole; simple problem solving; write a ratio; distinguish answer between 
more distractors; how to formulate/ write a ratio; percent can be represented on a grid;  


3 


Perform operations using up to 3-digit numbers; correlation between addition and 
subtraction; negative numbers represented in the real world; measurement tools and 
comparative language; single digit multiplication; use formula; use mathematical 
symbols in an equation 


4 
Identify (-)+ on a number line; tank independence/analysis; parts can be combined to be 
more than a whole; regrouping with decimals; use formula to solve 


7 


1 Ratios 


2 
Solve division problems +/-; identify proportional relationships between quantities 
represented in a table 


3 Compute area of a circle 


4 
Percentages (use proportional relationships to solve percentage problems); identify the 
meaning of unknown in a modeled equation; solve +/- whole numbers, identify the 
meaning of an unknown in a word problem.  


8 


1 Interpret data on a line graph 


2 Locating a point on a grid; identify the radius of a cylinder 


3 Finding the slope of a line; completing a formula to find volume of a cylinder 
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Grade PLD 
level KSAs present in the group of items, but missing from the PLDs 


4 
Calculate rate of decrease; describe relationship of data in a table; calculate the volume 
of a cylinder 


11 


1 


Greatest to least; complete the formula; area of a figure; one to one correspondence; 
measuring concepts; what a data point is; variable used for unknown quantity; one to 
one correspondence; order of numbers/ number lines; concepts of 
right/left/least/greatest; number concept; order of operations 


2 


Abstract concepts; measurement concepts; calculate the median of a set of data; set 
grouping; basic number concepts; abstract concepts; using a formula; cubed numbers; 
straight line; one to one correspondence; right/left/up/down; concept of opposite; word 
problem; number concepts 


3 
Calculate median; volume; estimations; order or operations; use of formula; concepts of 
a word problem; multiplication; data tables; equations with multiple variables; formula 
use; order of operations; concept of time; cubed 


4 
Calculate median; compute variable expressions; volume measurement; data tables; 
exponents; order of operations; estimations of data tables; median; division; shapes; 
subtraction; grouping/range of data; average; multiple unknown variables 
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Appendix 3-A. Panelist Characteristics by Study 
 
I: Reading Relationship Study, Panelist Characteristics  


Table 3A-1. Highest Degree of Education Earned 
  


 
n % 


Degree 


Bachelor’s degree 1 11.1 


Master’s degree 5 55.6 


Doctorate 1 11.1 


Doctoral candidate 2 22.2 


Total 9 100.0 


Table 3A-2. Number of Years of Experience 


 
Years 


Average 20.6 


Median 20.0 


Table 3A-3. Experience Conducting Professional Development Trainings 
    n % 


Held a leadership role in 
curriculum planning at the 
state level 


8 88.9 


Received specialized 
training to work with 
students with disabilities 


8 88.9 


Total   9 -- 


*Note. Panelists could respond to multiple options. 


  







II. Writing Relationship Study, Panelist Characteristics  


Table 3A-4. Highest Degree of Education Earned 
    n %         


Degree 


Bachelor’s degree 1 12.5 


Master’s degree 4 50.0 


Doctorate 3 37.5 


Total 8 100.0 


Table 3A-5. Area of Expertise 
  n % 


K-12 Education 4 50.0 


Higher Education 3 37.5 


Special Education 1 12.5 


Severe Disabilities  4 50.0 


Writing Content  4 50.0 


Total 8 -- 


*Note. Panelists could respond to multiple options. 


  







III. Item Alignment Study, Panelist Characteristics  


Table 3A-6. Highest Degree of Education Attained 
    n %         


Degree 


Bachelor’s degree 6 20.0 


Master’s degree 14 46.7 


Doctorate 10 33.3 


Total 30 100.0 


Table 3A-7. Number of Years of Experience 


 


Years 


Average 15.9 


Median 13.0 


Table 3A-8. Experience with Professional Development Activities 


  


 


n % 


Please check all of the following statements that apply to you: I 
conduct/have conducted professional development for 
teachers in my content area. 


23 76.7 


Please check all of the following statements that apply to you: I 
have/had a leadership role in curriculum planning in my school 
or district.  


22 73.3 


Please check all of the following statements that apply to you: I 
have taught future teachers in a higher education setting. 13 43.3 


Total 30 -- 


*Note. Panelists could respond to multiple options.   







IV. Item Mapping Study, Panelist Characteristics 


Table 3A-9. Highest Degree of Education Attained 


  
n % 


Degree 


Bachelor’s degree 21 34.5 


Master’s degree 36 59.0 


Doctorate 3 4.9 


Doctoral Candidate 1 1.6 


Total 61 100.0 


Table 3-A-10. Number of Years of Experience as a Professional Educator 


 


Years 


Average 15.3 


Median 15.0 


Table 3A-11. Panelist Background and Experience 


Experience Number of panelists* Percentage of 
panelists 


Special educator of students with significant 
cognitive disabilities at panel grade levels 51 82.3 


General educator/content specialist with 
mathematics/ELA expertise at panel grade 
levels 


8 12.9 


Administrator with expertise with students 
with significant cognitive disabilities  11 17.7 


Experience teaching students who are blind, 
deaf, or deaf-blind 20 32.3 


Experience teaching students who are 
English learners and have significant 
cognitive disabilities  


21 33.9 


*Note. Panelists could respond to multiple options. 







V. Vertical Coherence Study, Panelist Characteristics  


Table 3A-12. Highest Degree of Education Attained 


  
n % 


Degree 


Bachelor’s degree 1 11.1 


Master’s degree 5 55.6 


Doctorate 1 11.1 


Doctoral Candidate 2 22.2 


Total 9 100.0 


Table 3A-13. Number of Years of Experience 


 


Years 


Average 20.6 


Median 20.0 


Table 3A-14. Experience Conducting Professional Development Trainings 
    n % 


Has held a leadership role in curriculum 
planning at the state level 8 88.9 


Has received specialized training to work 
with students with disabilities 8 88.9 


Total   9 -- 


*Note. Panelists could respond to multiple options. 
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