Lessons Learned in
Federally Funded Projects
that Can Improve the
Instruction and Assessment
of Low Performing Students
with Disabilities

In collaboration with:
N A T I O N A L
C E N T E R O N
E D U C AT I O N A L
O U T C O M E S

Council of Chief State School Officers (CCSSO)
National Association of State Directors of Special Education (NASDSE)

Supported by:
U.S. Office of Special Education Programs

Lessons Learned in Federally
Funded Projects that Can Improve
the Instruction and Assessment
of Low Performing Students with
Disabilities
Edited by Martha L. Thurlow, Sheryl S. Lazarus, and Sue Bechard

January 2013

All rights reserved. Any or all portions of this document may be reproduced and
distributed without prior permission, provided the source is cited as:
Thurlow, M. L., Lazarus, S. S., & Bechard, S. (Eds.). (2013). Lessons learned
in federally funded projects that can improve the instruction and assessment
of low performing students with disabilities. Minneapolis, MN: University of
Minnesota, National Center on Educational Outcomes.

N A T I O N A L
C E N T E R O N
E D U C AT I O N A L
O U T C O M E S
The Center is supported through a Cooperative Agreement (#H326G11002)
with the Research to Practice Division, Office of Special Education Programs, U.S. Department of Education. The Center is affiliated with the
Institute on Community Integration at the College of Education and Human Development, University of Minnesota. This report was funded with
partial support from the Multi-state GSEG Toward a Defensible AA-MAS.
This project is supported by General Supervision Enhancement Grants
(#H373X070021) from the Research to Practice Division, Office of Special
Education Programs, U.S. Department of Education. Opinions expressed
herein do not necessarily reflect those of the U.S. Department of Education
or Offices within it.

NCEO Core Staff
Martha L. Thurlow, Director
Deb A. Albus
Manuel T. Barrera
Laurene L. Christensen
Linda Goldstone
James Hatten
Christopher J. Johnstone
Jane L. Krentz
Sheryl S. Lazarus

Kristi K. Liu
Ross E. Moen
Michael L. Moore
Rachel F. Quenemoen
Rebekah Rieke
Christopher Rogers
Miong Vang
Yi-Chen Wu

National Center on Educational Outcomes
University of Minnesota • 207 Pattee Hall
150 Pillsbury Dr. SE • Minneapolis, MN 55455
Phone 612/626-1530 • Fax 612/624-0879
http://www.nceo.info
The University of Minnesota shall provide equal access to and opportunity in its programs, facilities, and employment without
regard to race, color, creed, religion, national origin, gender, age, marital status, disability, public assistance status, veteran
status, sexual orientation, gender identity, or gender expression.
This document is available in alternative formats upon request.

Table of Contents
Introduction
Struggling Learners, Policies, and Research on Alternate Assessments Based on Modified
Achievement Standards.................................................................................................................1

The Students
Chapter 1: Adapting Reading Test Items: Decreasing Cognitive Load to Increase Access for
Students with Disabilities...........................................................................................................17
Chapter 2: Understanding Low-Performing Students with Disabilities and Their Barriers to
Success on Traditional Assessments: A Southern Tale...............................................................59
Chapter 3: Modified Alternate Assessment Participation Screening Consortium: Lessons
Learned.......................................................................................................................................87
Chapter 4: Lessons Learned Through Diverse Approaches to Addressing Students Not
Reaching Proficiency on Regular State Assessments...............................................................125

Test Development
Chapter 5: Consortium for Modified Alternate Assessment Development and Implementation:
Lessons Learned........................................................................................................................167
Chapter 6: Test Development: Item Modifications...........................................................................205
Chapter 7: Maryland’s Approach to Designing Modified Assessments............................................247

Technology-enhanced Assessment
Chapter 8: Lessons Learned About Technology-Enhanced Assessments for AA-MAS...................273
Chapter 9: Michigan’s Approach to the AA-MAS Grant Opportunity: Lessons Learned and
Implications for Computer Adaptive Testing............................................................................293
Chapter 10: Virginia Modified Achievement Standards Test (VMAST): Lessons Learned.............323

System Implications
Chapter 11: Lessons Learned from AA-MAS: The Oklahoma Modified Alternate Assessment
Program (OMAAP)...................................................................................................................363
Chapter 12: AA-MAS in Pennsylvania: Defining the Population; Tracking their Performance......383

Lessons Learned Across Projects for Instruction and Assessment...................................................417

Introduction
Struggling Learners, Policies, and Research
on Alternate Assessments Based on
Modified Achievement Standards
Sue Bechard
Measured Progress
Sheryl S. Lazarus
Martha L. Thurlow
National Center on Educational Outcomes
University of Minnesota

The preparation of this paper was funded with partial support from the Multi-state GSEG Toward a Defensible
AA-MAS and the General Supervision Enhancement Grant Project on Behalf of the Alabama State Department of
Education projects supported by General Supervision Enhancement Grants (#H373X070021 and #H373X090001)
from the Research to Practice Division, Office of Special Education Programs, U.S. Department of Education.
Opinions expressed herein do not necessarily reflect those of the U.S. Department of Education or Offices within it.

NCEO

1

Overview
Two Race-to-the-Top Assessment Consortia representing 45 states are building assessment systems in which approximately 90% of special education students will participate. There are also
two General Supervision Enhancement Grants (GSEG) multi-state consortia that are developing
new alternate assessments based on alternate achievement standards (AA-AAS) for students
with significant cognitive disabilities. All of these consortia are grappling with how to develop
accessible assessments. One effort to provide low performing students with disabilities a more
accessible statewide assessment occurred in states that developed an Alternate Assessment based
on Modified Achievement Standards (AA-MAS). It is unclear exactly what the future will be
for this assessment option—but as the next generation of assessments is being developed, much
can be learned from this effort.
In 2007, federal regulations provided an assessment option in addition to assessments based on
grade level achievement standards and assessments based on alternate achievement standards for
students with disabilities—the AA-MAS. States were not required to use this assessment option
(U.S. Department of Education, 2009). The regulations stipulated that students who participate in
an AA-MAS may be from any disability category, and their Individualized Education Program (IEP)
goals must align with grade-level content standards. Additionally, students who participate in this
option must have access to grade-level content, but be unlikely to achieve grade-level proficiency
within the time period covered by their IEP. For accountability purposes, states may count up to two
percent of all students as proficient who met proficiency standards with an AA-MAS.

Researchers from projects funded by the U.S. Department of Education in 2006-2007 under three
funding sources (General Supervision Enhancement Grants, Enhanced Assessment Grants, and
Supplemental Funding) were invited to compile their major findings and discuss the lessons they
learned from their studies on alternate assessments based on modified achievement standards
(AA-MAS). It is the intent of this publication to carry these lessons forward to the creators of
next generation assessments. The timing for this information is critical, as funding for AA-MAS
research has ended, and administration of AA-MAS tests is expected to cease in many states
when the new assessments are ready in 2014-2015. Almost all students with disabilities who
were eligible for an AA-MAS will then be participating in the new general assessments. It is
imperative that the lessons learned from this group of projects about the students and the barriers
they experience during assessment are well understood as these changes occur.
This chapter sets the stage for the discussion of the lessons learned by 14 separate projects involving 26 states. The first section describes the context of the AA-MAS policies within the history
of federal legislation and guidance on inclusive state assessment and accountability systems.
The second section details the challenges of the AA-MAS policies for states and researchers.
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Finally, the chapters in this white paper are introduced, with an overview of their contributions
to the lessons learned by AA-MAS research.

Federal Legislation and Guidance Governing Inclusive State 		
Assessments and Accountability Systems, Including AA-MAS
Beginning in 1965 with the establishment of Title I programs through the Elementary and
Secondary Education Act (ESEA), attention began to focus on students with persistent gaps in
achievement, specifically students from low-income households. For the first time, equal access to education and expectations for high standards and accountability were emphasized by
requiring that each child receive fair and equal opportunities to achieve an exceptional education.
It was not until 29 years later (see Table 1) that students in special education were included in
federal policy on standards and assessments. The Elementary and Secondary Education Act
(ESEA of 1994) required the inclusion of students with disabilities in state assessments, as well
as the public reporting of their results. The Individuals with Disabilities Education Act of 1997
(IDEA) strengthened academic expectations and accountability for the nation’s children with
disabilities and addressed the gap that often existed between what children with disabilities learn
and what was required in the regular curriculum. Most importantly, IDEA explicitly required
the inclusion of students with disabilities in state and district-wide assessment programs, with
appropriate accommodations where necessary, and alternate assessments by the year 2000 for
students who could not participate in those programs. Moreover, public reports on the number
of students participating in these assessments and their performance results were mandated at
the same level of detail and frequency as reports on students without disabilities.
Table 1. Federal Legislation and Guidance on Assessment and Accountability Systems, 19652012
Legislation/Guidance

Year

Citation

ESEA Title I: Elementary and
Secondary Education Act

1965

Public Law. 89-10, 79 Stat. 27, 20 U.S.C. ch.70

1994 re-authorization of ESEA
(Improving America’s Schools
Act)

1994

P.L. 103-382; 108 Stat. 3518

IDEA: The Individuals with
Disabilities Education Act

1997

Individuals with Disabilities Education Act
Amendments of 1997, Public Law No. 105-7

2001 re-authorization of ESEA
(NCLB: No Child Left Behind
Act of 2001)

2001

Public Law 107–110, 115 Stat. 1425
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Table 1. Federal Legislation and Guidance on Assessment and Accountability Systems, 19652012 (continued)
NCLB: Final Regulations for No
Child Left Behind

2002

Federal Register (2002, December 2). Final
Regulations. (67), 231, pp. 71710 - 71771

AAS: ESEA Final Rule on
Alternate Achievement
Standards

2003

Federal Register. (2003, December 9). Final
Regulations, (68), 236, pp. 68698 – 68708

IDEA: Reauthorization of IDEA

2004

Individuals with Disabilities Education
Improvement Act (IDEIA), Public Law No. 108-446

AAS: Non-regulatory Guidance
on Alternate Achievement
Standards

2005

U.S. Department of Education (2005, August).
Alternate achievement standards for students with
the most significant cognitive disabilities: Nonregulatory guidance. Washington, DC: Author

MAS: Final Rule to
amendments to Title I and
IDEA allowing Modified
Achievement Standards

2007

U.S. Department of Education (2007a, April 9).
Final Rule 34 CFR Parts 200 and 300: Title I—
Improving the Academic Achievement of the
Disadvantaged; Individuals with Disabilities
Education Act (IDEA). Federal Register. 72(67),
Washington DC: Author

MAS: Non-regulatory Guidance
on Modified Achievement
Standards

2007

U.S. Department of Education. (2007, July 20).
Modified academic achievement standards: Nonregulatory guidance. Washington, DC

MAS: ESEA Flexibility FAQ

2012

ESEA Flexibility Frequently Asked
Questions: Addendum #3 (February 10, 2012)
http://www.ed.gov/esea/flexibility

The re-authorization of ESEA in 2001—that is, the No Child Left Behind Act of 2001 (NCLB)—
added significant accountability requirements for student achievement in the form of Adequate
Yearly Progress (AYP). New rules required annual testing and annual academic progress reports
on all students, disaggregated by subgroup (major racial and ethnic groups, students with disabilities, limited English proficiency, economically disadvantaged, migrant, gender). Schools
were obliged to demonstrate AYP or face increasing sanctions over time. One of the key provisions in NCLB was the stipulation that by 2014 every child was supposed to test on grade
level in reading and math, so it was necessary for schools to meet often steep AYP trajectories
toward this ultimate goal. Within that accountability environment and given the IDEA provisions for alternate assessment, a discussion about reasonable expectations for students with the
most significant disabilities began to emerge. This resulted in the 2003 regulation that granted
permission to develop alternate achievement expectations that could be applied to students
participating in alternate assessments. Guidance to states in 2005 clarified the description of
the students eligible to participate in the alternate assessments. Although participation in these
4
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assessments was not limited, the percentage of the total population that could be counted as
proficient on them was capped at 1% for accountability purposes. These alternate assessments,
called alternate assessments based on alternate achievement standards (AA-AAS) were described
as assessments used to evaluate the performance of students with the most significant cognitive
disabilities. AA-AAS were meant to assess the grade-level content with less depth, breadth, and
complexity than the regular assessment.
States and districts were concerned that there might be a “gap” between the regular test and the
AA-AAS, and that the regular test might be too difficult for some students with disabilities who
did not qualify for the AA-AAS. In 2007, the U.S. Department of Education released rules on
the “2% option,” followed quickly by non-regulatory guidance on alternate assessments based
on modified academic achievement standards (AA-MAS) in response to states’ concerns about
students with disabilities who fell into the gap. States were allowed the option to develop these
alternate assessments in reading and math, grades 3–8 plus one grade in high school, and use
those to hold schools and districts accountable for student performance. States could use this
new assessment for students with disabilities and could count up to two percent of students as
proficient against modified achievement standards for purposes of AYP.
Most recently, the U.S. Department of Education initiated the next step in this history, indicating
that the AA-MAS will cease for states requesting ESEA accountability flexibility (Frequently
Asked Questions: Addendum #3, February 10, 2012). It published the response to the question,
“Do the limits on how an SEA may include the proficient and advanced scores of students with
disabilities who take an alternate assessment based on alternate or modified academic achievement standards still apply under this flexibility?” with this answer:
Yes. An SEA that administers alternate assessments based on alternate academic
achievement standards may include the proficient and advanced scores of students
with the most significant cognitive disabilities who are eligible for such assessments in making accountability determinations under its differentiated recognition, accountability and support system, consistent with the limitations in 34
C.F.R. § 200.13(c). Additionally, an SEA that administers alternate assessments
based on modified academic achievement standards may include the proficient
and advanced scores of the students with disabilities who are eligible for such
assessments, consistent with the limitations in 34 C.F.R. § 200.13(c), until the
SEA administers its new high-quality assessments, which may be no later than
the 2014-2015 school year (italics added).
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AA-MAS Policy Challenges
When the U.S. Department of Education created the AA-MAS option, there was concern
among advocates and others that the policy was not grounded in prior theory (Consortium for
Citizens with Disabilities, 2007, Kaloi, 2007). Three main areas of challenge were identified:
(1) identifying an eligible population, (2) ensuring eligible students are provided access to appropriate instruction, and (3) developing more accessible test items (Weigert, 2009). To many
states, the policy did not make clear who the students were who would participate in the AAMAS, and research was not available to clearly define the target population. Methods had not
been established to ensure that students had the opportunity to learn, even though the evidence
suggested they were not achieving proficiency on grade level learning targets. The notion that
expectations of achievement can be reduced but assessments must be aligned with grade level
content seemed contradictory, and explanations of it were difficult to understand. Researchers
and test developers were not able to clearly describe what a test should look like that was both
challenging and less difficult.
The Students
The AA-MAS was intended to provide another option for “students in the gap,” although the gap
was estimated to contain 6 to 8 percent of the total population and seemed to be comprised of
students with very different characteristics, including students without identified disabilities who
would not qualify for this assessment option (Bechard & Godin, 2007; Parker & Saxon, 2007).
The assumption underlying the regulations was that many students eligible to be assessed on
an AA-MAS were in regular classrooms with children of the same chronological age and were
receiving instruction in grade level curriculum; however, because of these students’ disabilities,
their IEP teams were reasonably certain they would not achieve grade-level proficiency within
the year covered by their IEPs (U.S. Department of Education, 2007a).
The Final Rule for the AA-MAS did not describe the characteristics of the targeted population,
and it did not offer suggestions on how to locate the eligible students within the larger population of students with and without disabilities who were consistently performing poorly on the
general test. The research studies that were cited described a group of students who demonstrated
persistent difficulties learning to read and estimated that they comprised 20% of students with
disabilities, or approximately 2% of the total population. The National Center for Learning
Disabilities concluded that the studies originally used by the U.S. Department of Education to
justify the 20% number were flawed, and that in one of the major studies cited to justify the
new policy, only 11% of the students were special education students, and the additional studies
cited did not include any special education students (Kaloi, 2007; Quenemoen, 2010). Given
the language in the policy and the research cited, many states and stakeholders began with the
understanding that the students most likely eligible were those with learning disabilities who
6
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were close to being proficient on the general test. Others made the assumption that it was for
students just above the AA-AAS or other specific groups of students (such as deaf and hard of
hearing) (see for example, Berndt & Ebben, 2008).
The Assessment
The intent of the 2007 regulation was to adjust expectations for this group of students by modifying achievement standards to be less difficult than grade level achievement expectations. However,
standards could not simply be reset for the general test; an “alternate” test had to be developed,
either through new development or by altering the general test. “Setting a lower cut score on
the general assessment does nothing to make the test more accessible or understandable” (U.S.
Department of Education, 2007b). The Guidance went on to explain that grade-level content
standards had to be the foundation of an AA-MAS, and beyond this essential requirement, states
could use a variety of strategies to design the test. There was no research cited to suggest how
the new alternate assessment should be designed, in what ways it should be different from the
general test, what methods should be used to decrease difficulty while maintaining grade level
content, or how it might be made to be a more accessible or accurate measure of achievement
than the current tests. Researchers began to investigate strategies to make a test “less difficult”
and “more accessible” while assessing grade level content.
The Achievement Standards
Perhaps the most confounding aspect of the new 2% policy was the language about modified
achievement standards (MAS). The Final Rule specified that MAS “are challenging for eligible
students, but may be less difficult than the grade-level academic achievement standards” (U.S.
Department of Education, 2007, p. 17778). These regulations applied the term “modified” to
“academic achievement standards” to make a distinction between “grade-level” achievement
standards and “alternate” achievement standards. Perie (2009) contended that this guidance
caused a tension between ensuring the tests measured the same breadth and depth while being less difficult, because it is only to the achievement standards that “modifications” may be
applied. The content standards must be the same for a student in the AA-MAS as for all other
students, but the expectations for whether a student has mastered those content standards may
be less difficult than grade-level achievement standards. Without a clear understanding of the
eligible population and the implications for test development, it was difficult for states to develop modified achievement standards, especially to inform the design of the test at the outset
(Perie, Hess, & Gong, 2008).
States have had to determine what “challenging” but “less difficult” expectations are without
having consensus on the students or the assessment strategies. The policies set forth by the
U.S. Department of Education for the AA-MAS option provided researchers with significant
NCEO
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challenges in developing an AA-MAS, as well. Their work since 2007 has been to explore the
existing research and best practices in identifying and assessing students who are most likely
eligible, while recognizing that people disagree on the assumptions behind this population (Perie,
2009) and the purpose of the test.
States were required to complete a peer review process to receive approval of their AA-MAS.
Many states found it difficult to meet all of the requirements. States struggled to develop eligibility criteria ensuring that the appropriate students were identified, and they found it difficult
to develop appropriate performance level descriptors and design a test that was less difficult but
based on grade-level content standards (Filbin, 2008).

Research on AA-MAS Presented in This Report
Several investigators whose papers are included in this report found that they needed to learn
more about the characteristics of low performing students with disabilities. As researchers who
conducted AA-MAS research sought to learn more about students who were candidates to participate in the AA-MAS, they created a greater understanding of the cognitive characteristics of
a population of students who persistently fail to achieve grade level proficiency. Many projects
discovered barriers to the general assessment for students they targeted as eligible.
Researchers investigated potential alterations to the general test to provide greater access and increased accuracy for these students. Work was undertaken in many projects to refine expectations
and develop modified performance level descriptions and modified achievement standards, and
some of the AA-MAS assessments became operational. Because researchers and test developers
used an iterative process, the findings from the projects described in the remaining chapters of
this report are important to assessment developers. Investigations about how to provide better
access for the target population potentially could result in additional principles of universal
design that can be used in the development of general assessments. We can incorporate what
we have learned to build intentionally designed assessments, with the understanding that these
assessments will continue to improve how students are tested and to provide access to students,
particularly struggling students eligible for AA-MAS.

Organization of This White Paper Report
We organized the chapters that the authors submitted under four broad categories: the students,
test development, technology-enhanced assessments, and system implications. Although each
chapter maintains its particular focus, the projects represented in the papers covered a variety
of topics, and these topics and related findings are presented. The reader will notice an overlap
8
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in studies and findings across chapters that adds richness to the summary and conclusions in
the last chapter. It also will be apparent to the reader that authors were encouraged to tell their
own stories, so there is a lively variety of perspectives and voice reflected across chapters.
The section on The Students begins with a chapter by Parker, Gorin, and Bechard. The five-state
consortium project (ART2%) represented in this chapter investigated issues of cognitive load for
target students with disabilities and explored item alterations that attempted to lessen cognitive
load, break down cognitive barriers, and reduce the item difficulty for students. Exploratory and
confirmatory research studies, including cognitive interviews were conducted. Case summaries
of the students who participated in the confirmatory cognitive interviews provided information
about the characteristics of students who were not well served by the regular assessment, notable
for their diversity of reading levels, their levels of success on both unmodified and modified
assessment items, their access to appropriate learning opportunities, and their ability to communicate their own cognitive processes.
Chapter 2 (Perie, Fincher, Payne, & Swaffield) draws from the experiences of two projects in
South Carolina and Georgia to investigate the best parameters for defining students who would
be well served by an AA-MAS. Referring to these students as “persistent low performers,” the
efforts of the two states are compared in identifying the persistently low performing students
and determining characteristics associated with learning and demonstrating their knowledge and
skills. The use of data mining, followed by a closer look at the characteristics of the students
through a variety of methods, sets an important example for other projects seeking to better
understand the potential population of students. The chapter explains how this understanding
drove other aspects of the project, from supporting IEP team decisions, to modifying items to
better suit students’ needs, to developing descriptors of what proficiency might look like for
this population.
The lessons learned from the MAAPS consortium of states and researchers presented in Chapter
3 (Elliott, Kettler, Zigmond, & Kurz) resulted in a multi-part screening system for identifying
students who would be eligible for an AA-MAS. The MAAPS system included electronic screening tests to predict proficiency in reading and mathematics, as well as a measure of opportunity
to learn essential academic objectives. Important contributions of the MAAPS Consortium
are the development of usable tools to facilitate educators’ accurate participation decisions for
students with disabilities and a measure of opportunity to learn.
The final chapter in The Students section (Chapter 4) comes from the Multi-State GSEG consortium involving five states (Lazarus and Thurlow). The chapter identifies the lessons learned across
states in five areas: (1) characteristics of the students, (2) instructional issues and approaches,
(3) standards-based IEPs, (4) accommodations, and (5) AA-MAS design and implementation.
This project learned about low performing students with disabilities, how they are instructed
NCEO
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and assessed, and the implications for designing the next generation of accessible assessments.
Each state in the project wanted to make sound decisions based on investigations of the characteristics of the students, which was the beginning of work to build a foundation dedicated to
studying and improving instruction and assessment for the identified group of students. Among
the foundational work in the states were explorations and interventions focused on instruction,
accommodations, standards-based IEPs, and development and implementation of an AA-MAS.
The next three chapters focus on issues involving Test Development, including accessibility,
strategic item modifications, and operational test design. Elliott, Rodriguez, Roach, Beddow,
Kettler, & Kurz (Chapter 5) address the issue of test accessibility in a project for Arizona and
Indiana that extended the work of a previous grant. This project focused on ways to reduce the
impact of reading fluency problems, and related memory issues that occur with poor readers,
and to also increase students’ opportunities to learn the content measured by their state tests in
reading and mathematics. Overall, the contribution of this work is to advance the understanding and measurement of accessibility of tests and the opportunity to learn the content standards
the tests are designed to measure. Key to the advancements were the development or continued
refinement of three tools, the Test Accessibility & Modification Inventory, Test Accessibility
Rating Matrix, and Instructional Opportunity Learning Guidance System. These tools were
designed to help all parties in the technical assistance enterprise communicate about important
assessment and instructional concepts that are central to the development of a test-based accountability system which places a high value on valid test score inferences.
Chapter 6 (Cohen, Danielson, Stoica, Wothke, and Zhang) presents the lessons learned from
two grants led by the State of Ohio, in collaboration with Oregon, Minnesota, and the American
Institutes for Research, to improve the accessibility of tests for persistently low-performing
students with disabilities. These projects sought information on (1) the cognitive traits of the
persistently low-performing students with disabilities, (2) the relation between performance on
assessment items and these traits, (3) the influence of item modifications on student performance,
or (4) the relation between item modifications and cognitive traits. Taking a unique approach
to investigations of the cognitive traits of persistently low-performing students with disabilities,
research was conducted to test the notion that deficits in specific cognitive traits would impede
student performance on assessment tasks, and that specific modification of test forms and
items could lower these barriers to access. A literature review and teacher focus groups in the
three states suggested four traits on which these students tend to demonstrate deficits: Working
memory, focused attention, sustained attention, and executive function/planning. These concepts
were empirically tested in two studies. This chapter reports the results of those investigations
and discusses the implications of these studies, to map the landscape of modified assessments
in a way that can directly lead to more practical, efficient, and effective measurement of the
knowledge of persistently low-performing students with disabilities.

10
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The research conducted in Maryland led to a fully operational AA-MAS. In Chapter 7, Bowman
discusses the approaches taken to develop, administer, score, and report on modified achievement
standards. While this process follows traditional test development procedures in many ways,
there are significant differences due to the nature of the target student population and purpose of
the assessments. Maryland decided it was critical to begin the development with the modified
assessment at the high school level since these assessments serve as a graduation requirement
for students who enter grade 9, so the project focuses on end-of-course assessments for algebra data/analysis, biology, English, and government. The project used a variety of methods to
determine how items can be written or revised for the eligible population, including a literature
review, focus groups, surveys, item writing workshops to ensure that selected response items
assess higher order thinking skills, and cognitive labs designed so eligible students can provide
feedback. Setting modified achievement standards and cut points also requires procedures designed for the unique assessments. Following each assessment administration, the state monitored the eligibility decisions of IEP teams. One of the important implications of this research
is related to accountability policies and the consequences of eliminating a specifically-tailored
assessment program for a group of students with identified needs.
The third section of the white paper includes three chapters that focus on a variety of methods
using Technology-Enhanced Assessment for AA-MAS. The use of technology permitted the state
of Montana to develop a dynamic, scaffolded assessment (Bechard, Chapter 8). Little was known
in 2007 about designing and evaluating the effectiveness of AA-MAS in a paper and pencil
format. Far fewer studies had been conducted in non-traditional testing scenarios, including the
use of computers. This project used methods for developing accessible technology-enhanced
AA-MAS that are tailored to the unique learning characteristics of the target population. The
goal was to better understand the target population and its cognitive and access needs, match
observation strategies appropriately, and articulate interpretations that can be made. The project
culminated with three AA-MAS pilot tests delivered online to 1,354 general and special education
students in Montana. One of the contributions of this project is the unique scaffolding approach
to providing content and process prompts to students only if they needed them. A summary is
provided of the rationale for the seven types of scaffolding prompts used. Sources of data for this
report include beta and pilot test results, recommendations of advisors, and teacher and student
surveys. Based on these research findings, lessons learned are presented and recommendations
are offered for new assessment development and future research.
Michigan’s report combines the lessons learned from two assessment development projects—an
AA-MAS, as well as an interim Computer Adapted Test (CAT). Dean and Roberts (Chapter
9) discuss the knowledge they gained about item modifications, training challenges for local
educators, and the state’s target population of students with disabilities, which are all germane
to maximizing accessibility throughout the assessment development process. Michigan’s experience with their AA-MAS adds to our understanding of the theoretical foundations for AA-MAS
NCEO
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and has substantial implications for how concepts like Universal Design should be addressed
in the next generation of assessment systems. As assessment consortia seek to move forward
with computer-delivered, and in several cases, computer-adaptive assessments, there are major
implications from Michigan’s experience for item development, form construction or adaptive
algorithm specifications, scoring, and reporting.
Chapter 10 (Loving-Ryder and Siler) presents five years of comprehensive research involving
the Virginia Department of Education, its assessment contractor, Virginia educators, and students
with disabilities. Research to develop mathematics and reading assessments showcases a critical
bridge between instructional and assessment practices by incorporating research-based supports
and simplifications traditionally used in the classroom into the design of online assessment
items. In addition to the increased efficiency associated with data collection, score reporting,
and security, online assessments provide a platform for the delivery of technology-enhanced
items that allow students to indicate responses in ways other than multiple-choice selections.
Online assessment delivery also provides an innovative platform for the design and delivery of
supported item types in which multiple and flexible methods of presentation and engagement
are available for students with disabilities. The nature of Virginia’s research, particularly the
cognitive lab methodology and follow-up analyses, allow reasonable conclusions to be drawn
about the generalizability of supports and simplifications into online reading and mathematics
assessment items. The pilot studies examine the cognitive theory underlying the simplifications
and supports and provide not only information about whether a support or simplification is effective but why it is effective.
The last section of the paper presents two chapters that address overall System Implications.
Cameto and Nagle (Chapter 11) share the experiences of Oklahoma, a state that was one of the
first to develop an AA-MAS. Oklahoma partnered with SRI International to target three aspects
of the AA-MAS assessment as the primary areas for research: (1) the accessibility of the reading assessment, (2) the technical adequacy of the AA-MAS, and (3) the accurate identification
of eligible students. During the project, SRI conducted a number of studies related to improving the technical quality of AA-MAS that have implications for Race to the Top Assessment
programs. In particular, the findings from these studies highlight the need for and importance
of providing high quality, effective professional development for special education teachers in
academic content and instruction, research-based interventions that are effective for students
who struggle, and supports and scaffolds embedded in assessments. The pertinent findings of
three studies are presented, and the implications of these studies for the Race to the Top Assessment programs are discussed.
The final chapter (Zigmond, Kloo, Lemons, and Lupp, Chapter 12) discusses the challenges
in developing effective accountability systems that include students with disabilities. The contribution of this chapter is Pennsylvania’s experiences in developing an AA-MAS, beginning
12

NCEO

with a close examination of the characteristics of the population tested on the AA-MAS across
the first two years of its implementation. The lessons learned by the state highlights the practical challenges to implementing accountability policy related to the appropriate assessment of
students with disabilities. The intended and unintended consequences of the state’s launch of
the AA-MAS are presented, including its effect on IEP team decision-making and its impact
on student achievement across three years. The chapter closes with a discussion of the lessons
learned from the development and implementation of the AA-MAS that should inform the current restructuring of accountability systems nationwide.
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Abstract
The Adapting Reading Test Items to Increase Validity of Alternate Assessments Based on Modified Academic Achievement Standards (ART 2%) project used multiple research methods to
explore the impact of item modifications on the ability of high school students with disabilities to
access a large-scale reading assessment. Beginning with item difficulty modeling and exploratory
cognitive interviews, researchers identified aspects of the assessment that increased the cognitive
load for students with disabilities. In consultation with test developers, item modifications were
developed that attempted to lessen the cognitive load, break down cognitive barriers, and reduce
the item difficulty for students, while maintaining the grade level content of the assessment.
A second round of research was conducted using the modified items; a pilot study of all the
items was administered to 1051 students, and 32 students participated in confirmatory cognitive
interviews to explore the impact of the item modifications on cognitive load. Case summaries
of the students who participated in the confirmatory cognitive interviews provided information
about the characteristics of students who are not well served by a regular assessment. Students
who participated in the cognitive interviews were notable for their diversity of reading levels,
of levels of success on both unmodified and modified assessment items, of access to appropriate learning opportunities, and of their ability to communicate their own cognitive processes.
Results of the study indicated that while it was possible to identify cognitive barriers in assessment items, it was difficult to develop modifications within the constraints of a grade-level paper
and pencil assessment that would sufficiently address the barriers and increase access to the
assessment for students with disabilities. Some item and test features that were found to improve
test accessibility could be incorporated in all tests as principles of universal design, while some
manipulations that reduced item difficulty for the target population would not be appropriate
for students without disabilities. Implications for both instruction and assessment are discussed.
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Introduction
Funded in 2007, the Adapting Reading Test Items to Increase Validity of Alternate Assessments
Based on Modified Academic Achievement Standards (ART 2%) study was the third in a series
of Enhanced Assessment Grants awarded to four New England states and Montana. The first
grant, from 2003-2005, focused on a study of specific technological adaptations to large-scale
assessment mathematics items in order to increase accessibility for students with disabilities. The
second, from 2005-2007, focused on identifying the characteristics of the subgroup of students
with disabilities who are not well-served by large-scale assessments because the assessments
do not effectively measure what they know and can do. The third, ART 2%, from 2007-2010,
used cognitive modeling strategies to identify the cognitive barriers to accessing the assessment
and cognitive interviews with students to understand more about the cognitive characteristics
of students eligible for the AA-MAS. The goal of the study was to identify manipulations to
items that would lower the cognitive load for students, thus increasing the ability of students
with disabilities to show what they know and can do on large-scale assessments. It was not the
intent to produce an operational assessment. By using cognitive modeling strategies with the
assessment items and cognitive interviews with students with disabilities, the study identified
linguistic and formatting barriers in items, manipulated the items to reduce the cognitive load,
and studied the impact of the manipulations through a pilot study of 1,000 students and indepth cognitive interviews with a sub-sample of 32 students. This dual approach to cognition,
using cognitive modeling strategies with the items themselves, and directly observing students’
cognitive practices when interacting with the items, allowed researchers to both better describe
the cognitive characteristics of assessment items and manipulations, and also to describe the
cognitive characteristics of this elusive population of “2%” students.

Literature review
The Students
The regulations that established the “2% option,” published in 2007, identified the following
criteria to determine eligibility for the 2% assessment: students with disabilities, from any of
the 13 disability categories; students who are addressing grade level content standards on their
Individualized Educational Programs (IEPs), but are not expected to meet grade level achievement standards in the current year; and students who need less difficult test items, covering the
same breadth of content (U.S. Department of Education, 2007). This definition was problematic.
Previous research on students for whom the large-scale assessments may not be valid with or
without accommodations found two groups of students who are not accurately assessed through
the large-scale assessment (Bechard & Godin, 2007; Parker & Saxon, 2007). Students in the
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first gap perform proficiently in the classroom, according to teachers, but do not demonstrate
proficiency on the assessment. These students are more likely to be in general education and
without identified disabilities. Students in the second gap consistently perform well below grade
level in the classroom, and perform no better than chance on the large-scale assessment; they
are more likely to have identified disabilities. A third group of students, both with and without
disabilities, also performs below grade level in the classroom, and their low performance on
the large-scale assessment confirms their classroom performance. For these students, the assessment is an accurate measure of their below-proficiency performance, and their needs can
be addressed through instruction rather than assessment design.
This description of the types of students not served well by the large-scale assessment system
indicated that the group most in need of different options for large-scale assessment is the
group of students with disabilities performing far below grade level in the classroom and no
better than chance on the assessment. However, the regulations as released in 2007 defined the
students and the assessment differently; the students have IEPs addressing grade level content,
and the assessment “must cover the same grade-level content as the regular assessment” (U.S.
Department of Education, 2007). Thus, the students of most concern to teachers, students with
disabilities far below grade level but above the 1% alternate achievement performance level,
would likely not benefit from the 2% assessment.
A Cognitive-Modeling Approach to Item Modification
A cognitive model of item or test performance is a representation of the cognitive processes,
skills, abilities, or knowledge required to answer a question (Leighton & Gierl, 2007). One approach to the development of a cognitive model is via item difficulty modeling. An item difficulty
model (IDM) is a list of variables describing features of test questions that vary across items;
the variability of these features is shown to explain variability in item statistics such as item
difficulty. By establishing a relationship between variability in item features and variability in
item difficulty, it is presumed that the item processing has been explained by the processes associated with the features. When the impact of item features can empirically and mathematically
be linked to item parameters, such as difficulty and discrimination, then items can be written to
target specific ability levels and testing populations most efficiently. Further, once the factors
affecting difficulty have been identified and evaluated empirically, assessment developers can
use this information to alter item content and format to target the cognitive processes one wants
to measure while controlling for, isolating, or removing those one does not want to measure.
Cognitive Models of Reading Comprehension Assessments
To correctly answer passage-based multiple-choice reading comprehension test items it is presumed that students read the passage, or passages, then read the question and select an answer
from among the possible options. Research on similar assessment items has shown that the
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variables influencing item difficulty include characteristics of the passage, the question, the
response options, and the interaction between the three (Embretson & Wetzel, 1987; Gorin &
Embretson, 2006; Sheehan & Ginther, 2001; Sheehan, Kostin, & Perskey, 2006). The processing
components of prime interest vary across models and include propositional density (Embretson &
Wetzel, 1987; Kintsch & vanDijk, 1978), context of to-be-learned information (Landauer, 1998;
Landauer & Dumais, 1997; Landauer, Foltz, & Laham, 1998), location of relevant information
(Freedle & Kostin, 1992; Sheehan & Ginther, 2001), and correspondence between passage and
question information (Alderson, 1990; Embretson & Wetzel, 1987; Freedle and Kostin, 1993;
Sheehan & Ginther, 2001).
Embretson and Wetzel (1987) developed a cognitive processing model of reading comprehension to describe the processing difficulty of the Armed Services Vocational Aptitude Battery
(ASVAB) items. To validate the model with these items they identified stimulus features that
were theoretically related to processing components of the model, and then scored items in terms
of the features. The model describes sources of cognitive complexity derived from two general
processes: Text Representation and Response Decision. Text Representation processes consist of
the encoding and construction of the passage for a set of items. The difficulty of encoding is controlled by linguistic features of the passage, particularly vocabulary difficulty (Drum, Calfee, &
Cook, 1981; Graves, 1986). Passages with high levels of vocabulary are more difficult to encode,
and consequently more difficult to retrieve when responding to comprehension questions. Construction involves processes of connecting word meanings and propositions into a meaningful,
coherent representation of the text. Kintsch and vanDijk (1978) described text comprehension
as an iterative process of construction and integration wherein text is processed as propositional
units that are continuously integrated with prior knowledge. The constuction-integration theory
(Kintsch, 1988, 1998), derived from earlier work by Kintsch and vanDijk (1978) characterizes
text comprehension as cyclic propositional processing. During each processing cycle propositions are retrieved from the text and arranged into a network. At the integration phase, activation
spreads throughout the network and accumulates primarily at points of high interconnectivity.
Following each of these cycles, the most highly activated propositions are carried over into the
next cycle with working memory for further processing (Kintsch & vanDijk, 1978). The difficulty of construction processes is most strongly influenced by the propositional density of the
text, which is the ratio of the number of propositions to the total length of the passage. Several
studies have concluded that propositionally dense text is difficult to process and integrate for
later recall and comprehension (Kintsch, 1994; Kintsch & Keenan, 1973; Kintsch & vanDijk,
1978). This finding may be related to limitations in working memory capacity that preclude
holding large amounts of information simultaneously. If propositions are not well integrated
into the working knowledge representation, then the information may not be available for later
recall (Kintsch, 1994 ; Kintsch & vanDijk, 1978).
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The remainder of the model describes three Decision Processes: encoding and coherence, text
mapping, and evaluating the truth status of the response alternatives. Encoding and coherence
are the same as in text representation except that they apply to questions and response alternatives rather than the passage. Text mapping is the process of relating the propositions in the
question and response alternatives to the information retrieved from the passage. Difficulty in
text mapping is partially influenced by the amount of information needed from the text to answer the question. According to Embretson and Wetzel (1987), as the amount of text relevant to
answering a question increases, so do the demands on memory, encoding, and item difficulty.
Evaluating truth status involves a two-stage process of falsification and confirmation of response
alternatives. The decision processes of falsification and confirmation were the strongest predictors of item difficulty in the Embretson and Wetzel study (1987). These two decision processes
describe the extent to which information given in the passage could be used to make decisions
regarding the response options. Items with correct responses that were directly confirmable or
distractors that were explicitly contradicted by the text required little processing. Their findings
are consistent with other research suggesting that the overlap or matching between the text and
a question can affect response processes (Alderson, 1990; Freedle & Kostin, 1992, 1993).
Embretson and Wetzel postulated that decision processes were also affected by vocabulary
difficulty of the response options. The vocabulary level of the response alternatives affected
the likelihood that an examinee would consider the alternative as a potential correct response.
Distractors with difficult vocabulary were less likely to be processed for consideration as potential alternatives and required less processing than low-difficulty vocabulary distractors as
measured by response time and item difficulty. The reverse effect was found for the vocabulary
level of the correct response. Examinees were less likely to confirm a response alternative if
the vocabulary level was high.
In addition to vocabulary level, the phrasing of the information in the alternatives also affects
decision processes. The reasoning level of the response alternatives represents the relationship
between the structure of the propositions in the alternatives and those in the passage. Anderson
(1982) proposed a taxonomy describing the levels of transformation needed to match a question
to text. The lowest level is verbatim, in which the exact words used in the question are found in
the passage. These items are assumed to be easy because little to no transformation of information must be conducted to identify the location of the item answer. The highest level question is
transformed paraphrase, in which neither the order nor the wording of information in the question matches that of the passage text. Items with transformed paraphrase questions are assumed
to be hard because ideas in the passage must be reworded and reordered to map the question to
the location of the information needed to correctly answer it (Craik & Lockhart, 1972).
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Similar research by Sheehan and Ginther (2001) examined the relationships between task features
and item difficulties for Main Idea Reading Comprehension (RC) questions from the Test of
English as a Foreign Language (TOEFL-2000). Sheehan and Ginther modeled item difficulties
in terms of Activation Processes by which an individual selects a response alternative. They
described a memory-type model of processing, in which the examinee selects the response that is
most highly activated in the individuals’ mind. First, grossly incorrect distractors are eliminated
during early global falsification. The remaining model of item difficulty was defined by item
and passage features that define two intermediate structures: activation of the key (the correct
answer) and activation of the remaining distractors (the incorrect choices). The activation of the
response option is similar to activation of nodes in memory theory; the element with the highest
level of activation is most likely to be selected. In the context of multiple choice questions, the
response alternative that is most highly activated is selected as the correct answer. Questions
with high key activation and low distractor activation should be easy because the key is far more
likely to be selected than any of the incorrect responses.
Sheehan and Ginther (2001) found three types of item and passage feature effects to be critically
important for defining activation in Main Idea questions: Location Effects, Correspondence Effects, and Elaboration of Information. Location Effects refer to the location within the text of
relevant information for answering a particular question. Kintsch (1998) suggested that as comprehension proceeds while reading a text, the location of information in mental representation,
the representational text, is related to the location of the information in the text itself. Therefore,
information closely positioned in the text is more easily found in and retrieved from memory
because it is stored in relatively close proximity. The location of relevant information within
the text was found to be related to comprehension item difficulty. Furthermore, Sheehan and
Ginther (2001) found similar results to those of Freedle and Kostin (1993) such that information
found earlier in a passage was more easily accessed than information found later in a passage.
The second activation-related effect, Correspondence Effects, refers to the lexical and semantic
similarity between the response option and the text, or what Freedle and Kostin (1993) might
call lexical overlap. The operationalization of correspondence in Sheehan and Ginther’s model
included literal and synonymous processing, comprehension of difficult vocabulary, understanding of metaphorical word use, proficiency at generalizations, and ability to generate inferences
to bridge text. This definition, based on Mosenthal and Kirsch (1991), is a more elaborate characterization than earlier lexical models of correspondence such as that suggested in Drum et al.
(1981; see above). Activation of the key based on correspondence is a decision process and is
affected by the similarity of the information presented in the key and the information in the text.
When the wording is similar, less processing is required to correctly map the key to the text.
Sheehan and Ginther’s (2001) third effect, Elaboration of Information, represents the extent
to which the topic of the question is discussed within the passage itself, and to what level of
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detail it is described. Memory research (e.g., Craik & Lockhart, 1972) suggests a strong positive relationship between the amount and nature of information elaboration and the level of
activation of information for later recall. When highly elaborated information in the text appears
in one of the response options, this option becomes highly activated. As with the location and
correspondence effects, high key activation contributes to item easiness, and high distractor
activation contributes to item difficulty.
Implications for Reading Comprehension Assessment Design
Across the range of cognitive models and IDM studies for passage-based reading comprehension
test items, several consistent findings emerge with implications for enhanced assessment design.
First, it is clear that the linguistic features of all aspects of the test questions—the passage, the
questions, and the response options—affect students’ response processes. This is not surprising,
nor undesirable. Second, the relationship between the question and the passage affects student
processing. This suggests that two items with identical linguistic characteristics—including
reading difficulty—but that differ with respect to the relationship between the question and the
passage could be processed by students quite differently. Finally, the structure of the item itself,
specifically the phrasing of the response options in relation to the question stem and the relevant
portions of the passage, significantly impacts student problem solving. Thus, if items are to be
modified in terms of cognitive load and resources, then attention must be paid to items in their
entirety, not just linguistic structure and not only the text in the reading passage.
Cognitive Interviews: A Tool to Access Student Cogntivie Processes in Test Taking
Cognitive interviews are being used more frequently in assessment development in order to better understand the cognitive processes used by students with disabilities when taking a reading
assessment (Almond et al., 2009; Ferrara et al., 2004; Winter, Kopriva, Chen, & Emick, 2006).
The data gathered about student thinking processes contribute to understanding the processing
requirements of different items. Researchers do not consider cognitive interviews as a single
research method (Ericsson & Simon, 1993), but rather a variety of techniques of self-report,
self-observation, and self-revelation that can be used in combination or on their own to study the
thoughts and cognitive processes of individuals in a variety of settings or tasks (Alavi, 2005).
Such cognitive interviews are increasingly being used during item writing to gather empirical
information on how students interpret items and whether items perform as intended (Ferrara
et al., 2004; Leighton, 2004). The interviews can point out where students misinterpret items
or can explain unpredictable response patterns long before items function invalidly in pilot or
operational administration (Capraro & Joffrion, 2006; Gorin, 2006; Winter et al., 2006).
According to Alavi (2005), there has been much debate surrounding the use of cognitive interviews dating back to beginning of the 20th century when researchers first successfully defended
the credible use of introspective reports for investigation of mental processes. Later cognitive
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interviews became less accepted as behaviorism gained popularity but eventually were reintroduced into research by contemporary cognitive psychologists (Ericsson & Simon, 1993).
Even so, conflicting views continue to persist regarding their suitability for studying cognitive
processes (Pressley & Afflerbach, 1995; Nisbett & Wilson, 1977). Ericsson and Simon (1993)
warn that inaccurate verbal accounts may not only be due to the participants’ inability to access their mental processes, but also to “inadequate procedures for eliciting verbal reports or
requesting information that could not be provided even if thoughts were accessible” (p. 45).
Cohen (1994, as cited in Alavi, 2005) provides a more exhaustive list of issues and limitations
including: inaccessibility of cognitive processes (Seliger, 1983); mismatch between the subjects’
verbal response and their natural thought processes (Ericsson & Simon, 1993); conversion of
introspection into retrospection (Boring, 1953); an intrusive effect of verbal protocol and the
possible distortion or the process or the task the subjects are asked to do (Mann, 1982); variety
of verbal protocols according to the type of instructions given, the types of material used in collecting protocols, and the nature of the data analysis (Olson, Duffy & Mack, 1984); alteration
of the original thought processes if respondents do a task in a target language and report on it in
their native language or another language (Faerch & Kasper, 1987); and, the impact of subjects’
characteristics (e.g., their verbal skills) on verbal protocol (Olson et al. 1984)
Despite these challenges, researchers continue to recommend the use of cognitive interviews
“for the purpose of detailed examination of the information to which people attend while performing tasks” (Alavi, 2005, p. 3) and have acknowledged its potential to provide information to
test hypotheses and models of behavior (Ransdell, 1995). Think aloud protocols are one type of
verbal report that is commonly used to examine test items. With this technique, subjects report
their thinking as they do a task. According to Pressley and Afflerbach (1995) this approach has
at least three advantages: (1) verbal reports can provide data on cognitive processes and reader
responses that otherwise could be investigated only indirectly; (2) verbal reports can provide
access to the reasoning processes underlying sophisticated cognition, response, and decision
making; and (3) verbal reports allow for the analysis of affective processes of reading in addition to (or in relation to) cognitive processes.
According to Ericsson and Simon (1993) this approach focuses on two constructs in information processing theory: long term memory, and short term memory. Long term memory is vast
in capacity and includes our procedural (how to do things) and factual knowledge. Short term
memory, on the other hand, is extremely limited in capacity and is typically used to refer to the
information currently held in consciousness that is derived from external stimulation and long
term memory. Think aloud protocols generally target information held in short term memory,
whose current contents can be quickly accessed and reported, but it is also often possible to report
what was recently held in short term memory as some of the contents of short term memory are
converted to long term before they exit short term awareness. This allows individuals to recollect what they were thinking about a short time ago and can be accessed using a retrospective
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think aloud, a process by which participants describe their thinking processes shortly after the
event (such as completing a reading test and then describing the thought processes during the
test). However, the validity of these recollections will decrease over time and the quality will
depend on retrieval cues.
Another area of contention is the effectiveness of different retrieval cues or prompts. Prompts
may be open ended or can direct participants to provide very specific types of information. Given
open ended direction, participants might feel compelled to report any and all information that
they can access in short term memory, whether or not it is relevant to the primary interest of the
researcher (Ericsson & Simon, 1993). Ericsson and Simon also caution that some questions do
not stimulate accurate verbal reports. Specifically, people often cannot accurately answer “why”
questions regarding the motivation for their behaviors. Individuals can usually produce some
answer to this type of question, but may try to produce a logical answer or one to fill in a gap
in their thinking, instead of the exact contents of their thoughts. Instead, Ericsson and Simon
(1993) recommend that prompts used in think aloud protocols aim to elicit the exact contents
of short term memory. The farther removed verbal reports are from the exact contents of short
term memory, the less valid they may be considered. For example, under this guideline, a report
of “5-2-9-3-9-6-7” is a more credible response than “I am thinking of my telephone number”
because the latter is not the exact content of what was held in short term memory. Ericsson and
Simon (1993) argue that subjects can report immediate and final products of problem solving
with greater accuracy, much more certainly than the processes per se and that it is the job of the
researcher to infer cognitive process from these reports.
Ericsson and Simon (1993) provide several methodological recommendations to enhance the
validity of think aloud data. As mentioned earlier, ideally, self reports should reflect exactly what
is being thought by subjects. This can be accomplished through clear direction to participants
that they should not attempt to make self reports more coherent. Researchers, not participants,
make inferences about processes used to complete task/items during data analysis. This guideline can be particularly helpful for researchers concerned that participants may find the task
of thinking aloud overwhelming or confusing. The goal should be to encourage participants
to simply repeat the thoughts aloud, rather than to provide interpretative descriptions of their
thought processes. As supplemental information, researchers may also want to ask participants to
point to, highlight, underline or otherwise indicate what portion of test materials they are using,
rather than say it aloud, but they recommend that subjects be discouraged from self reporting
why they are carrying out a process as such explanations may heighten awareness of the effects
of processing and affect subsequent processing.
Another important point for researchers to keep in mind as they design and use “think aloud”
protocols is that as people learn and become more familiar with procedures, their processing becomes more automatic. Fully automatic processes will be more difficult to self report as subjects
26

NCEO

may be unaware of them. Therefore, protocol analysis will be much more sensitive to processes
that have not yet become automatic, which have remained under the participants’ conscious
control. Researchers using think aloud protocols to examine test items may want to consider
the exposure students have had to academic material, test materials, and test taking strategies.
Students who are more familiar with content and test materials. or have had more opportunities
to employ test taking strategies may find it difficult to report all their thought processes as they
work through questions. Researchers may also want to consider the difficulty of items being
investigated. Easy items may be processed automatically and consequently students may have
difficulty reproducing their thoughts as they work.
Ericsson and Simon (1993) also conclude that thinking aloud is a natural enough process that
lengthy training is not required for adults to be able to carry it out. They provide little guidance,
however, about who should be better able to self report and who would be disadvantaged. Specifically, they mention very little about the extent to which verbal protocols can be used with younger
children and students with disabilities. More recent research from Johnstone, Bottsford-Miller,
and Thompson (2006) found that most fourth-grade and eighth-grade students with disabilities
were able to verbalize while thinking aloud. Ericsson and Simon (1993) do note that as a task
proceeds, people sometimes forget to think aloud and recommended the use of reminders or
gentle prompts to continue to think aloud if a participant is silent for a length of time.

Exploratory Phase
This chapter describes the triangulation of the cognitive modeling and cognitive interviews, and
how the two studies contributed to understanding more about both item characteristics for a 2%
assessment and the characteristics of the students who could be eligible for such an assessment.
The study was conducted in two stages. In the first stage, the cognitive modeling and the cognitive interviews sought to identify the specific barriers to accessing the assessment, and provided
specific recommendations for item manipulations. The first phase addressed these questions:
1. What item features of the assessment predict difficulty and cognitive processing that could
be manipulated to reduce cognitive load without reducing construct-relevant processes?
2. What cognitive barriers do students with disabilities describe when taking a high school
reading assessment?
Exploratory Phase Research Design
The research design was divided into three parts: the first part examined the original assessment to identify possible item modifications; the second part included a revision of 34 items;
and the third part examined the revised items. This paper focuses on the first and third parts of
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the research study. In the first part, cognitive modeling and cognitive interviews were used to
identify cognitive barriers.
Cognitive Modeling
Sample
Student responses were selected from the state populations based on inclusion criteria intended
to match the target population. The target population for this study was defined as students with a
documented disability in the state, district, or school record who scored no more than 1 standard
error above the state’s cut score defining proficiency. The target population data included scored
item responses from a total of 5236 respondents’ data (1408 from Maine, 399 from Montana,
and 3429 from the New England Common Assessment Program—NECAP).
Data
The data analyzed included scored item responses (i.e., 0 or 1) to 81 multiple-choice items selected from the 3 state assessment programs (Montana 21 items, Maine 48 items, and NECAP
12 items). The results presented here pertain only to the data from the target population1 of
students in the five states.
Attribute List
A total of 47 item attributes were coded for analysis, each belonging to one of four general categories: Key and Distractor—Linguistic attributes, Key and Distractor—Reasoning attributes,
Necessary Information attributes, and Latent Semantic Analysis (LSA) attributes. The Key and
Distractor—Linguistic attributes included variables associated with the length and vocabulary
level of the keyed response and the four distractors for each item. The Key and Distractor—
Reasoning attributes described features of items associated with confirmation of the correct
response, falsifiability of the distractors, level of transformation of the key relative to the text,
reasoning level of the key, and plausibility of the distractors. Finally, LSA attributes measured
the lexical correspondence between the keyed response and the distractors with the relevant
portions of text for each questions (i.e., Necessary Information).
Attribute Coding
To begin, the necessary information (NI) required from the passages for each question was
identified by four members of the project advisory panel with expertise in ELA assessment and
theory. IDM research on text-based reading comprehension items has shown that the features
of the entire passage associated with a question are of less relevance than characteristics of the
subset of the text containing the information needed to answer the question (Sheehan & Ginther,
2001). The NI could consist of as little as one sentence of text, and up to as much as the entire
text (1 or 2 passages).
Target population refers to the portion of the student population selected for the study as potential candidates
for future administration of enhanced assessments.
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The Key and Distractor–Linguistic attributes were coded using natural language processing
(NLP) tools available in Microsoft Word 2003. The Key and Distractor–Reasoning attributes
were coded to describe reasoning and higher level cognitive processes associated with the interaction between the keyed response and distractors, and the NI. These attributes were scored by
human raters based on the coding rules developed in previous reading-comprehension modeling
literature (Embretson & Wetzel, 1987; Gorin & Embretson, 2006, Sheehan & Ginther, 2001).
For example, for the Paraphrase Level of the Key, Level 1 was defined as Verbatim, Level 2 was
defined as Verbatim Transposed, Level 3 was defined as Paraphrased, and Level 4 was Paraphrased Transposed. For the necessary information attributes, the portions of text designated as
NI by the ELA experts were coded in terms of linguistic characteristics using two NLP tools,
Coh-metrix 2.0 (Graesser, McNamara, Louwerse, & Cai, 2004) and the Microsoft Word tools,
the same tools used to code the Key and Distractor–Linguistic attributes. Finally, the LSA attributes were generated based on the cosines of the distance between the vectors of the response
options and the NI in latent semantic space. The semantic distance between the response options
and the NI is assumed to represent the correspondence between the two. According to activation
theories of cognition, information that is more similar (i.e., more closely located in semantic
space) should be more highly activated. The response option that is most highly activated is the
one most likely to be selected. Sheehen, Kostin, and Persky (2006) showed that when keyed
responses are more highly activated due to high correspondence with NI, items will be easier;
whereas, when distractors are more highly activated than the key, the item is more difficult.
Analysis
The purpose of these analyses was to examine the utility of the preliminary list of item features/
attributes that have variability across items, and explain significant amounts of variability in
item difficulty. Descriptive statistics of the attributes, including means, standard deviations,
and bivariate correlations between attributes and item difficulty for the target population were
calculated. Next, scored item responses were modeled via the linear logistic latent trait model
(LLTM; Fischer, 1973) separately for each state’s data.
The LLTM incorporates content information into the calculation of probabilities of a correct
response to an item. Explanatory item response models like the LLTM have been successfully
applied to reading comprehension (Gorin, 2005), abstract reasoning (Embretson, 1998), spatial
reasoning (Embretson & Gorin, 2001), and mathematical reasoning (Embretson & Daniel, 2008)
to identify cognitive processes associated with student response behaviors and item difficulty
estimates. Examination of the attributes included in an item model can provide information regarding the nature of the trait measured by the item itself. On the basis of the weights for each
attribute, modifications to items could be considered that should alter the cognitive processing
in prescribed ways. That is, test developers can control the contribution of specific cognitive
skills by manipulating empirically validated characteristics of test questions.
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Separate LLTM models were fit for each state’s data. Overall model fit was determined based
on the correlation between the LLTM predicted difficulty estimates and the Rasch based estimates. Multiple Rs are reported for each model. Further, the impact of each item attribute was
examined in terms of a t-statistic. Attributes with significant t-statistics were assumed to have
a significant impact on item difficulty.
Exploratory Cognitive Interviews
Sample
The target population for the cognitive interviews was students with disabilities at the high
school level who took the regular state reading assessment (with or without accommodations)
and who did not reach proficiency on that assessment. They also had to be able to communicate verbally. For the cognitive interviews, the sample described may have included students
who may be higher-performing than the AA-MAS population, but who face similar cognitive
barriers, and who also may be better able to articulate those barriers. Thus, the pool provides
particularly useful data in the cognitive interviews.
Once the pool of students was determined, schools were selected by convenience using researcher
and state contacts. Within the schools, all eligible students were invited to be part of the study.
In most of the schools in the sample, 80-100% of the eligible students participated. This resulted
in a final pool of 27 students. Of those, one student withdrew after the practice session, and a
second student did not have sufficient verbal skills to participate, leaving a final sample size of
25 students. As shown in Table 1, the largest group of students have learning disabilities.
Table 1. Identified Disabilities on Student IEPs
Disability Types

Number of Students*

Autism

0

Emotional Disturbance

1

Cognitive Disability

3

Traumatic Brain Injury

1

ADD/ADHD

6

Specific Learning Disability

12

Other Health Impaired

3

Missing

3

*Adds up to more than total students because of multiple identifications.

The students had received different amounts of special education services (Table 2), ranging
from less than five hours weekly (n=11) to more than 20 hours weekly (n=5).
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Table 2. Total Weekly Hours in Special Education Services
Hours
Less than 5 hours weekly

Number of Students
11

5-9 hours weekly

3

10-14 hours weekly

5

15-19 hours weekly

3

more than 20 hours weekly

3

All of the students had taken the regular state assessment, some with accommodations. None had
reached proficiency. Table 3 divides the scores (all below proficient) into three sub-categories.
Table 3. State Assessment Proficiency Categories
Performance Level

Number of Students

Substantially below proficient*

6

Mid-range

12

Almost proficient

6

Missing

1

*While the state proficiency categories have two levels for students performing below proficient, we have created
three levels to show the number of students at the lowest range.

According to the students’ teachers (Table 4), 13 were reading below grade level and 7 were
reading at grade level (five missing).
Table 4. Teacher Estimation of Student Reading Ability
Reading Ability
No, not reading on grade level

Number of students
13

Yes, reading on grade level

7

Missing

5

Data Collection
The project research team chose to use all released reading passages and items from the three
state systems in the first round of cognitive interviews, resulting in a total of 12 passages and 81
items. Eight forms were developed with passages in different orders, and students were given
one of the forms, with the goal of having at least nine students answer each item. Students
were interviewed twice, completing two passages the first day and two the second day. They
worked in each session for 45 minutes, and stopped when the time was up, whether or not they
completed the assessment. Thus, for many of the longer passages, fewer students attempted
the later questions.
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Four researchers conducted the interviews. Researchers were trained together and observed
each other conduct interviews, then conducted them separately. An interview protocol, adapted
from King and Laitusus (2008), provided detailed instructions about conducting the cognitive
interview, including how to conduct practice sessions with the students, appropriate probing questions to use, and follow-up retrospective questions for each item and each passage. The protocol
designed for the cognitive interviews was tailored to identify the processing requirements of
each item. Based on the literature, a number of decisions were made about the interview process:
•

Both concurrent and retrospective prompting were used for each passage and item. Students
were instructed to describe all their thinking processes, and encouraged with prompts such
as “what are you thinking right now?” They were also asked questions after each item and
passage to elicit more information about their cognitive processing.

•

Despite the recommendation to not ask students “why” they chose a certain answer, researchers decided to ask the students why they had chosen each answer. For many of the
students, their disability interfered with their meta-cognitive processing, and they found it
difficult to spontaneously describe their thinking processes. Asking them why helped them
to unpack those processes. We decided that the benefit of increased information outweighed
the risk of providing students with “scaffolding” that would have an impact on later items.

Additional data on each student included written researcher notes, transcripts, IEPs, and teacher
interviews. Students’ reading teachers were interviewed to obtain information about each
student’s access to the assessed curriculum, instructional supports provided, and the teacher’s
perspective about the student’s cognitive development in reading comprehension. Information
was also collected on students’ course sequences and levels, grades, and accommodations. The
instructional and performance data helped to interpret the extent to which student-item interactions are strictly item-related or confounded by instructional factors.
In the protocol for the exploratory interviews, students were given an overview of the objectives of the study along with the chance to opt out. Once verbal permission was obtained for
recording, the interview commenced with a warm-up reading exercise. During this exercise the
students were introduced to the think-aloud process, which the interviewer demonstrated and
the student then practiced. Once it was established that the students understood the process, the
interview began. For each passage the student was given the opportunity to answer the items in
any way that he/she chose, whether reading the passage through or going directly to the items,
or a combination of the two. They could also request that the passage be read aloud. They were
reminded to verbalize all of their thoughts as they completed the items, and interviewers used
prompts as necessary for reticent students.
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Analysis
Four people participated in coding the exploratory interviews in two stages. First, all passages
and items were coded to identify patterns in cognitive errors. An initial coding scheme included reading patterns (full passage then items, skimming, etc.), ability to identify important
information, demonstration of understanding, recall, decoding, and answer strategies (executive processes) (Pressley & Afflerbach, 1995). From this coding, the most common cognitive
challenges were identified and the passages and items most amenable to manipulations were
chosen. Second, the four passages chosen for further manipulation were then coded in greater
detail, using the same codes, as well as codes that emerged as recommended manipulations
were identified. Two broad categories of cognitive barriers were identified: linguistic barriers
that included the structure of the stem (open vs. closed question format), vocabulary, order of
answer options, attractive distractors, and lack of question clarity. Formatting barriers included lack of visual links between each item and its corresponding passage text and physical
distance of the item from the corresponding passage text.
Exploratory Phase Findings
Cognitive Modeling Findings
Recall that the list of scored item attributes was generated based on the existing literature regarding reading comprehension items and previous item difficulty modeling studies of similar
items. Due to differences across state testing programs, for some attributes it was the case that
scored attributes were present in only a small number of items. Further, it could also be the case
that some scored attributes were only present in items coming from one of the three state testing systems. For example, when coding the attribute regarding Number of Passages Associated
with an Item, only items from the Maine assessment were ever coded as being associated with
more than one passage. Such attributes were not eliminated at this point in the study, regardless
of frequency, unless they were not present in any item. Consideration of the number of items
including a particular attribute was considered further when item attributes were entered into
regression and LLTM analysis to explain variability in item difficulty.
Of most interest are the correlations between the item-attribute scores and the item difficulty
for the target population. Table 5 shows these bivariate correlations for items from all assessments and their associated p-values. As can be seen, the attributes most strongly related to item
difficulty were (a) the various measures of vocabulary difficulty, (b) the length of the key, (c)
the relationship between the wording of the NI and the response options (i.e., verbatim versus
paraphrased), and (d) attributes related to higher order thinking processes such as hypothesizing
and inferencing. The attributes with the highest correlations were then entered into the LLTM
analyses.
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Table 5. Bivariate Correlations Between Attribute Codes and Item Difficulty for the Target
Population, Including Items from all Testing Systems
Attribute

Correlation

Sig.

Key in Numeric Form

-0.09

0.41

Number of Words in the Key

-0.18

0.11

Word Frequency Index of the Key

0.08

0.48

LSA Cosine for the Key where NI is Highest

0.16

0.16

Number of Distractors with LSA Cosines Lower than Key (by 0.10)

0.04

0.75

LSA Cosine Value for the Key with the NI

0.10

0.40

LSA Cosine of Highest Distractor with the NI

0.00

0.97

LSA Cosine of Highest Distractor with the Key

0.02

0.85

Sequence (Order) of Item on Operational Test

-0.20

0.08

Number of Passages

-0.20

0.07

Separated/Scattered NI

0.08

0.50

Number of Words in Passage

0.14

0.22

Number of Characters in Passage

0.14

0.20

Number of Words in Pre-Passage Material

0.01

0.93

Number of Characters in Pre-Passage Material

0.03

0.79

Title Included in Passage

0.71

0.00

Figure or Picture in Passage

0.38

0.00

Gunning Fog Index of Passage

-0.58

0.00

Flesch Reading Ease Score

0.47

0.00

Flesch-Kincaid Reading Grade Level

-0.53

0.00

Flesch Reading Ease Score of the NI

0.29

0.01

Flesch-Kincaid Reading Grade Level of the NI

-0.28

0.01

Type of Text—Genre

-0.01

0.93

Text is Persuasive

0.01

0.94

Inference is Required

-0.03

0.77

Item asks about the purpose of author’s use of style, passage structure, or specific words.

-0.12

0.30

Item asks the examinee about a hypothetical or to suppose something.

0.26

0.02

Item asks the examinee to evaluate something in terms of a summary of the text.

0.03

0.81

Item asks about the author’s main purpose or the passage’s main idea.

0.05

0.63

Item requires knowledge of vocabulary with little context from the sentence.

0.23

0.04

Item requires paraphrasing of direct information in the passage.

-0.19

0.09

Item requires verbatim or close to verbatim information.

0.05

0.64

Item requires examinee to order information in a different sequence from that
presented.

0.24

0.03

Item requires knowledge of vocabulary with good context from sentence.

0.08

0.49

Key requires knowledge of challenging vocabulary.

-0.15

0.18

Item requires the use of a figure or illustration.

0.03

0.80
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Table 5. Bivariate Correlations Between Attribute Codes and Item Difficulty for the Target Population,
Including Items from all Testing Systems (continued)
Item requires the examinee to understand the gist or tone of the passage, without referring to specific text.

0.04

0.71

Item is structured to include the word “EXCEPT” for the multiple choice format.

-0.08

0.50

Item asks about knowledge of text structure or language tools.

-0.13

0.24

Item uses or compares information from two passages.

-0.17

0.14

Item asks examinee to infer missing information.

-0.07

0.51

Item requires examinee to suppress information from other parts of the text in
order to answer correctly.

0.08

0.47

Item requires examinee to select information from the text to support an argument.

-0.02

0.89

Length of Passage (Long vs. Short)

0.19

0.21

Higher order thinking Item

0.18

0.10

Three separate LLTM models were developed, one for each state, including the strongest predictors identified with the correlational analysis. In terms of overall model fit, the multiple R
values between LLTM estimated difficulty and 1-PL estimated difficulty for the three states
were quite high: .90 for Montana, .94 for NECAP, and .80 for Maine. Though the significant
predictors differed slightly across each assessment system, the goal was to identify common
attributes that accounted for significant amounts of variance in item difficulty across all three
tests. This would allow a set of three possible modifications for the enhanced assessment to be
made consistently across all items, regardless of the test from which they were derived. Based
on LLTM parameter estimates, several candidate attributes emerged: (1) the vocabulary level of
the NI; (2) the length of the key; (3) the vocabulary level of the key; (4) the LSA of the key—that
is, the degree of lexical similarity between the key and the NI; and (5) whether the NI is located
all in one place versus being spread out throughout the text.
The high proportions of explained variance in Rasch item difficulties by the IDM model features
are impressive relative to previous IDM studies of similar items with general populations of
students. The nature of the significant model predictors is of particular interest. Interestingly,
the same variables that determine item difficulty for general education students appear to be
relevant for the target population, suggesting that the cognitive processes applied by the two
populations of students are similar—response decision processes and location of necessary
information needed to answer test questions.
In terms of implications for item modifications, two general types of modifications were identified by the results: (1) changes to the linguistic properties of the items, key, and distractors;
and (2) grouping/location of the NI in the text relative to the question. The expectation is that
manipulations of these features of items, specifically reductions in the linguistic complexity and
overlap of text, items, key, and distractors could decrease the difficulty of items. The question
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that cannot be addressed by any of the presented data is whether such manipulations (a) change
the construct so significantly that items are no longer at grade level, which would violate the
NCLB legislation governing the assessment design, and (b) are merely principles of universal
test design. Regarding the second point, it is not clear whether reducing the effect of decision
processes that are sensitive to problem solving strategies (i.e., matching strategies) constitute
construct irrelevant variance for all test takers. If so, then item redesign to increase the impact
of text representation processes (i.e., encoding and coherence) could be worthwhile for all assessments, including those designed for general education students. Empirical examination of
the effects of the recommended item manipulations for general education and special education
students should provide some insight into these issues.
Exploratory Cognitive Interview Findings
Using transcripts from the exploratory interviews, item-level coding was completed for all
34 items in the four passages selected for manipulation. Item summaries were developed that
provided details about each item, including specific words or structures that were challenging,
response patterns that emerged, and cognitive processes that were identified by the students.
We describe below four specific aspects of items that were identified to be addressed in the
subsequent item manipulations.
Vocabulary
Complex vocabulary presented a challenge to students in those items that specifically measured
vocabulary, as well as in many other items. In some cases, students latch onto a complex word
that they do not understand, assume that it must be important, and choose an answer based on
that word, even without knowing its meaning, especially if they feel that they can eliminate
other choices with more accessible vocabulary. In other cases, students immediately discard
any answer choice that includes a vocabulary word they do not understand. In either case, the
complex vocabulary presents a barrier to students and makes it more difficult for them to identify the correct answer. Even without changing vocabulary within the passages themselves, the
cognitive interview analysis suggested that simplifying complex vocabulary words in the items
could provide greater access to students, and allow them to focus on the question’s meaning,
rather than to employ a blanket strategy of either choosing or rejecting all answers with complex
vocabulary words.
Structure of Stem
There were some items that students found difficult to understand because of the structure of
the question. One item was phrased in the negative: “According to this article, all of these factors contributed to the decline of totem pole carving except the…” Five of the eight students
who attempted this item misunderstood the question and looked for a factor that did contribute
to the decline rather than a factor that did not. Other items were written as open-ended sen36

NCEO

tences rather than as questions, and some students commented that they did not understand
what the question was asking, because it did not have a question mark.
Links Between Distractors and Passage
For a number of items, students were ‘tricked’ into choosing an incorrect answer because they
found an idea in the answer that was related to content in the passage. Even if they could access
the vocabulary, and understood what the question was asking, they were literally distracted by
a word or phrase in an incorrect answer that seemed more closely linked to the passage than
the correct answer.
Formatting and Scaffolding
As noted earlier, when designing the cognitive interviews for this study, the researchers considered research about cognitive interviews and think alouds, and in particular the limited
research on using cognitive interviews with students with disabilities. Previous research noted
the difficulty of having students with disabilities grasp the meta-cognitive aspects of thinking
aloud, and the potential that they would not speak out loud their thinking processes because
they do not recognize, for example, reading itself as a thinking process. Thus, the researchers
deliberately chose to use the cognitive interview model rather than the cognitive lab model.
The major difference between the two is that in cognitive interviews, the researchers engage
more directly with the students during their think aloud. In contrast, cognitive labs attempt to
remove the researcher as much as possible, creating a “laboratory” environment rather than an
interchange between researcher and student. Cognitive interviews included questions such as
“Why did you choose ‘a’ rather than any of the other choices?” For a number of students, when
they were asked this question, it prompted a new thinking process. They may have chosen “a”
without even considering the other options, and when asked the question, they return to the
item and consider those options. The question itself served as a scaffold, to prompt the student
to engage again with the item. In a number of instances, the resulting cognitive processing led
the student to better understand the meaning of the item and to choose a different answer. This
method resulted in a number of examples where the probing questions themselves became sources
of scaffolding for the student, allowing them to engage differently with the item. The analysis of
the scaffolding process raised the possibility that students might benefit from smaller portions of
each passage with questions in between. This could address short-term memory issues and also
serve to scaffold knowledge for students, as well as minimizing the physical distance between
the necessary information in the passage and the item. The conversations between the student
and the interviewer helped to scaffold the distance between the two, leading to the hypothesis
that placing items closer to the necessary information might provide a natural scaffold without
having to develop new items.
The scaffolding finding led to two other considerations which were not included in the current
manipulations, but which could be considered in the future: first, the cognitive interview protoNCEO
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col itself can be adapted for instructional purposes so that teachers can provide the scaffolding
questions for students; second, scaffolding items could be inserted in the assessment. Because
this study specifically chose only to manipulate existing items and not create new items, it was
not appropriate to create new items for this study.

Item Modifications Based on Cognitive Modeling and Cognitive		
Interviews
To complete the first part of the study, the results from the item difficulty modeling based
on coding and analysis of cognitive features of items and difficulty parameter estimates, the
cognitive interviews to determine the underlying processes involved in students’ encoding and
responding to the test items, as well as an analysis of performance data were triangulated to
identify specific manipulations of assessment items that might improve access for students with
disabilities. The results of these analyses were synthesized by content experts and researchers
to develop specifications for item and test alterations and to identify those reading passages and
items most amenable to manipulations. Two types of item manipulations were selected that were
hypothesized to affect the cognitive load required of students when solving the items: linguistic
modifications and formatting modifications. The desired effect was a reduction in the cognitive
load of item processing, specifically reducing the processing requirements of non-construct
related effects such as decision processes related to the multiple-choice item format or surface
level features of items and passages. Face-to-face meetings were held with researchers and item
developers, and each item was discussed in detail. Consensus was reached on the specific cognitive processes used in each item, and categories of specific manipulations that could improve
access by lowering the cognitive load for those processes were identified and considered. Item
developers then took all the information and produced the final manipulations: 34 items from
four reading passages.

Confirmatory Phase
The effects of linguistic and formatting manipulations to passages and items were examined
individually as well as in combination. The following research questions were addressed:
1. What impact, if any, does reduced cognitive load due to formatting have on item difficulty
compared to item difficulty in the original construction?
2. What impact, if any, does reduced cognitive load due to linguistic modifications (LSA) have
on item difficulty compared to item difficulty in the original construction?
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3. What impact, if any, does reduced cognitive load due to formatting and LSA have on difficulty compared to item difficulty in the original construction?
The confirmatory cognitive interviews used the same manipulated items to address two research
questions:
1. Do item modifications minimize the identified cognitive barriers for students with disabilities?
2. Looking at the characteristics of the target population of study (all students with disabilities
who did not reach proficiency on their high school reading assessment), how can we develop
criteria for identifying students eligible for AA-MAS?
Confirmatory Phase Research Design
Pilot Study
Sample
The sample of students participating in the pilot study was selected based on the following
criteria: (a) the student must have an identified disability, (b) the student must have participated
in the previous year’s general assessment with or without accommodations, and (c) the student
must have performed no higher than 1 standard error above the “proficient” cut score on the
general state standardized assessment the previous year.
A total of 1,063 test booklets were distributed to a sample of students enrolled in schools across
the five states participating in the three participating state testing systems. Of these booklets,
data for several students were considered “missing” if none of the items were completed or if
all of the items associated with a particular passage were omitted. This resulted in a final sample
size of 1,051 student response strings.
Design and Materials
A total of four passages with 34 associated multiple-choice items were selected for the pilot
study. These passages and associated items were selected in order to represent items and passages from each of the state testing systems (to the extent possible) and to maximize the effect
size for the potential manipulation of items from the general assessment. The titles of the four
passages included a) History of Blues (13 items), b) Totem Pole Carvers (11 items), c) Wrappings (5 items), and d) Taking the “Bait” Out of Rebates (5 items)2. Sixteen forms were created
by fully crossing the item manipulations and passage order with the four passages.

The passage titles will be referred to as Blues (History of Blues), Totem (Totem Pole Carvers), Wrappings
(Wrappings), and Rebates (Taking the “Bait” Out of Rebates).

2
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Experimental Manipulations
For each category of manipulations one or more design features could have been manipulated
depending on the initial structure and content of the item. In all cases, the text in the passages
remained unchanged in terms of wording. That is, no changes to the passages were made for
the linguistic manipulations. The category of LSA manipulations included the following possible changes to item design: (1) simplification of the language and vocabulary of the stem; (2)
simplification of the language and vocabulary of the key; (3) simplification of the language and
vocabulary of the distractors; (4) closing the stem to change its structure from cloze to a formal
question; (5) shortening or lengthening of the stem to make the question more clear; and (6)
restructuring of the stem to make the question more clear. For the formatting manipulations,
passages were altered in one of three ways: (1) sections of text were separated into multiple
“chunks” of text, each of which was followed by a subset of the test questions pertaining only to
that specific section of text; (2) specific words in the text were bolded to highlight or emphasize
a word relevant to answering a question; or (3) pre-passage or post-passage text was added or
modified.
Analysis
Though a series of analyses were conducted to examine the effects of item manipulations on item
difficulty, total scores, and internal consistency, we focus our presentation here on the central
issue of changes in item difficulty for the 2% population. For the analysis of item difficulty, we
begin by presenting the individual item P-values followed by the summary descriptive statistics
for P-values by passage. We then present results from two-way repeated measures ANOVAs to
test the effects of item manipulations on item difficulty. For each ANOVA, the P-values of all
items under each manipulation are compared to the P-values for the No Manipulation condition.
Next, the effects of several specific item manipulations (e.g., closing the stem of a question,
bolding words) on item difficulty are tested with two-way repeated measures ANOVAs. The
repeated measures factor is the repeated administration of items in the No Manipulation condition and then again in the manipulation condition. The between subjects factor compares items
that involved a specific change as part of the manipulation (e.g., changing the vocabulary of the
key) to items that did not receive that particular modification. It is hoped that this finer-grained
analysis of item manipulations may reveal the causes of differences observed for the broader
categories of manipulations (e.g., linguistic manipulations and formatting changes).
Confirmatory Cognitive Interviews
Sample
Students participating in the cognitive interviews had the following characteristics: an identified
disability; did not reach proficiency on the high school reading assessment; and participated
in the ART 2% pilot study. A total of 32 students participated in the confirmatory cognitive
interviews. The exploratory and cognitive interview samples involved different students. The
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selection criteria were almost identical for both sets of interviews, with the added criteria for
the confirmatory interviews that the students had participated in the pilot assessment.
Data Collection
The confirmatory cognitive interview protocol used the 4 passages and 34 manipulated items.
The interviews used the items that had both LSA and formatting changes (the no manipulation,
LSA only, and formatting only versions were not used because of sample size limitations). Four
forms were developed, with the passages in different orders, and randomly administered to the
participating cognitive interview students. Between 9 and 20 students answered each item in the
confirmatory interviews. The students typically sat for one 90-minute session in order to disrupt
their schedules as little as possible, although a few chose to sit for two 45-minute sessions. This
round did not include teacher interviews or video recording. As with the exploratory interviews,
interviewers collected school transcripts, test scores, and IEP information on all students.
Similar to the first round, the interview involved a warm-up exercise to introduce the student to
the think-aloud process, but the activity was modified: students were given a coloring activity
and asked to describe all of the steps they took as they colored. They did this concurrently with
the interviewer, which allowed a more informal interchange and modeling of the think aloud
process.
Analysis
In the confirmatory interviews, the coding process began with the same set of codes used for
the first round, which allowed a comparison between rounds. The defined coding categories for
the first round were reading patterns, identifying important information, understanding item/
distractors/key ideas, recall (positive and negative), decoding errors, executive processes (i.e.
strategies for answering item), and student evaluation of items and distractors. In the confirmatory interviews, codes were also developed for each of the linguistic and formatting barriers
identified in the first round and described above. The coded interviews were analyzed through
two lenses: first, looking at all responses for particular items, and second, looking at student
profiles to better understand student cognitive characteristics.

Confirmatory Phase Findings
Pilot Study
As can be seen in Table 6, the mean item difficulty was lowest (i.e., most difficult) for the items
from the Maine assessment, followed by the NECAP and Montana items. It should be noted that
across all assessment systems, the average percentage of target students passing an item never
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reached 50%. Further, the item difficulties varied less for the Maine assessment versus the other
two testing systems suggesting that the items were similarly difficult on this test.
Table 6. Item Descriptive Statistics, Including Mean Item Difficulty and Standard Deviations
Descriptive Statistics
Item Difficulty for Target
Students

State

Mean

SD

N

Maine (Blues)

0.24

0.07

48

Montana (Totem)

0.41

0.10

21

NECAP (Wrappings and Rebate)

0.40

0.10

12

Total

0.30

0.12

81

The average item difficulty for items associated with each passage was calculated under each
condition. Table 7 shows the means and standard deviations of the P-values by passage and
condition. On average, the items associated with the Blues passage (Maine) were more difficult
than the mean difficulty of items with any other passage, regardless of manipulation. Though
this is the most obvious difference, it is not of primary interest to the current study. The passage
effect is an artifact of the difference in test content across the different state testing systems.
Table 7. Means and Standard Deviations of Item Difficulty by Condition and Passage
Item Difficulty for
No Manipulation

Item Difficulty
for Formatting

Item Difficulty
for LSA

Item Difficulty for
Formatting and LSA

Blues (Maine)

.27(.08)

.29(.09)

.35(.13)

.36(.11)

Totem (Montana)

.48(.14)

.56(.14)

.53(.13)

.58(.13)

Wrappings (NECAP)

.51(.10)

.50(.23)

.52(.24)

.53(.20)

Rebate (NECAP)

.48(.04)

.50(.20)

.57(.18)

.60(.16)

Of more interest is the change in mean P-value that is observed across the different manipulation conditions. For each passage, the mean P-value of the items under the LSA and the LSA &
Formatting conditions are consistently higher (i.e., easier) than in almost any other conditions,
specifically as compared to the No Manipulation condition. To test this effect statistically, the
results of several ANOVAs and ANCOVAs were interpreted.
Next, repeated measures ANOVAs testing the effect of manipulation and passage on item P-values
comparing each manipulation separately to the No Manipulation condition were conducted. The
manipulation effect in each ANOVA was statistically significant (see Table 8). The smallest,
but still significant, manipulation effect was observed when comparing the Formatting Change
condition to the No Manipulation condition, F(1, 30) = 6.11, p = .02, partial h2 = .17. For the
LSA condition, the LSA manipulation accounted for 29% of the variance in item difficulty, F(1,
30) = 12.43, p = .001, partial h2 = .29. The manipulation effect was even stronger when comparing the average item difficulties under the LSA & Formatting condition to the No Manipulation
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condition, F(1, 30) = 21.55, p < .001, partial h2 = .42. Not surprisingly, the effect of passage
on item difficulty was significant under all conditions, which likely resulted from the more difficult items associated with the Blues passage as compared to any of the other three passages.
Table 8. Repeated Measures ANOVA Results Comparing each Manipulation Separately to the
No Manipulation Condition
Two-tailed p-values
Manipulation Effect

Passage Effect

Interaction Effect

Formatting

0.02

<.001

0.04

LSA

0.001

<.001

0.38

Formatting & LSA

<.001

<.001

0.30

Finally, in order to understand the effect of specific manipulations to the items, seven different specific design feature manipulations were examined. Six LSA design features included
closing the stem, simplifying the language or vocabulary of the stem, simplifying the language
or vocabulary of the options, changing the order of the options, editing attractive distractors,
and expanding the stem. One formatting design feature was examined—bolding a word or
sentence. Under the Formatting condition, the interaction between the repeated measures factor (Formatting) and the between subjects (item) factor (Items with Bolding) was significant,
F(1, 32) = 10.11, p = .003, partial h2 = .24. In both the LSA and LSA & Formatting analyses,
the interaction effects were only significant when the item design feature included closing the
stem, FLSA(1, 32) = 7.21, p = .01, partial h2 = .18, FLSA & Formatting (1, 32) = 9.77, p = .004, partial
h2 = .23. Other significant effects included the main effects of the design feature changes associated with modifications to the response options. Analyses of the LSA manipulation condition
resulted in significant main effects when linguistic or vocabulary simplifications were made to
the response options F(1, 32) = 10.02, p = .03, partial h2 = .24, or when attractive distractors
with linguistic overlap to irrelevant portions of the text were changed, F(1, 32) = 16.68, p <
.001, partial h2 = .34. Under the LSA & Formatting change conditions, the same main effects
were significant (FSimplify Option Language(1, 32) = 15.95, p < .001, partial h2 = .33; FEdit Attractive Options(1,
32) = 27.64, p < .001, partial h2 = .46), in addition to the effect of Bolding, F(1, 32) = 26.73,
p < .001, partial h2 = .46.
Confirmatory Cognitive Interviews
The cognitive interview analysis focused on identifying the ways in which students successfully
or unsuccessfully answered the items, in particular looking at whether the students faced the
same cognitive barriers as with the un-manipulated items from the first round (two different
student populations were used for each round, so there was not a direct comparison of student
responses). This section provides a detailed analysis of the 11 items from the Totem passage.
For each of the items, we compared the number of correct responses in Round 1 vs. Round 2,
we identified the specific manipulations for each item, and examined Round 2 student responses
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in light of those manipulations. Four of the 11 items showed no clear evidence of changing
student access to the item (two of these were vocabulary items). One item appeared to be more
difficult than the original item. Six items showed some evidence of increasing access by reducing the cognitive load of the item: three items made the distractors less similar to the passage,
two provided overall more clarity, and one changed from negative to positive question structure.
Table 9 provides information about each of the Totem items based on the cognitive interviews.
The first two columns show the number of students who answered the item correctly out of the
total students who attempted the item. The next column lists the specific manipulations that
were done to each item, and the final column provides a brief summary of the findings from the
confirmatory cognitive interviews.
Table 9. Evidence of Impact of Manipulations for Totem Items
Number of Students
Answering Correctly/Total Attempting
Item
Round 1
Totem_1

5/8

Totem_2

4/6

Totem_3

6/8

Totem_4

4/8

Totem_5
(photo)

3/6
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Manipulations

Overall Evidence of Impact of
Manipulations

Round 2
Simplified vocabulary in distractors
Option order changed
Edited attractive distractors

No clear indications of overall impact.

17/18

Edited attractive distractors

Vocabulary item that might not benefit
from manipulations—the cognitive load
is not that complex and there were not
many possible manipulations.

13/17

Simplified vocabulary in distractors
Edited attractive distractors
Bolding

Not clear if there are any changes in
cognitive load from round 1 to round 2.

15/16

Simplified language/vocabulary
in stem
Simplified language/vocabularyoptions
Edited attractive distractors
Expanded stem
Added bolding

This may be an item where the manipulations did reduce the barriers
by making the distractors less similar
to the passage allowing students to
demonstrate their understanding of the
text.

13/16

Key moved from A to B
Minor changes to stem
Edited distractor that was close
to key
Item moved from #10 to #5

The round 2 version seems to be
clearer and allows students to demonstrate inference skills more than the
round 1 version.

12/18
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Table 9. Evidence of Impact of Manipulations for Totem Items (continued)

Totem_6
(#5 in
round 1)

Totem_7
(#6 in
round 1)

2/6

2/7

Changed open to closed stem
Changed negative question to
positive
Changed vocabulary in distractors
Simplified language
Edited attractive distractors

The change from negative to positive
seems to have increased access to
this item.

3/12

Simplified language/vocabularyoptions
Option order changed
Edited attractive distractors

Because the largest cognitive challenge was an essential component
of the question (thread of continuity)
it was difficult to reduce the cognitive
load on this item in ways that could
improve access. Eliminating some of
the more attractive distractors may
have allowed those students who did
understand the passage and item to
use their inference skills more successfully.
Students were much more successful with this item than with the original
item in round 1. In round 1 they did
incorrect matching, were unable to find
the important information in the passage, or misunderstood the distractors
and the key.

11/14

Totem_8
(#7 in
round 1)

2/5

10/13

Edited stem
Edited attractive distractors
Simplified language/vocabularyoptions
Option order changed

Totem_9
(#8 in
round 1)

6/7

10/13

Closed stem
Edited attractive distractors

Vocabulary items might not be the best
items for manipulation.

3/11

Closed stem
Simplified language/vocabularyoptions
Edited attractive distractors

This item seems to be more difficult
than the original one, based on the first
round of cognitive interviews.

7/13

Option order changed
Simplified language/vocabularyoptions
Edited attractive distractors

This item changed all of the distractors, and does seem to have chosen
distractors that are more clearly fact
than opinion. It seems to have increased access to the item.

Totem_10
(#9 in
round 1)
Totem_11
(#10 in
round 1)

5/7

4/7

Figure 1 provides an example of the revisions for Totem_6. Items had anywhere from one to
five changes; this item has four. All four of the changes are in the LSA category; changing from
an open to a closed stem question, making the question positive rather than negative, simplifying the vocabulary, and simplifying the overall language. Of the six students who attempted
the original item in the exploratory cognitive interviews, two students answered correctly. In
contrast, 11 of 14 students answered the revised item correctly in the confirmatory interviews.
One student was even able to use inference with the manipulated item, a skill not seen in very
many of the interviews: “The answer’s not like in it, but you can maybe read it carefully, you
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can actually see what they’re talking about, with fewer people with the skills, because the carvers were dying and weren’t passing on their knowledge, and skills and stuff.”
Figure 1. Original and Revised Item Totem_6

Negative question to positive
Open to closed
stem
Original
According to this article, all of these
factors contributed to the decline of
totem pole carving except the
A. banning of potlatching.
B. reduction in population.
C. scarcity of western red cedars.
D. shortage of people with carving skills.

Simplified vocabulary
(in bold italics)

Revised
According to the article, what is one
reason for the decline in totem pole
carving?
A. the use of modern equipment
B. the popularity of other items
C. a shortage of western red cedars
D. fewer people with carving skills

Simplified language, edited
attractive distractors
2

*Note: the correct response is bolded (‘c’ in the original, ‘d’ in the revised version.

Findings were similar for the other three passages. There were clearly items where student
responses in the second round were similar to responses in the first round, indicating that the
changes to the item had not had an impact on the item’s cognitive load in a way that contributed
to increasing student access to the item (such as items #2 and #9 in “Totem”). Those items that
underwent a more significant change in cognitive load, such as the change in wording from
negative to positive in Totem #6, showed a greater change in student access to the item from the
exploratory to the confirmatory interviews. Finally, for a small number of items, it appears that
the heaviest cognitive load is directly related to the construct being measured, such as Totem
#7, which requires that students understand a concept from the passage that cannot be changed
through item manipulation. For these items, the manipulations did not improve access for students. Looking across all the items in the study, there were no striking differences between the
first and second rounds of the cognitive interviews, and often there was no clear evidence that
students in the second round were using any of the changes in the item to increase their access
to the essential content.
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The Students
As previously described, students participating in the cognitive interviews had the following
characteristics: an identified disability; did not reach proficiency on the high school reading
assessment; and participated in the ART 2% pilot study. The 32 students who participated met
each of the three criteria, but even so, they were quite diverse in terms of their test scores, their
IEPs, and their performance on the pilot test and cognitive interviews. An examination of their
state reading assessment scores, their performance on the ART 2% pilot, their scores on the
items in the cognitive interviews, their IEPs, as well as their comments during the cognitive
interview, demonstrated that there is great diversity within this broad population that, under the
federal regulations, could potentially be eligible for the AA-MAS. The analysis of the students
focused on identifying the characteristics which could indicate whether or not the student could
benefit from an AA-MAS. However, it soon became clear that it would be very difficult to
identify specific cognitive characteristics that could be used as indicators of eligibility. Instead,
five different categories of students emerged, with one or more students fitting in each category
(some students fit in more than one):
•

Students who are almost proficient: students who demonstrate that they are performing close
to proficiency, for whom the current assessment provides a valid measure of what they know
and can do, and for whom an AA-MAS would not provide a more valid measure.

•

Students who lack opportunity to learn: students who do not seem to have had sufficient
access to the curriculum to challenge them at their level and provide an opportunity to learn
to their full potential.

•

Students who are far below grade level: students whose reading and comprehension level
is too far below grade level to be able to access any kind of grade level assessment, even if
modified like the AA-MAS.

•

Students who do not demonstrate their cognitive processing: students who provided little
or no evidence of their cognitive processes.

•

Potentially eligible students: students for whom the manipulated assessment or the cognitive
interview format provided greater access.

While these categories were developed based on all 32 cognitive interviews, this section provides
specific information about eight of those students, describing how they exemplify the category
in which they were placed. Table 10 provides a brief summary of each of the eight students. The
names of all students have been changed, and they are referred to by pseudonyms in this chapter.
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Potentially
eligible for
AA-MAS

Does not
demonstrate
cognitive
processing

Far below
grade level

Lacks opportunity to
learn

Almost proficient

Special education
Standard
Special education
Standard

In general education 80% or more
In general education 40-79%
In general education 40-79%
In general education 80% or more
In general education 80% or more
In general education 40-79%

ADD/
ADHD
SLD
SLD
ADD/
ADHD
SLD
ADD/
ADHD

David

Emma

Isla

David

Oliver

Tom

Special education

Special education

In general education 40-79%

SLD

Special education

Special education

Emma

In general education 40-79%

ADD/
ADHD

Special education

Tom

Standard

In general education 80% or more
In general education <40%

SLD

Alice

Standard/ Honors

In general education 80% or more

SLD

SLD

Stewart

Opportunity to
Least Restrictive Learn (assigned
Environment
ELA class)

Richard

Disability

Pseudonym

Table 10. Focus on Student Characteristics

Very Low

Mid-level

Mid-level

Very Low

Very Low

Mid-level

Very Low

Very Low

Almost
proficient

Almost
proficient

Almost
proficient

State
Score
Level

21

6

19

12

11

19

11

21

15

9

13

Pilot
Score
(of 34)

62%

18%

56%

35%

32%

56%

32%

62%

44%

26%

38%

Pilot %
Correct

9/18

14/20

13/18

9/19

1/9

13/18

1/9

9/18

9/16

9/19

16/18

Cognitive
Interview
Score

50%

70%

72%

47%

11%

72%

11%

50%

56%

47%

89%

Cognitive
Interview %
Correct

Almost Proficient
Students who are almost proficient demonstrate relatively high levels of cognitive processing,
and, while they have not reached proficiency on the reading assessment, are demonstrating
academic success in other areas, and there is evidence that they are very close to proficient.
Stewart (all names are pseudonyms) is a good example of a student who demonstrated high
levels of cognitive abilities and awareness of his cognitive processes. He has a specific learning
disability that affects his writing abilities. He is in regular education at least 80% of the time,
with just over four hours a week spent in special education. He scored “almost proficient” on
his state assessment test. Stewart was originally placed in a high-level English class until his
writing disability made it difficult for him to complete his work, and he completed AP U.S.
History. His almost proficient score and his articulateness in the cognitive interview indicate
that he does not need major changes to an assessment to demonstrate his proficiency – the assessment may be an accurate measure of his almost proficient reading level.
Lacks Opportunity to Learn
While all students must be given sufficient opportunity to learn by having access to a grade-level
curriculum, that is not always the case for every student, particularly students with disabilities.
Among the eight profiled students, two in particular demonstrated large gaps between the different assessment scores and the reading level of their classes. Tom, who was described in the
table above as a student who may benefit from an AA-MAS because of his strong scores on
the cognitive interview in comparison to the state assessment, is one of those students. His low
performance on the state assessment matches the low level of reading classes (special education or basic), but does not match the passion with which he described graphic novels during
his interview, nor his success during the cognitive interview. Richard is another student with
discrepancies that may indicate a need to focus on his opportunity to learn rather than on the
assessment. Richard’s specific learning disability interferes with his ability to communicate
his level of comprehension. He scored within the Almost Proficient range on his state reading
assessment, got 44% correct on the pilot assessment, and answered more than half of the questions correctly during the cognitive interview. Despite this relatively strong performance in three
different assessment settings, Richard has been placed in almost all special education classes
and has a very low GPA. His record indicates that while an AA-MAS may help him, he may
actually benefit more from a more challenging level of instruction that recognizes his ability to
demonstrate almost proficient levels on assessments.
Far Below Grade Level
Emma is a good example of a student who participated in the cognitive interviews for whom
there was no evidence that any of the item manipulations, or the cognitive interview process,
were helpful to her. While she ”attempted” 10 questions, she skipped six of them because she did
not understand them at all, and of the four she did answer, she only got one correct. Her reading
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and comprehension level is clearly far below grade level, and no assessment that attempts to
measure grade level skills, even in a modified format, will be accessible to her.
Does Not Demonstrate Cognitive Processing
Not surprisingly, for many of the students with disabilities who participated in the cognitive
interviews, the interview process itself presented a challenge. Even students who may benefit
from the AA-MAS, such as David and Isla, found it very difficult to articulate their thinking
processes during the interview. David did not communicate well throughout the interview, making
it difficult to understand his cognitive processing and inference patterns. He often explained his
train of thought by saying “It makes sense,” or even “I don’t know how I answered it.” He did
not respond to multiple prompting attempts and was generally disengaged throughout the entire
process. He was easily annoyed when asked to explain his reasoning. Overall, it was difficult to
determine much about David’s cognitive processes or his knowledge, skills, and abilities from
the interview, scores, and IEP information. Thus, there is very little concrete information about
what aspects of the manipulated items, or of the cognitive interview itself, provided a benefit
to him. Emma is another student who was unable to describe her cognitive processing. She is a
twelfth-grader with a specific learning disability that mostly affects her behavior and emotional
state in the classroom. Her IEP describes her as caring, friendly, and thoughtful, with a good
sense of humor, though she faces severe emotional issues that disturb her concentration and
engagement with her schoolwork. Throughout the cognitive interview Emma was easily distracted, easily frustrated, and a very slow reader. She also performed at the lowest level on the
state assessment, corroborating her general low proficiency level. Her interview was difficult to
analyze due to a lack of output, making her a good example of a student who does poorly with
no clear explanation of the cognitive processes that are challenging for her, and thus no clear
indication of what kinds of changes to assessment items would be helpful for her.
Potentially Eligible for AA-MAS
A number of students performed better on the cognitive interview than on the state assessment
or provided evidence that one or more of the item changes provided them with access to the
item. David is an eleventh-grade student who has difficulty completing his work. He is currently
in a pullout resource English class that covers the same material as eleventh-grade English,
but with increased time and modifications for assignments. Although he did not respond well
to the cognitive interview process and the one-on-one setting did not appear to be beneficial
for him, he demonstrated a higher level of reading comprehension on the cognitive interview
(72% correct) and the pilot (56%), than would be expected given that he has been placed in
special education classes for English, and his state assessment score was in the mid-level (below proficient) range. The changes to the assessment items may have provided greater access,
although he was unable to articulate how. Similarly, Isla’s state assessment score in reading was
categorized as very low, but her cognitive interview and pilot scores are better than would be
50

NCEO

expected given the state assessment score. It may be that some aspects of the pilot or interview
eliminated some barriers for her.
Oliver is a 12th grader whose primary learning difficulties are in the areas of language arts,
written expression, and grammar. He is motivated to learn and is employed part-time in a vocational setting. According to his IEP, Oliver has difficulty organizing his thoughts, daily work,
quizzes, and tests; he also struggles with comprehension and reads slowly. He scored mid-level
on the statewide reading assessment and according to his IEP is currently reading below grade
level. At times during the cognitive interview he was quite articulate and communicated his
level of understanding, using higher-order thinking and without needing to say “it fits” or “it
makes sense” to substantiate his response. In contrast to his relatively strong performance on
the cognitive interviews (13 out of 20), he scored at the mid-level below proficient on his state
assessment and got only 18% correct on the pilot assessment. At the end of the session, he told
the interviewer that he found that being asked “why” made him really think about his choice of
answer and figure out his reasoning.
Tom had one of the largest differences between his state assessment score (very low), the
cognitive interviews (62%), and the pilot (50%). In the interview, Tom described passions that
demonstrate literacy skills but not in accepted school-based contexts (i.e. graphic novels), and
throughout high school he has been placed in special education or very basic English classes.
His variation in performance indicates that there may be a gap between what Tom knows and
can do and his state assessment score. Given his higher scores on the pilot and relative success
with the cognitive interview, Tom could be a candidate for an AA-MAS.
In summary, none of these categories is a clear demonstration of suitability for an AA-MAS.
The in-depth profiles provide information about the different kinds of students with disabilities
who are not reaching proficiency on the state reading assessment, but they do not help to create a checklist of specific characteristics for AA-MAS eligibility. The students in the cognitive
interviews, even though they were a very small sample, presented such a diversity of abilities
and disabilities that it was not possible to generalize to the assessment eligibility.

Discussion
The item pilot study was designed to test the effects of specific item manipulations derived from
cognitive modeling and cognitive interviews on student performance on a manipulated version
of a general education assessment of reading comprehension. After a large scale pilot test of
20 forms of the manipulated items across five states participating in three state testing systems,
several general conclusions were made. The most relevant conclusion to be made regarding
the manipulations of items intended to reduce cognitive load is that linguistic modifications
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to items, either in conjunction with or without modifications to item formatting, had the most
positive effects on student scores and item difficulty.
Regarding conclusions about specific manipulations of design features (e.g., simplifying language or vocabulary in the stem, bolding) the distribution of these changes across items limits
our ability to conduct meaningful analysis in most cases. Aside from closing the stem of items,
all of the other manipulations were either present for as few as 1 or 2 items or as many as all
of the items. Thus, sufficiently large sets of items to allow for group comparisons were not
available. The exception is the closing of stem design feature manipulation. Items for which
stems were originally open-ended that were then closed to form a question as part of the LSA
or Formatting & LSA manipulation became easier for the population that took the assessment.
It is hypothesized that by framing the item as a true question the students better understand
what is being asked of them. This reduces cognitive requirements associated with interpretation
of the question and allows students to focus on using the text to answer the question based on
their text comprehension. Some support for this hypothesis was provided from the cognitive
interviews, but further testing of this hypothesis with carefully designed studies could offer
more persuasive evidence.
What did seem to make a difference in the effect of manipulations was the specific passage under
investigation. It was clear that items from some passages were (a) more easily modified by the
item developers, and (b) more sensitive to modifications in terms of changes in item difficulty. If
states pursue the approach to enhanced assessment design that modifies existing general assessments, they should consider the possible limitations carefully. Some passages and items can be
better modified to suit the needs of these students. Clearly this approach will be limited by the
passages and items initially selected for the general assessment—a process that is not likely to
incorporate considerations regarding item modification for the non-general student population.
Finally, given that the 2% student population may require more cognitive effort to complete
traditional assessment item formats (e.g., multiple choice items) than the general population,
shorter testing times with fewer items over multiple testing sessions may benefit these students.
While this study focused on item manipulations that could benefit the eligible 2% target population, and did not include students without disabilities in its sample, we found that some of the
manipulations may follow principles of universal design for reading test items, and could be
considered for all students:
•

52

The linguistic manipulations intended to reduce the effects of non-construct relevant variance
may constitute general good testing practices. Making a question clearer is more helpful to
all students. This may seem obvious, but language or ambiguity regarding what the question
is actually asking should not get in the way of the skill that is being tested.
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•

It is important for students to understand what is being asked of them. Students respond
better to a question with a question mark rather than being asked to complete sentences.

•

Keeping in mind grade-level appropriate vocabulary, vocabulary and syntax can be made
more accessible to all students.

•

The correct answer should be clear and defensible. Distractors should not be too close to
the correct answer.

The study results also provided more general implications for assessment development:
•

Assessment developers must acknowledge the difficulty of assessing all students with a
single assessment and address that difficulty in assessment design.

•

Human contact is critical for some students to demonstrate their knowledge and skills.

•

Subsequent reviews by content experts as well as an internal and an external alignment
study suggested that item manipulations did not significantly alter the reading comprehension construct (or grade-level standard) intending to be assessed. This is important because
it supports claims that items can be modified in ways that enable student access without
violating federal guidelines requiring states’ AA-MAS to measure grade-level content.

•

Cognitive modeling of assessment data can help to provide direction for writing or modifying items for use with specific populations. The use of empirically based data on sources of
item difficulty provide principled approaches to cognitively-based item design for AA-MAS.

The student profiles demonstrate the heterogeneity of the population in the sample, and the difficulty of identifying specific criteria for a population appropriate for the AA-MAS. The categories
of students identified—(1) students who are almost proficient and do not need an AA-MAS; (2)
students who lack opportunity to learn; (3) students who are far below grade level; (4) students
who do not demonstrate their cognitive processing; and (5) students potentially eligible for an
AA-MAS—demonstrate that students with disabilities who do not reach proficiency on the
state assessment are a heterogeneous group with many different needs that may not be able to
be met by a single assessment, with or without manipulations. Some of the students found that
the cognitive interview process itself increased their access to the assessment; think-aloud can
be a successful teaching strategy, particularly for students who find meta-cognitive processing
to be challenging. One-on-one contact helps this process. The study confirmed that there are
students who are not being measured well in the current assessment system, and that it is difficult to develop specific criteria to identify those students, in part because for many students
the issue may lie more with their access to the curriculum itself and their opportunity to learn
rather than the design of the assessment system.
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Conclusions
As described here, the specific manipulations used for this study were not found to be a sufficiently effective way to improve access to the reading comprehension test for the target population. Modifying existing tests may be too constrained for this population. Instead, different item
types or assessment strategies may be needed. At the item level, future studies could unbundle
the item manipulation strategies and determine which students benefit from specific manipulations. More research is needed to understand how specific manipulations improve access for
specific types of disabilities. At the assessment level, the study results suggest that a single
paper and pencil assessment, even with item-level manipulations, does not provide all students
the opportunity to show what they know and can do. Other alternatives should be considered,
among them adaptive testing or using more than one assessment for accountability. As growth
models grow in popularity, research is needed on the expectations of growth for this population,
and a recognition that the item bank may expand beyond grade level. At the instructional level,
content standards matter. There needs to be careful evaluation of the constructs being measured
in the assessment and care needs to be taken that assessment limitations do not have an impact
on what is taught. Finally, at the student level, the study identified five categories of students
who initially met the study criteria of having a disability and not reaching proficiency on the
state reading assessment, but only one of those categories would benefit from an AA-MAS,
and there was no set of objective criteria that could differentiate those students from the others. In addition, the categories indicate that much more is needed than just an AA-MAS; some
students need increased access to high-quality instruction and the opportunity to learn, some
need an assessment that will provide greater discrimination at their lower academic level. For
all of the students, the traditional single assessment may be a poor measure, and other options
deserve further scrutiny.
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Overview
When the General Supervision Enhancement Grants (GSEGs) were first awarded there was
much discussion across the states about who the students were that these “2%” assessments
were supposed to serve. According to the U. S. Department of Education, “there is a small
group of students whose disability precludes them from achieving grade-level proficiency and
whose progress is such that they will not reach grade-level proficiency in the same time frame
as other students” (USED, 2007). Among the state policymakers, there was general agreement
that there was a gap between the general assessment and the AA-AAS and students who fell
into that gap. However, there was disagreement as to whether this new AA-MAS was supposed
to serve students at the high end of the AA-AAS or the low end of the general assessment, as
many believed those specifications characterized different students. And, in some states, the
biggest driver was accountability. These states were interested in developing an assessment
that would help students with disabilities who were performing just below the proficient level
attain proficiency.
There was, however, a group of states whose policymakers felt that the best parameters for defining students who would be well served by an AA-MAS where those students with disabilities
who consistently scored at the lowest level of the general assessment. We refer to these students
as “persistent low performers.” In this chapter, we will compare the efforts of Georgia and South
Carolina in identifying the persistently low performing students and determining characteristics
associated with learning and demonstrating their knowledge and skills. The chapter will then
explore how this understanding of the student population drove other aspects of the project
from supporting IEP team decisions, to modifying items to better suit their needs, to developing
descriptors of what proficiency might look like for this population. (See Figure 1 for a graphic
of how all the activities fit together.)
Although the Georgia and South Carolina Departments of Education received separate grants,
they were both supported by the National Center for the Improvement of Educational Assessment and information was continually shared across the two states. Therefore, there are many
parallelisms to the work that lend themselves to a common analysis and report.
Both Georgia and South Carolina began their projects by attempting to gain a better understanding of the characteristics of students who were not succeeding on the general assessment
and then focused specifically on students with disabilities. The work in Georgia actually began
earlier, under an Enhanced Assessment Grant (EAG), where most of the work defining the
student population occurred. The GSEG covered the work on further item modifications based
on lessons learned in the EAG, pilot testing the items, conducting cognitive laboratories, and
developing performance level descriptors
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Figure 1. How the Student Characteristics Drive All Aspects of Developing an AA-MAS

Georgia started by examining the population, understanding the characteristics of items that
these students struggled with, modifying these items and testing the revisions and enhancements.
They administered a new AA-MAS in spring 2011. Although the South Carolina Department
of Education (SCDE) stopped short of developing a full AA-MAS, they followed many of the
same procedures as Georgia, defining the population, identifying and analyzing problematic
items, modifying items and conducting small-scale tryouts, and developing guidelines for IEP
teams for identifying this population. In addition, they spent time analyzing the individualized
education programs (IEPs), providing guidance for improving them, and conducing training
seminars for their teachers of students with disabilities. Starting with a description of the process
for understanding the students, each section of this chapter will demonstrate how the knowledge
of student characteristics drove each of these steps in test design and professional development.

Defining the Student Population
Both Georgia and South Carolina agreed that the target population for the AA-MAS was students
with disabilities who performed at the lowest level of achievement on the general assessment
for at least two consecutive years. Because the general assessments in the two states differed in
terms of the number of performance levels and the number of years the current version had been
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operational, the specific parameters for defining the two populations were different. However,
they both began with similar data mining strategies followed by a closer look at the characteristics of the persistently low performing students.
Statistical Analyses
Both states began their data mining by examining student performance on the general assessment. Georgia was able to use data from the Criterion-Referenced Competency Tests (CRCT)
for the years 2004 through 2006. In those years, Georgia reported data out in three performance
levels. The initial analysis identified students who scored in the lowest performance level all
three years. To narrow the scope, the researchers focused on students in grades 5 and 8.
Georgia’s results identified 3% of the student population at grade 5 reading, 4% at grade 4
mathematics, 4% at grade 8 reading, and 9% at grade 8 mathematics. The numbers ranged from
4,016 persistent low performers in grade 5 reading to 12,252 persistent low performers in grade
8 mathematics. As a reference, Georgia averages approximately 125,000 students per grade.
Interestingly, only half of the students identified as persistent low performers had documented
disabilities; the proportions ranged from 40% to 55% across the different grades and subjects.
South Carolina mined data from their Palmetto Achievement Challenge Tests (PACT) for the
two years of 2007 and 2008. The test had undergone revisions between 2006 and 2007 making
any earlier comparisons unadvisable. Results from the PACT were reported in four achievement levels, and the initial analysis focused on identifying students who scored in the lowest
performance level both years. Researchers in South Carolina chose to focus on grades 4 and 7.
Initially, the numbers in South Carolina were higher than those in Georgia. Eleven percent of
students were identified as persistent low performers in grade 4 ELA. In the other grades and
subjects the numbers were 14% at grade 4 mathematics, 22% at grade 7 ELA, and 16% at grade
7 mathematics. The numbers ranged from 5,470 in grade 4 ELA to 10,979 in grade 7 ELA. South
Carolina has a smaller population than Georgia and averages about 53,000 students per grade.
Because those numbers were too high when considering a test that was intended for approximately 2% of the population, the researchers looked at the accountability report, which further
subdivided the lowest performance level into Below Basic 1 and Below Basic 2. The cut score
for Below Basic 2 was set at two standard errors of measurement below the Basic cut score
making Below Basic 1 the lowest category. When the analyses were redone focusing on the
students scoring at Below Basic 1 two years in a row, the numbers were more comparable to
Georgia’s. Table 1 shows the final numbers used to describe the targeted population.
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Table 1. Persistent Low Performers in South Carolina
Content Area
Gr. 4 ELA
Gr. 4 Math
Gr. 7 ELA
Gr. 7 Math

SWD
N
1,398
1,602
1,794
1,482

%
2.9
3.3
3.7
3.0

Non-SWD
N
%
801
1.6
941
1.9
766
1.6
778
1.6

Total
N
2,199
2,543
2,560
2,260

%
4.5
5.2
5.3
4.6

Once the student population had been identified, both states examined the group of persistent
low performers by demographic. Table 2 shows that there was a greater proportion of male,
black, low socioeconomic, and limited English proficiency students identified than expected
given their proportions in the general population.
Table 2. Characteristics of Persistent Low Performers
Georgia
Characteristic
Male
Black
Free/reduced lunch
ELL

Baseline
51%
40%
50%
5%

Identified
60-65%
60-65%
75-80%
7-12%

South Carolina
Baseline
51%
37%
55%
4%

Identified
70-74%
59-60%
82%
5-8%

Next, each state examined the persistent low performers with disabilities—referred to as the
target population—by primary disability. Overall, the most prevalent types of disability in this
target group appear to be mild intellectual disabilities and specific learning disabilities. In Georgia, approximately 10% of students in the general population have mild intellectual disabilities,
but up to 30% of the target population have that listed as their primary disability. In addition,
around 33% of the target population with a disability has a specific learning disability listed as
their primary disability. In South Carolina between 16-21% of the target population listed mild
mental disabilities as the primary disability, and approximately 59% had a learning disability
listed as the primary disability.
Focus Groups
Consultants working with the Georgia Department of Education ran focus groups with Georgia
teachers. The facilitators asked the following questions of the teachers:
•

Who are these students? How would you describe them, particularly in the context of when
they read or do mathematics in your classroom?

•

What are their greatest struggles in reading and mathematics?
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•

What instructional strategies seem to best support their engagement and learning in reading
or mathematics?

The teachers described the target population as passive learners, who were hesitant to take risks.
In addition, they struggled with generalizing skills and concepts to new situations or problems,
making connections, and changing topics. With reading, they had limited vocabulary and poor
decoding, fluency, and comprehension skills. In math, the students demonstrated poor number
sense and difficulty accessing and applying strategies.
In discussing effective instructional strategies, the teachers mentioned using guided practice and
incorporatng visuals and tools such as number lines, place value charts, graphic organizers and
multiple representations, some of which were concrete. They described grouping, chunking or
summarizing information, and previewing questions prior to reading a passage.
Consultants with the South Carolina Department of Education also ran two focus groups: one
with teachers and one with administrators. The teacher group was comprised of both special
education and general education teachers and the administrators were primarily special education coordinators with one assistant principal. They started with a list of typical behaviors
identified by OSEP and other states and narrowed it down to what they saw as the most salient
characteristics of the target population. These characteristics included:
•

limited vocabulary compared to same age peers,

•

limited working memory,

•

limited meta-cognition,

•

difficulty with problems requiring multi-step solutions, and

•

difficulty understanding the intended meaning of texts.

Other behaviors identified by South Carolina educators included students who are easily distracted, have trouble organizing work and completing assignments, and need frequent one-onone assistance. The teachers also discussed specific issues seen in the classroom. For instance,
when a student made a mistake working a problem, the teacher often struggled to correct the
misconception because the student could not explain how he/she had arrived at the solution.
The student would also understand a strategy when working with a teacher but then could not
apply it later when working independently.
A second focus group identified priorities for instructing persistently low performing students
with disabilities, including common techniques such as formative assessment, selection of effective accommodations, and inclusion in general education classes. They also thought it was
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very important for teachers to have a deep understanding of how content progresses across
grades, to understand how to prioritize skills to be taught, and to know when to move on when
a student is “stuck” but could benefit from other concepts.
The focus group from both states identified similar issues. Limited vocabulary and poor comprehension were mentioned by both. The South Carolina educators discussed limited metacognition, specifically noting the inability to explain thinking or to apply what they had learned
when working independently, while the Georgia teachers listed difficulties generalizing, making
connections, and accessing and applying strategies. Both groups of educators also noted difficulties in math. Many of these characteristics lend themselves to different strategies for teaching
the students and could be applied to a new assessment as well.
Surveys
In addition to collecting data from focus groups, the South Carolina Department of Education
(SCDE) also contracted with the University of South Carolina (USC) to develop and administer
a survey to better understand persistent low performers with disabilities. The survey was adapted
from a special educator survey developed in Oklahoma by Nagle, Cameto, Almond, and Morrison (2006). Staff from SCDE and USC modified, deleted, and added questions to the survey
to make it more specific to South Carolina and the topics of interest. A total of 1,541 educators
responded to the survey, although the number of answers to any one question varied from 644
to 1,534. Approximately 69% of the educators responding indicated that they had students in
their classroom who fit the definition of students for whom the AA-MAS was intended; 84%
indicated they taught students with disabilities who would take the general assessment and 13%
indicated that they taught students who would take the AA-AAS.
When focusing on students with disabilities eligible to take the AA-MAS, the teachers most
often identified students with a specific learning disability, followed distantly by intellectual
disability and speech/language disability. In considering a student they had in class who met
the criteria for participation in AA-MAS, over 65% of teachers noted the following behaviors
occurring at least weekly:
•

Reads slowly.

•

Has difficult drawing inferences from grade-level text.

•

Has difficulty answering comprehension questions on long passages.

•

Requires frequent clarification of instructions and one-on-one support.

•

Has difficulty identifying the main idea of grade-level texts.
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•

Is easily distracted.

•

Has trouble with organization and keeping track of work.

•

Has difficulty with problems requiring multi-step solutions.

One distinct finding was that these students were not students with noted behavior problems.
Teachers were much less likely to report these students as having troubling following rules,
considering the consequences of their behavior, or fidgeting.

Identifying Barriers to Success on the General Assessment
Each state used statistical analyses to identify items that appeared problematic for persistent
low performers and then brought in content expects to review the characteristics of the items.
A goal of this set of studies was to tie the understanding of student characteristics to item characteristics to learn more about barriers on a general assessment that may prevent some students
from showing what they know and can do.
Statistical Identification of Items
Both states also engaged in a data mining process to identify items on the general assessment
with which persistent low performers struggled. Different statistical analyses were used to
identify problematic items, but an important finding in both states was that more than half of
the items on the general assessment performed well, even for persistent low performers with
disabilities. That is, the items seemed to distinguish between students who knew the material
and those who did not, they correlated well with total score, and they did not show any bias
against students with disabilities or persistent low performers.
Georgia
Georgia wanted to identify both items that were problematic for the target students and those
on which they performed well. By examining both types of items, they hoped to learn what
characteristics of items intersected with student characteristics to help determine which type of
modifications were more likely to provide better access to the target population.
To identify items that seemed to function well or poorly for the target population, Georgia
researchers ran both classical statistical analyses and item response theory (IRT) on all items
administered in 2004, 2005, and 2006 at grades 5 and 8 in reading and mathematics. First, the
researchers started with the difficulty index (p-value, or percent correct). Traditionally, acceptable
items are expected to have difficulty values ranging from 0.35 to 0.95. Second, they looked at
discrimination, which is the correlation between the item score (0/1) and the total score. Items
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should show positive discrimination, meaning that a correct score on an item is correlated with
a higher total score. The third factor examined was the point biserial for the distractors. One
would not expect to see a particular wrong answer choice to be more highly correlated with the
total score than the correct choice. Those three statistics are used in traditional item analyses.
When the items were re-analyzed focusing just on the persistent low performers, any items
with results that did not conform to traditional item statistics were flagged as potentially problematic, while items meeting the traditional criteria (0.35 > p < 0.95 & r > 0) were classified
as potentially effective.
The second set of analyses was based on IRT statistics. First, because persistent low performers
are unlikely to answer correctly items that map to the proficient or advanced levels, item parameters from the general population were used to identify items located below the proficiency cut.
Then, item parameters for those items were recalculated using only the results of the persistent
low performers. Traditionally, acceptable items are expected to have positive discrimination
indices and difficulties falling between -4 and +4. Therefore, using the new calculations, items
with a negative discrimination or with a difficulty parameter that exceeded +/- 4 were considered
ineffective and flagged as particularly problematic for this population.
Focusing first on effective items, the Georgia researchers looked at the IRT parameters and
classical parameters simultaneously. Those that were borderline problematic on one statistic
but effective on another were included in the final pool of effective items. As shown in Table 3,
of the 70 items in grades 5 and 8 math, 30 and 38, respectively, were deemed effective. Reading had 40 items in grades 5 and 8, and 14 and 15, that respectively, were determined to be
effective in the final analysis. While, at first glance, the number of items may appear small, it is
important to remember that these results imply that 35 to 54 percent of items function well for
the target population. That means that wholesale changes to the entire assessment are unnecessary. Rather, making specific modifications to individual items that are deemed problematic is
the better approach.
Table 3. A Summary of Effective Items
Number
of Test
Items

IRT Parameters

Classical
Parameters

Final Pool of
Effective Items

Grade 5 Math

70

12

22

30

Grade 8 Math

70

26

16

38

Grade 5 Reading

40

9

14

14

Grade 8 Reading

40

12

6

15

Statistical Criteria

The researchers next looked at the balance of representation of items for the total test and final
pool of effective items. Looking at the percentage of items in each content strand, the results
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were fairly consistent in both pools of items at grade 8. However, at grade 5, problem solving
and statistics were slightly under represented and computation and estimation over represented
in the Grade 5 math final pool of effective items. This seemed to indicate that persistent low
performers in Grade 5 are better able to answer the computation and estimation questions but
have difficulty with the problem solving and statistics and probability questions. In reading, the
target students appear to have more success with the items requiring them to read for information
and less success with the items that involve reading for comprehension than would be expected
given the balance of representation on the total test.
Focusing next on ineffective items, they found that distractor analyses identified more items
as ineffective in math, while the IRT statistics identified more items as problematic in reading
(see Table 4). Again the next analysis examined the proportion of items by content domain.
Table 4. A Summary of Ineffective Items
Number
of Test
Items

Distractor
Proportions

Distractor
Point
Biserial

IRT
parameters

Final Pool of
Ineffective
Items

Grade 5 Math

70

17

3

11

25

Grade 8 Math

70

16

6

9

21

Grade 5 Reading

40

8

0

20

22

Grade 8 Reading

40

1

0

13

14

Statistical Criteria

Seventy items were identified as ineffective: 20 in grade 5 mathematics, 20 in grade 8 mathematics, 17 in grade 5 reading, and 13 in grade 8 reading. Overall, the balance of representation
of the ineffective items appears to approximately parallel that of the total test, with the exception of Grade 8 mathematics. In this latter case, it appears that the persistently low performing
students have difficulty with problem solving, as eight of the fourteen problem solving items
were flagged as ineffective.
South Carolina
In South Carolina, researchers focused on differential item functioning (DIF) analyses. DIF
occurs when people from different population groups with the same abilities have a different
probability of answering an item correctly. In this case, if student ability (measured by test
score) is held constant, we would expect the same percentage of students from each subgroup
to answer the items correctly. The analysis was therefore run for all students who scored in
the Below Basic 1 performance category on the general assessment, and the performance of
students with disabilities was compared to those with no identified disability to see if there
were any items that showed significant differences. For this study, the focus was on grades 4
and 7 mathematics and ELA. Researchers used the Cochran-Mantel-Haenszel (CMH), Fisher’s
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exact test, logistic regression, and one-, two-, and three-parameter logistic item response theory
(IRT)-based procedures.
The 10 items with the most difference between the two groups were identified at each grade
level. While the majority of these items were classified by SMH as displaying non-significant
DIF, the Fisher’s exact test results identified most as statistically significant. In addition, items
on which students with disabilities outperformed their non-disabled peers were identified and
patterns of response options were provided for analysis.
Content Review of Items
After a set of items had been identified that were problematic for persistent low performers
with disabilities, groups of special educators and content experts were convened to determine
if any commonalities across items could be identified. Much time was spent in these meetings
discussing the target population and what had been learned from examining test scores, holding focus groups, and surveying teachers about their learning characteristics. In these meetings,
teachers identified problematic features of items and recommended revisions and enhancements
to the items.
Georgia
Seventy items were identified as problematic based on the statistical analysis: 20 in grade 5
mathematics, 20 in grade 8 mathematics, 17 in grade 5 reading, and 13 in grade 8 reading. The
research team began the process of identifying the potential barriers to access in each item by
conducting a literature review to identify potential factors of presenting text and assessing students
with characteristics similar to those determined by the study of the characteristics of students
eligible for the AA-MAS. Specifically, they focused on students with learning disabilities in
reading and students with mild intellectual disabilities. Table 5 presents the findings from the
literature review that guided all modifications made to items and tests.
Georgia convened a committee of 26 educators—13 each in reading and math. Committees were
comprised primarily of classroom teachers, with some curriculum experts, administrators, and
educators with special expertise in understanding the diverse needs of the student population
struggling to meet expectations.
The committee reviewed the items focusing on the following questions:
•

What skills and concepts are being tested?

•

What is the focus of each item: application of skills, fact-based information, conceptual
understanding, or problem solving and what might make this difficult?
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•

What is the vocabulary load of each item and the overall readability and text “density” for
each item?

•

Do the charts, tables, graphs, artwork, visuals, or spacing used support or perhaps detract
from understanding?

•

What is the “closeness” of distractors to each other?

•

What is the complexity or abstractness of ideas presented (e.g., use of figurative language
vs. literal meanings; theme vs. main idea)?

For the mathematics items, it was also noted whether they were single-step or multi-step problems and whether they required “extensive” reading. For reading items, the genre, text features,
text structure, readability, and length of each reading passage were also examined. Committee
members also indicated whether or not the item was a candidate for revision.
Table 5. Using a Research Base for Revising and Enhancing Test Items and Test Formats
Factors to consider

What the research literature says…

Use of pronouns

Sentences with excessive pronoun use may cause a student to lose track
of the main point of reference in an item.

Use of negatives

Difficulty of text may vary due to “complex Boolean expressions.” Such
expressions are challenging because “the respondent needs to keep track
of different options and possibilities.” In the case of negative expressions,
an unnecessarily high cognitive loading may be added to items that employ
negatives within items (e.g., “Which of the following is not a reason why the
captain wanted to turn the ship around?”).

Vocabulary load

There is an inverse correlation between the level of vocabulary in text and
its readability. (For purposes of the study, unless the construct of an item
was to test a particular vocabulary skill, it seemed reasonable that vocabulary demands could be reduced as a principle of access.) Vocabulary load
can be a significant factor in accessibility of test items (Johnstone, Liu, Altman, & Thurlow, 2007).

Non-construct subject
area language (specialized vocabulary)

Each content area has a specialized vocabulary of its own (e.g., characterization, denouement, alliteration). When these words are part of the intended construct, it is appropriate to include them; however, when these terms
are extraneous to the intended construct, they may introduce “nuisance
variables” (Haladyna & Downing, 2004).

3 “Tiers” of Vocabulary Beck, McKeown, and Kucan (2002) identify 3 tiers of a literate individual’s
vocabulary. Tier 1 includes most basic words (e.g., clock, baby) that rarely
require direct instruction. Tier 2 includes high frequency words used by
most “mature language users” found across most domains (e.g., absurd,
fortunate, anxious). These words often have multiple or nuanced meanings—intended meaning that directly impacts verbal functioning and
comprehension. Tier 3 words include low-frequency, domain-specific words
(e.g., land forms, classifications of plants). These words are learned for a
specific purpose or need.
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Table 5. Using a Research Base for Revising and Enhancing Test Items and Test Formats
(continued)
Complex sentences,
dense text

Sentences with “dense clauses” are sentences that “pack too many constituents or idea units (i.e., propositions) within a single clause”…and/or with
“dense noun phrases” as sentences with “too many adjectives and adverbs
modifying the head noun.” Items with either one of the above sentence
types may be problematic to reading comprehension (Rand, p. 96).

Text Structure

There are text structures that are easier to understand and use to organize and recall information (sequence, chronology, enumeration/description, definition, compare-contrast). More complex text structures require
understanding of entire texts, such as cause-effect, problem-solution, and
proposition-support (Hess, 2008).

Graphic organizers

Graphic organizers are effective instructional supports used during a lesson to assist students in understanding such things as the text structure
(e.g., story map for narrative, timeline for chronology, Venn diagram for
compare-contrast) (Schumm, 2006). The layout or format of a table, graph,
or graphic organizer visually organizes information for conceptual understanding (Robb, Richek, & Spandel, 2002).

Chunking text

“Chunking” of texts is an effective instructional support used to assist
students in conceptualizing ideas presented in longer texts, reducing the
demand on working memory. Research related to the use of chunking has
focused on chunking parts of sentences (phrases), rather than on chunking
full texts. Overall comprehension may not be significantly improved by dividing sentences into smaller parts; however, students with reading disabilities
have identified a preference for shorter chunks while reading (Dickson,
Simmons, & Kame’enui, 1995).

Segmenting text

“Segmenting” text is a term generally used as it applies to breaking text
into subparts to reduce the length and visual appearance of the reading
load. Segmented texts group segments with their corresponding test items.
Recent studies have examined the impact of segmenting on students’ noncognitive domains such as anxiety, fatigue, frustration, and motivation as
well as on their comprehension. Results suggest segmented text may be
more accessible to students with disabilities; building in short “breaks” for
the reader may also reduce the need for added accommodations (Abedi,
Leo, & Kao, 2008).

Spacing
(the amount of space
between each character)

Letters that are too close together are difficult for partially sighted readers.
Spacing needs to be wide between both letters and words (Gaster & Clark,
1995). And we assume also for numbers and symbols.

Typeface
(characters, punctuation, and symbols
that share a common
design)

Italic is far less legible and is read considerably more slowly than regular
lower case (Worden, 1991).
Boldface is more visible than lower case if a change from the norm is
needed (Hartley, 1985).
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Table 5. Using a Research Base for Revising and Enhancing Test Items and Test Formats
(continued)
Text Justification
(text is either flush
with left or right
margins [justified] or
staggered/ragged
[unjustified])

Staggered right margins are easier to see and scan than uniform or block
style right justified margins (Arditi, 1999; Grise et al., 1982; Menlove &
Hammond, 1998).
Justified text is more difficult to read than unjustified text—especially for
poor readers (Gregory & Poulton, 1970; Zachrisson, 1965). Justified text is
also more disruptive for good readers (Muncer, Gorman, Gorman, & Bibel,
1986).
A flush left/ragged right margin is the most effective format for text memory.
(Thompson, 1991).
Unjustified text may be easier for poorer readers to understand because
the uneven eye movements created in justified text can interrupt reading
(Gregory & Poulton, 1970; Hartley, 1985; Muncer, Gorman, Gorman, &
Bibel, 1986; Schriver, 1997).
Justified lines require the distances between words to be varied. In very
narrow columns, not only are there extra wide spaces between words, but
also between letters within the words (Gregory & Poulton, 1970).

Line Length (length
of the line of text; the
distance between the
left and right margin)

Lines that are too long make readers weary and may also cause difficulty
in locating the beginning of the next line, causing readers to lose their place
(Schriver, 1997; Tinker, 1963).

Blank Space
(Space on a page that
is not occupied by text
or graphics)

Blank space around paragraphs and between columns of type helps increase legibility (Smith & McCombs, 1971)
A general rule is to allow text to occupy only about half of a page (Tinker,
1963). Too many test items per page can make items difficult to read.

Source: Hess, McDivitt, and Fincher, 2008. For the complete citations for the references included in this table,
see Hess, McDivitt, and Fincher.

South Carolina
Georgia conducted their meeting over a year earlier than South Carolina, so the team in South
Carolina was able to learn from the research done in Georgia. In addition, they used the Test
Accessibility and Modification Inventory (TAMI) established by Beddow, Kettler, and Elliott
(2008). South Carolina assembled a review committee of general and special educators. Eighteen
participants were divided into four groups to examine the items from the grade and subject area in
which they had expertise. They were provided with the 10 items as well as the response patterns
and difficulty values and were asked to align each item to a grade level content standard, at the
indicator level. They then examined the accessibility, cognitive complexity, and challenges of
each item in their subject and grade. Specifically, each committee rated the accessibility level
of different aspects of the item (passage, visual, item stem, answer choices), coded cognitive
complexity (working memory, metacognition, construct, procedural knowledge, declarative
knowledge, and extract1), analyzed response patterns and identified reasons why students with
disabilities may have chosen an incorrect response more frequently than students without disabilities.
1

Extract was defined as “decode, form mental representation.”
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In conducting a distractor analysis, the committee determined that examinees were drawn to
each response option at the chance level. Grade 4 language arts had the most issues with accessibility, but they were linked more to the passage than to the items, and the passage was not open
for modification. For grade 4 language arts, working memory (defined as cognitive resource
for processing information) and metacognition (defined as thinking about thinking) appear to
be the main cognitive aspects that affected whether students correctly responded to an item.
The main cognitive aspects for grade 7 included construct and procedural knowledge (defined
as how things are done). In mathematics, grade 4 participants coded working memory (defined
as cognitive resource for processing information) and construct (defined as understanding the
intended meaning of text) as the two main cognitive aspects that could have contributed to students not successfully answering an item. In grade 7 math, the two most often chosen cognitive
aspects were procedural knowledge and declarative knowledge (defined as information about
how things are). Interestingly, there was little in common in terms of the cognitive challenges
across subjects and grades; the issues seemed much more item specific.
Modification of Items
Both Georgia and South Carolina had the same group of educators who identified the barriers
in the items also recommend the revisions or enhancements to be made to each item. Both tasks
were completed in the same meeting, so there was a strong connection among the understanding
of the students, the barriers to access, and the recommended changes to items.
Georgia
Again, with the 70 items identified for alteration based on the statistical analysis—20 in grade 5
mathematics, 20 in grade 8 mathematics, 17 in grade 5 reading and 13 in grade 8 reading—and
the problematic features identified in the first stage of the workshop, the Georgia educators next
recommended revisions to each item.
In Georgia, the researchers distinguished between “revisions,” which involved changing the
item to make it more accessible without changing the construct, and “enhancements,” which
involved adding something to the item to help the student understand the question.
Examples of revisions include:
•

Simplify language in question/stem and/or distractors

•

Simplify graphics, visuals, etc.

•

Eliminate extraneous information

•

Substitute another (more familiar) word without changing the construct
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•

Reformat items or passages (e.g., adding more white space, size of text)

•

Adjust layouts (e.g., reorder items or passages)

•

Separate reading passages into chunks, followed by related items

Examples of enhancements include:
•

•

•

Add a Helpful Hint in a “Thought Balloon”
•

Definition, key word or phrase

•

Reminder of approach to help solve a multi-step problem (e.g., circle the information
you need to solve this)

Provide a Scaffold
•

Graphic organizer (e.g., timeline for organizing chronology)

•

Table, graph, chart, or visual to enhance conceptual understanding (e.g., input-output
chart for finding pattern)

•

Key words, phrases, definitions (e.g., sidebar glossary), introductions to passages

Enhance the General Presentation: underline, bold, enlarge key words/phrases/symbols;
number paragraphs or lines

The committee was cautioned against making the following types of changes:
•

Shortening passages

•

Adapting passages in any way that would make them “below grade level”

•

Adding more items to fewer passages

•

Simply removing a distractor without evidence that it was problematic

•

Revising questions or answer options in such a way as to change the nature of the item and/
or the construct

Each of the 70 items was revised using the guidance provided. The committee also agreed to
shorten the test by approximately 30 percent. However, the blueprint of the AA-MAS maintained
the content coverage and the distribution of content, meaning that if the general assessment had
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40% of the items assessing numbers and operations in 3rd grade, then the AA-MAS also had
40% of the items assessing numbers and operations in 3rd grade.
South Carolina
In South Carolina, a committee of teachers was convened to focus on grades 4 and 7 ELA
and math. Each sub-committee worked to revise 10 items in their grade and content area.
They, too, used the literature review findings presented in Table 4, as well as the TAMI to
guide the revision and enhancement process.
For grade 4 language arts, participants modified item stems by simplifying vocabulary, shortening the item stem, adding a context clue, or removing extraneous information in seven items
with a low accessibility rating. Participants changed the distractors on four of the items rated
as having problematic distractors by making them more parallel to one another in format (e.g.,
all written as full sentences), making the answer choices have similar vocabulary difficulty,
or altogether eliminating an answer choice. Additionally, for half of the items, modifications
included the bolding of words or phrases in the item stem to draw attention to these key points.
Grade 7 language arts had the fewest items modified. The grade committee thought that increasing spacing on four of the ten items was important, given the text load students were expected
to read and cull through. Although only two items were rated below the highest accessibility
level in both the item stem and answer choices, this committee made modifications to further
improve how the item stem and distractors were understood by bolding key words and phrasing
or changing the distractors to be parallel in vocabulary difficulty and format of each answer
choice. Looking across both grades of ELA, the two most often used modifications included
focusing students’ attention on key words or phrases through bolding in the item stem, or changing the distractors to be similar in difficulty and layout.
The fourth-grade mathematics committee coded the visuals in four items, six item stems, and
two sets of answer choices as having issues with accessibility. As a result, the committee edited
three of the visuals and increased spacing on one item to raise the accessibility of the visuals for
these items. To improve the item stems, committee members shortened the item stem, removed
extraneous information, or bolded key information or phrases. They also made modifications
to the distractors for four items. There were only two items with no recommended changes.
The visuals in grade 7 math were all maximally accessible for most or all students. Nine of
the ten item stems and four of the sets of answer choices were coded as maximally accessible
for most students. To improve the accessibility of the item stems for all students, the seventhgrade mathematics committee shortened the item stem, bolded key words/phrases, and removed
extraneous information. They also edited the visual for one item. Distractors were simplified or
changed to better assess common misconceptions or errors.
NCEO
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Across the two math grades, the most common modification was bolding key words and phrases,
followed by simplifying and removing irrelevant information in the item stems. Across the two
subjects in both grades 4 and 7, most modifications were also performed on the item stems by
shortening the item stem by removing extraneous information as well as bolding key words and
phrases. See Table 6 for the summary of modifications made to language arts and math items.
Table 6. Types of Item Modifications Recommended by South Carolina Educators
Subject/
Grade
Level

Simplified
Vocabulary/
Shortened
item stem

Bolded
key word/
Phrase

Increase
spacing

Changed
distractors/
Eliminated
distractor

Removed
extraneous
information

Simplified/
Added
visual

ELA
Grade 4

3

5

0

4

4

1

ELA
Grade 7

1*

2

4

3

1

0

Math
Grade 4

4

2

1

4

2

3

Math
Grade 7

2

6

1

2

4

1

* In grade 7 ELA, the committee recommended adding a context clue for an item stem. Instead of developing a
separate category for this one instance, that modification was included in the summary of how teachers modified
the item stem.

Modified Item Tryouts
Georgia first piloted the items in a small-scale study in fall 2008 (under the prior Enhanced Assessment Grant [EAG]), followed by a field test in spring 2009. Approximately 5,000 students
participated in the pilot study, which included two forms in each grade (5 and 8) and subject
(ELA and math) that were counterbalanced with original and modified items. Eight to ten
items, previously identified to have reasonable characteristics for both the general population
and the persistently low-performing (PLP) population were included on both forms to serve as
a link between forms. While the same alterations were successful in both grade content areas,
it appears that the changes were more successful in reading than in math. (See Table 7 for the
exact numbers of items.)
Table 7. Summary of item changes
Modified items classified as
effective or problematic

Number
of items
modified

Effective

Problematic

Grade 5: Math

20

10

8

Grade 8: Math

20

11

8

Grade 5: Reading

17

13

3

Grade 8: Reading

20

20

0
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A few of the item alterations made the items less effective for the PLP population in three of
four grade content areas. However, distinguishing which modifications were effective and which
were not was problematic as the results were not consistent across items. While most of the
changes had a positive impact on the ability of the students in the target population to respond
to the item, some of the changes had a negative effect. But, it was often difficult to tease out the
feature responsible for the effect. For instance, chunking passages was one modification made.
Simultaneously, some of the items associated with those passages were also revised, making it
difficult to distinguish the effect of each type of modification. However, while not every item
associated with a chunked passage showed improved performance in the target population, none
of the items showed worse item statistics. Therefore, at worst, the chunking did no harm, and
at best it improved the performance of some students in the target population.
After using their understanding of the characteristics of students eligible for the AA-MAS and
modifying items based on that understanding, South Carolina tested the modified items using
cognitive labs with retrospective think alouds. They studied the effects of the modifications
both on students with disabilities who fit the participation criteria for an AA-MAS as well as on
students without any identified disability using both the original items and the modified items.
Overall, the studies showed a very small positive effect of the modifications on total test score
for the students with disabilities and either no effect or slightly negative effect on students
without disabilities. In follow-up questions, about 23% of students with disabilities found the
modifications helpful while more than half (58%) indicated the modified items were still as difficult as the original items. The only changes students with disabilities responded positively to
were presenting information visually and bolding key words in the item stem. Students with no
identified disabilities also found those changes helpful. Students had more mixed responses to
changes like reducing the wordiness of an item or removing a distractor. In some cases, reducing the number of words made the item difficult to understand. An item where the first sentence
was meant to personalize and provide context was perceived as easier when that sentence was
removed.
As with all cognitive laboratory studies, the sample size was small, making generalizations
difficult. However, the only modifications that appeared worth including were adding graphics
to present information visually, enlarging graphs when they are key to answering the question,
bolding key words, and removing extraneous text meant only to personalize the item.
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Using Pilot Results to Better Understand Target Student
Characteristics
Georgia first piloted the items in a small-scale study in fall 2008, followed by a larger field test
in spring 2009. After the spring 2009 administration, 31 students participated in cognitive labs,
allowing test developers to learn more about the modified items.
Approximately 700 students per grade participated in the pilot study, which included two forms
that split original and modified items. Researchers used a linear regression of the AA-MAS pilot
performance on matched CRCT to determine the difference between predicted and observed
performance. They then focused specifically on lower achieving students whose observed performance was higher than the predicted performance as these are the students that the AA-MAS
could most benefit. Next, they examined characteristics of this group compared to all students
with matched performance and students with matched performance who were low achievers
whose observed performance was lower than predicted.
They found no discernible patterns with respect to gender and ethnicity, although as noted earlier males were overrepresented in the full AA-MAS group. In terms of disability status, more
students with learning disabilities performed higher than predicted while students with mild
intellectual disabilities tended to perform worse than expected on the AA-MAS. However, given
the nature of the categories, it can be difficult to interpret this finding and generalize from it.
In spring 2009, a field test was conducted to determine the suitability of two forms that contained the modified items. Based on the results of this study, revisions were made and two forms
were created for a calibration sample. In fall 2010, a larger pilot test for grades 3 through 8 in
reading, ELA, and math was conducted with approximately 1,000 students per grade. In this
study, participation was limited to students with disabilities who did not meet the standard on
the spring 2009 general assessment. Because it was a fall administration of a spring assessment,
the fourth-grade test was given to incoming fifth-graders, and the fifth-grade test was given to
incoming sixth-graders, and so on. The purpose of this study was to provide descriptive and
psychometric information about the items and forms to inform test development decisions.
This study resulted in dropping six items from the test. Once those items were dropped, the
distributions of score were generally normal or slightly positively skewed across all grades and
content areas. Factor analysis showed one dominant component on each form, providing support for an underlying unidimensional scale. The items statistics were in line with typical item
statistics, and the reliability of each test form ranged from 0.77 to 0.87, which is very much in
line with the reliability of most general assessments. Of the 3,576 items examined across all
subjects and grades, only 6 items were classified in category C of the Mantel-Haenszel DIF
analysis of white/black students and male/female students. After this pilot, the Georgia Depart78
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ment of Education felt that they had a sufficient number of items in the item bank to build two
solid forms ready for operational administration.
In fall 2009, 31 students from 10 districts participated in cognitive laboratories. They were
selected based on the criteria listed in the federal regulations as interpreted by their teachers.
Students were in grades 4, 7, and 10 taking items from grades 3, 6, and 9, as this was a fall
study. They were each given 9–10 items that had appeared on the spring 2009 field test. Items
selected for the cognitive labs had showed some anomalous statistical characteristics, such as
a very low p-value, a negative point bi-serial correlation, a distractor analysis showing that a
distractor was more often chosen than the correct answer, or an item demonstrating bias through
the DIF statistic.
Results of the study indicate four themes that were present across all grade levels. First, students’
reading fluency was a major factor in their struggles with reading comprehension items. That is,
regardless of how the item was modified, students did not have the reading skills to decode the
meaning. Second, in many cases, students did not have an opportunity to learn content on the
test prior to taking the item. Third, at times a single distractor had a lower vocabulary level than
the other three choices in the item, which made it more attractive to students who struggled with
content of items. Finally, the helpful hints provided in items were ignored by many students.
In some cases, when students struggled with content, students were led to incorrect answers by
their interpretation of the hint. Overall, the assessment characteristics appeared to be less of a
factor in student incorrect answers than the students’ own challenges with reading and content.
The only lesson learned that could influence item development was ensuring that the text complexity was parallel across all four answer choices. However, while the researchers could not
always explain what caused the improvements in performance or point to specific modifications
that were consistently successful or ineffective, there were improvements. Overall, it may be the
combination of changes that had the biggest effect on making items more accessible to students
who had poor decoding skills, difficulty generalizing, find long passages challenging, and who
struggle to apply the best strategy to solve a problem (Johnstone, 2009).
Although South Carolina chose not to develop a new alternate assessment, the SCDE did consider
ways to improve items on their general assessment to better support persistent low performers
with disabilities.

Defining “Modified Proficiency
Georgia used the information about the characteristics of persistently low performing students
with disabilities and information gained from trying out modified performance to develop
“modified” performance level descriptors. South Carolina explored options for doing so, comNCEO
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missioning a paper by Dr. Marianne Perie of the Center for Assessment on a methodology for
developing performance descriptors for an AA-MAS. However, once the decision was made
not to develop an AA-MAS, the work was not continued.
Georgia policymakers felt it was important to begin with the performance level descriptors
(PLDs) for the general assessment and modify them based on expectations for students who
meet the eligibility criteria for the AA-MAS and on the changes made to the items themselves.
The process of writing the modified PLDs occurred in several stages. There were two committees, first drafting the modified PLDs and then reviewing them. In between those two committee
meetings, content experts reviewed the modified PLDs and identified areas of inconsistencies
either within or between grade levels.
At the first committee meeting the first half-day was spent on training. First, the facilitator
reviewed the federal guidelines for the AA-MAS, including statements about who the test was
meant to serve, and then reviewed the data collected to date on the grant regarding the eligible
population. The facilitator explained the concept of persistent low performers and explained
that while only 50-60% of them had disabilities, this test was only meant to serve those with
disabilities. She then described the results of the focus groups and had a further discussion
about the characteristics of the students. Next, the item analysis was described. The committee
was given examples of modifications that were made to make the item more accessible without
changing the construct being measured.
In drafting the modified PLDs, the committee was encouraged to consider the characteristics
of the students, the modifications made to the items, and the final test blueprint. They were
asked to think about how a student learns as they move from novice understanding to mastery
of a content area within a grade level as well as how they learn moving from one grade level to
the next. They were also asked to consider how the AA-MAS fit between the AA-AAS and the
general assessment. Georgia policymakers shared their belief that the AA-MAS may provide a
stepping stone for students to reach proficiency on the general assessment
Next, the facilitator shared the PLDs from the general assessment. The committee talked about
the “space” between the description for “Does not Meet Standard” and “Meets Standard” and
agreed that filling that space was the place to begin considering a description for “modified”
proficiency. The committee also agreed to supplement the PLDs with examples of how scaffolding was providing for items on the AA-MAS. They worked in grade pairs for a day and a
half to craft modified PLDs. After the meeting, content experts reviewed the PLDs and pointed
out areas where articulation across grades was an issue or where abstract terms were used that
would be difficult to apply in a standard setting. A second committee was convened to address
the concerns raised and finalize the PLDs.
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They ultimately agreed to the following names and
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Figure 2. Sample PLD for the Georgia CRCTM in
Grade 3 Reading
Level 1:
The student at the below proficiency level in reading
does not meet the modified expectation set for students in
the third grade. When scaffolding and supports are provided
(e.g., thought bubbles, segmented texts, simplified language,
graphic organizers, and timelines), students performing at this
level demonstrate minimal ability to infer, draw conclusions,
and make judgments about grade‐level literary and
informational texts. Students may be able to understand and
acquire some new vocabulary. They may be unable to isolate
root words from affixes and then define them. They may be
able to make obvious connections between the text and their
own experiences but make minimal connections beyond their
own experience. Their interpretation of graphics is minimal.
Level 2:
The student at the emerging proficiency level in reading
meets the modified expectation set for students in the third
grade. Students performing at this level demonstrate
understanding of a variety of grade‐level texts when
scaffolding and supports are provided (e.g., thought bubbles,
segmented texts, simplified language, graphic organizers, and
timelines). Their general facility with literary texts may exceed
their competence with informational text at this performance
level. Students use supports provided to understand new
vocabulary and are able to isolate root words from affixes in
order to define word meanings. They have some ability to
demonstrate literal as well as inferential understanding, and
are able to draw conclusions and make some judgments about
literary and informational texts. They can link main ideas with
supporting details and provide a simple summary, when given
supports to help them organize information. Students can
make obvious connections between the text and their own
experiences. They use graphics to enhance their
understanding.
Level 3
The student at the basic proficiency level surpasses the
modified expectation set for students in the third grade.
Students performing at this level consistently demonstrate
comprehension of a variety of grade‐level texts when
scaffolding and supports are provided (e.g., thought bubbles,
segmented texts, simplified language, graphic organizers, and
timelines). They generally recognize the author’s purpose and
can sometimes delineate the various elements of literary and
informational texts. Students understand and acquire new
vocabulary and correctly use it in reading with supports to
help them. They demonstrate an adequate understanding of
grade‐level appropriate reading concepts and skills. They gain
meaning from textual elements, exhibiting literal, as well as
emerging, inferential cognizance. They are able to
consistently draw conclusions and make judgments about
grade‐level literary and informational text. Typically, they are
able to make important connections among ideas, develop
new understanding, and summarize detailed literary and
informational texts when supports are provided. They
consistently use graphics to enhance their understanding.

Understanding the Target Population
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Table 8. Participation Statistics for the 2011 Georgia CRCT-M
Number of Students Enrolled
during Test Window
(Grades 3 through 8)

Number of Students
taking CRCT-M

Percent Participating
in CRCT-M

Reading

760,627

11,357

1.49%

English

760,625

12,258

1.61%

Mathematics

761,372

15,824

2.08%

Table 9. Results of the CRCT-M in 2011
Total

Basic

Proficient

Advanced

Reading

11357

32%
(3639)

54%
(6157)

14%
(1561)

English

12258

36%
(4448)

47%
(5765)

17%
(2045)

Mathematics

15824

31%
(4949)

56%
(8905)

12%
(1970)

South Carolina chose not to pursue the path of developing an AA-MAS, and instead focused their
efforts on taking the lessons learned from the GSEG studies on improving items on the general
assessment to better support persistent low performers and for providing additional professional
development to their educators. One Research to Practice workshop was held in 2008 focusing
on training teachers on progress monitoring and data collection. They held a second Research
to Practice workshop in July 2011 focusing on four topics:
1. The changing curricular context of students with significant cognitive disabilities; addressing functional skills with standards-based instruction.
2. Applying a learning progressions schema to achieve more coherent curricular and instructional planning.
3. Accommodations addressing the needs of students with disabilities.
4. Understanding challenges for students with disabilities on state assessments in English
language arts and mathematics.
Experts from the National Center for the Improvement of Educational Assessment, University
of Kentucky, WestEd, Minnesota State University, and University of Illinois lead the various
workshops.
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South Carolina also did an extensive analysis of the Individualized Education Programs (IEPs)
of students who would be eligible for the AA-MAS. The resulting information is also being
used to plan professional development activities for teachers with students in this target population and to provide additional guidance on developing standards-based IEPs (Karvonen, Rao,
& Morgan, 2010). Thus, this grant provided an opportunity for South Carolina policymakers to
work with researchers to better understand low achieving students with disabilities. The work
led to additional training opportunities, focused professional development, and an understanding of barriers on the general assessment that can be reduced through improved item writing
and review.

Discussion of Lessons Learned in Two Southern States
A difficulty in studying the effects of change on student performance is that no change is made
in a vacuum. Georgia and South Carolina both chose to identify the target population for the
AA-MAS as students who consistently scored in the lowest performance level on the general
assessment. The teachers provided remarkably similar profiles of the students through focus
groups and surveys.
One piece that this chapter did not cover in depth was the immediate work done in both states to
better inform teachers and IEP teams on setting goals and providing scaffolding in instructing
these students. While, the extent of changes in the classroom is unknown, they may be affecting
student performance.
Likewise, both states made numerous changes to the assessment items. In Georgia, they actually
produced an AA-MAS, which was a shorter test, with a more appealing layout (larger font and
more white space), and containing items that had been revised or enhanced to make them more
accessible to the targeted students. The majority of items were changed in more than one way.
Subsequent studies to determine which revisions and enhancements were most effective did
not provide consistent information. Although South Carolina never created a full test form, the
item modifications produced mixed results in the cognitive labs. They clearly made the items
easier overall, but it was difficult to parse out exactly which modifications had helped and how.
In both states, teachers working on modifications wondered why they could not make many
of these changes on the general assessment, an improved implementation of universal design
rather than modifications that altered the construct. In truth, they developed new items with
these changes or changed current items, as long as the items are not linking items currently used
for equating. In general, both states gained knowledge and experience on how to create better
assessment items, focused on the construct, and without irrelevant and distracting information.
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Regardless of the future of the AA-MAS, much of what was learned through these grants will
help instruct students with disabilities and produce better assessment items for all students.
Implications for Building Future Assessments
More research is needed to tease out exactly which combination of item revisions and enhancements produced the effect of better performance. However, as states and groups of states develop
assessments aligned to the Common Core State Standards, they should consider the lessons
learned from the AA-MAS. For instance, while many would have argued that they applied universal design principles to their general assessments, the work on item modifications taught us
that more could be done. Language can be simplified, key words can be highlighted, and graphic
organizers can be used judiciously to focus students on the target construct. Chunking passages
and associating items directly with the section of the passage to which they pertain is one of the
modifications that at least appeared to be most different. There needs to be additional research
on whether it changes the construct to ask the question in closer proximity to the location where
the answer can be found or inferred. If it does not take away from what is being assessed, then
future assessments should consider including one segmented passage to help ensure that there
is a range of reading passages for all students to access.
Moving to online assessments will reduce the need for larger font and more white space in a
test booklet. Universal design can truly be applied when every student can choose the font size
appropriate for them. However, the field will need to research a student’s ability to select the
font size that is most appropriate for him or her, particularly when a consequence of increasing
the font size of a passage results in the need to scroll more to read the full passage. Technology can help by magnifying certain sections to both help with vision and scrolling. Likewise,
students could select scaffolds such as hints, vocabulary definitions, or graphic organizers that
have been pre-determined not to interfere with the construct being assessed. Those who do not
wish to use such supports will simply not access them.
New assessment development should draw heavily on the lessons learned since the AA-MAS
was introduced in 2007, but as new opportunities arise, more research is needed as well. One
lesson learned from this experience is that just because we can change items, add scaffolds, or
reduce item options does not mean that we should.
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Introduction
The Modified Alternate Assessment Participation Screening (MAAPS) Consortium included the
departments of education from Arizona, Pennsylvania, and South Carolina, along with researchers from Arizona State University, Rutgers University, Vanderbilt University, the University of
Pittsburgh, and Discovery Education Assessment, with the shared purpose of creating a multipart screening system for identifying students who would be eligible for an alternate assessment
based on modified academic achievement standards (AA-MAS). The MAAPS System included
electronic screening tests to predict proficiency in reading and mathematics, as well as a measure
of opportunity to learn (OTL) essential academic objectives. The primary goals of the MAAPS
Consortium were to (1) develop tools to facilitate educators’ accurate assessment for participation decisions for students with disabilities, (2) evaluate the validity and consequences of the
participation decision-making tools, (3) apply the MAAPS system for students with disabilities
to determine its utility and likely conseqences, and (4) disseminate knowledge learned from the
development and implementation of the MAAPS System. The primary outcomes of this project
were a new measure of OTL (i.e., My instructional Learning Opportunity Guidance System or
MyiLOGS) and an objective process for developing a screening assessment to predict end of
year test performance.
The MAAPS project started in 2009 and was completed in early 2012. It was designed initially
for implementation at the 8th grade level in reading and mathematics and to provide screening
data in the form of repeated measures to help educators make decisions with confidence. Related outcomes included examining the relationship between OTL and disability status, sharing
information about methods for developing altered items for AA-MAS, and learning about the
development of measurement tools that can be extended to other grade levels. The MAAPS
Consortium drew from the successful work completed in two completed USDE funded projects: the Consortium for Alternate Assessment Validity and Experimental Studies (CAAVES
Project, Compton & Elliott, 2006-2009) and the Consortium for Modified Alternate Assessment
Development and Implementation (CMAADI Project, Elliott, Rodriquez, Roach, & Kettler,
2007-2011), as well as on investigators’ experience in development and validation of alternate
assessments and other educational assessment tools.

Background Context for this Project
The U.S. Department of Education (USDE) cited research findings that suggested there were
about 2% of children who were not able to reach grade level standards, even with the best instruction (i.e., Lyon, Fletcher, Fuchs, & Chhabra, 2007). They went on to claim to be building
on “what we’ve learned from science and the field,” referencing a review by Lyon et al., (2007)
in which the authors noted that even with the best designed instructional interventions, about
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1.8% to 2.5% of students were not able to reach grade level standards and those not responding
well to the interventions were at risk for later being identified with specific learning disabilities.
The USDE also cited work of Torgeson et al. (1999) reporting that all but 24% of the struggling readers who received explicit reading instruction attained average levels (grade level) of
achievement, and extrapolated from that finding to speculate that about 2.4% of the total student
population might be unable to reach grade level proficiency even with good instruction. They
referenced the Lyon et al. (2007) conclusion that when students receive research-based classroom
instruction and tutorial interventions, the number of students at risk for learning disabilities is
less than 2% of the total student population. Thus, they estimated that 2% of students assessed,
or approximately 20% of students with disabilities, was a reasonable and sufficient cap for the
new flexibility with AA-MAS.
The USDE also referenced remedial reading research studies of students with reading difficulties in which nearly 80% of the research samples failed to achieve at grade level at the end of
the treatment; that extrapolates to 16% of the school population, not 2% of the school population (Francis, Winikates, Mehta, Schatschneider, & Fletcher, 1997; Klingner,Vaughn, Hughes,
Schumm, & Elbaum, 1998; Foorman, Francis, Winikates, Mehta, Schatschneider, & Fletcher,
1997). Nevertheless, the new policy was promoted to allow those students with persistent
academic disabilities to take an assessment that is more sensitive to measuring their learning
progress and that recognizes their individual needs, although they capped the number of scores
that could be counted as proficient at 2%.
The USDE spokespersons indicated that IEP teams would likely find it more difficult to identify
students eligible for an AA-MAS than for an alternate assessment based on alternate achievement standards (AA-AAS). They suggested that students in the “2% group” would not necessarily be the lowest achieving 2% of students. Nor would the “2% students” be all students with
IEPs who are having difficulty with grade-level content or who are receiving instruction below
grade level. They challenged states to design criteria to help IEP teams “distinguish between
students whose disability has truly precluded them from achieving grade-level proficiency and
those who, with appropriate services and interventions, including special education and related
services designed to address the student’s individual needs, can be assessed based on gradelevel achievement standards” (Federal Register, 2005). Thus, for a student to be eligible for an
alternate assessment based on modified academic achievement standards (AA-MAS), she or
he must have a disability, there must be evidence that the disability has kept the student from
achieving grade level proficiency, and the student’s individualized education program (IEP) must
have goals that are based on content standards for the grade in which the student is enrolled.
Further, the AA-MAS Non-Regulatory Guidance indicated that:
The student’s progress to date in response to appropriate instruction, including special education and related services designed to address the student’s
NCEO

89

individual needs, is such that, even if significant growth occurs, the IEP Team
is reasonably certain that the student will not achieve grade-level proficiency
within the year covered by the student’s IEP. The IEP Team must use multiple
valid measures of the student’s progress over time in making this determination.
(USDOE, 2007, p. 16)
This policy—with its focus on appropriate instruction and the requirement to use multiple valid
measures—provided the motivation for the MAAPS project. The desire to compare the predictive validity of two different methods (i.e., tests and teacher ratings) of characterizing student
achievement provided additional motivation. Given the struggle with identifying who the 2%
eligible students were, the MAAPS team took the perspective that teachers need tools and a
systematic way to use them to make decisions during the school year about which students were
in need of taking an AA-MAS. The tools needed to efficiently and effectively measure (a) the
opportunities students were given to learn the intended curriculum that was also assessed on
statewide tests, and (b) how well students were learning the knowledge and skills privileged by
the intended curriculum. This information seemed critical to making good eligibility decisions
given the AA-MAS participation criteria that were evolving in the partner states in the MAAPS
Consortium.

Refining the Measurement of Opportunity-to-Learn
For nearly five decades, researchers have used the concept of opportunity-to-learn (OTL) to
examine the inputs and processes necessary for producing important student outcomes. To this
end, they have operationalized OTL using various indices along three broad dimensions of the
enacted curriculum related to the time, content, and quality of classroom instruction (Kurz,
2011). Anderson (1986) acknowledged the prolific use of the OTL acronym under different
conceptual definitions and was one of the first researchers to suggest a merger of the various
OTL conceptualizations: “A single conceptualization of opportunity to learn coupled with the
inclusion of the variable[s] in classroom instructional research . . . could have a profound effect
on our understanding of life in classrooms” (Stevens & Grymes, 1993). Based on a review of the
OTL literature, Stevens and Grymes (1993) established the first “unified conceptual framework”
of OTL to investigate “students’ access to the core curriculum” using four elements: content
coverage, content exposure, content emphasis, and quality of instructional delivery.
Despite the fact that Stevens and Grymes did not develop an empirical program of research on
the basis of this framework, their conceptualization of OTL has been adopted frequently thereafter (e.g., Abedi, Courtney, Leon, Kao, & Azzam, 2006; Aguirre-Munoz et al., 2006; Herman
& Abedi, 2004; Wang, 1998). This “unified” framework, however, fell short of a conceptual
synthesis, instead providing three separate “content elements” and one “quality element.” In
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addition, Stevens and Grymes’ definitions were too vague to be operational leading researchers
to develop a range of disparate indices for each OTL element. Nonetheless, their framework
clarified OTL as a teacher effect related to the allocation of adequate instructional time covering a core curriculum via different cognitive demands and instructional practices that produce
student achievement.

A Unified Instructional Dimensions OTL Model
The OTL model introduced by Kurz (2011) is situated in the context of the Intended Curriculum Model (ICM) and based on the aforementioned research strands of OTL (see Figure 1).
According to Kurz, empirically supported research on OTL at the classroom level has resulted
in indicators that fall along three broad instructional dimensions measuring aspects of time,
content, and quality that typically co-occur together.
Figure 1. The Unified Instructional Dimensions Model of OTL
Quality (z)

Content (y)

Time (x)

Based on this model, students’ opportunity to learn the intended curriculum is a matter of degree
represented along three orthogonal axes with distinct zero points. Each axis delineates one of the
aforementioned instructional dimensions of the enacted curriculum. The model therefore incorporates time-based, content-based, and quality-based OTL conceptualizations as equally valid
but limited definitions of OTL that address aspects of the same underlying enacted curriculum.
The focus on the enacted curriculum and its temporal, curricular, and qualitative aspects was
established on empirical grounds, while the co-occurrence of all three aspects was acknowledged
for practical reasons. The conceptual synthesis is further substantiated by a theoretical rationale
related to the ICM, which circumscribes the provision of students’ opportunity to learn the
intended curriculum. (For more information on the ICM, refer to the chapter in this volume on
the Consortium for Modified Alternate Assessment Development and Implementation project.)
According to the unified instructional dimensions model of OTL, the first necessary conceptual ingredient of OTL is time. To provide students with the opportunity to learn the intended
curriculum, teachers must invest instructional time dedicated to the respective knowledge and
skills implicated in the intended curriculum. As such, previously used indicators of time such
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as “allocated time” are not suitable for operationalizing this OTL dimension. Of interest is a
teacher’s instructional time spent on teaching the academic standards of the general curriculum
and, if applicable, any intended skills prescribed by a student’s IEP. Prior research on time and
learning further provides empirical support for examining student engagement and success rate
in conjunction with instructional time (e.g., Borg, 1980; Gettinger & Seibert, 2002).
The next instructional dimension that must be integrated into the concept of OTL is content. To
provide students with the opportunity to learn the intended curriculum, teachers must cover the
content implicated in the intended curriculum. Of interest is a teacher’s content coverage of the
academic standards of the general curriculum and, if applicable, any intended objectives prescribed by a student’s IEP. Any IEP objectives not directly addressed by the academic standards
of the general curriculum are intended to be covered and hence applicable. As such, the “core
curriculum” mentioned by Stevens and Grymes (1993) becomes defined in congruence with
the legal and legislative mandates of test-based accountability. Previously used OTL indicators
related to “tested content” are no longer applicable. As discussed earlier, the normatively desirable target of classroom instruction should be the broader intended curriculum, which subsumes
the content of the assessed curriculum.
Only knowing how much time is spent on instruction and what content of the intended curriculum is being covered fails to indicate “how” this time and content were enacted, which
requires the integration of a third instructional dimension into the concept of OTL: quality. To
provide students with the opportunity to learn the intended curriculum, teachers can employ
a range of instructional practices that have received empirical support across multiple studies
including guided feedback (e.g., Brophy & Good, 1986), reinforcement (e.g., Walberg, 1986),
direct instruction (e.g., Gersten, Chard, Jayanthi, Baker, Morphy, & Flojo, 2009), student “think
alouds” (e.g., Vaughn, Gersten, & Chard, 2000), and visual representations (e.g., Gersten et al.,
2009). In addition, researchers have identified grouping formats other than whole class (e.g.,
Elbaum, Vaughn, Hughes, Moody, & Schumm, 2000) and cognitive expectations for learning,
so-called cognitive demands (e.g., Porter, 2002), as important qualitative aspects of instruction.
With respect to cognitive expectations, several classification categories ranging from lower-order
to higher-order cognitive processes have been suggested, most notably in Bloom’s taxonomy
of education objectives (Bloom, 1976). Three quality indicators can be identified: cognitive
expectations, evidence-based instructional practices, and grouping formats. A clear theoretical
or empirical rationale to preference one indicator over the other is presently not available. All
three indicators are therefore presently part of the quality dimension.
The new OTL model further represented each instructional dimension as a continuum that
originates in zero. The origin for the x-axis indicates that a teacher dedicated zero minutes to
teaching the intended curriculum objectives. Conversely, students’ opportunity to learn the
intended curriculum can be increased by dedicating more instructional minutes to teaching the
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intended curriculum. Upper constraints are based on allocated time and the total number of
school days. Given that the number of school days is very consistent across states (M = 180.4,
SD = .12), the suggested operational index for instructional time (IT) is the average amount of
instructional minutes spent on the intended curriculum objectives per day.
The origin for the y-axis indicates that a teacher covered none of the intended curriculum objectives. Students’ opportunity to learn the intended curriculum thus can be increased by covering
more of the intended curriculum objectives. Upper constraints are based on each state’s total
number of subject- and grade-specific general curriculum objectives as well as the number of
applicable IEP objectives. The suggested operational index for content coverage (CC) is the
percentage of addressed intended curriculum objectives.
The z-axis relates to three quality indicators (i.e., cognitive expectations, evidence-based
instructional practices, grouping formats). Placing each indicator on a continuum requires a
brief explanation. The cognitive process expectations for learning can be grouped along several categories. Although all categories are important, meaningful learning must move beyond
expectations of recall/memorization for a transfer of knowledge to occur (see Mayer, 2008).
Anderson et al. (2001) further argued:
When the primary goal of instruction is to promote retention, the focus is on
objectives that emphasize Remember. When the goal of instruction is to promote
transfer, however, the focus shifts to the other five cognitive processes, Understand through Create. (p. 70)
As such, it seems reasonable to suggest that a teacher’s instructional emphasis on high-order/
transfer processes can improve the quality of OTL. In addition, the general curriculum standards
of virtually all states demand deeper learning beyond recall (e.g., Porter, 2002). The first suggested
operational instructional quality index (CP) is thus a weighted score that represents the sum of
differentially weighted percentages of instructional time dedicated to each cognitive process
expectation. The two remaining quality indicators can be operationalized in a similar fashion.
Teachers are likely to employ a range of generic and evidence-based instructional practices
as well as a range of grouping formats from individual to whole class instruction. However, it
seems reasonable to argue that teachers who spend more time on evidence-based practices than
generic teaching practices improve the quality of students’ opportunity to learn the intended curriculum, especially for students with disabilities—likewise for alternative grouping formats. As
such, the second suggested operational quality index (IP) is the sum of differentially weighted
percentages of instructional time dedicated to each instructional practice. Similarly, the third
suggested operational quality index (GF) is the sum of differentially weighted percentages of
instructional time dedicated to each grouping format. These weighted scores—CP, IP, GF—and
their specific weights will be further operationalized based on the methodological conventions
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of the OTL measure. More details are provided in the section on the specific MyiLOGS OTL
Indices (p. 12).
The origin for the z-axis thus indicates that no teaching occurred at all. Whenever a teacher
spends time on instruction, he or she must place instructional emphases along different cognitive expectations, instructional practices, and grouping formats. As such, instructional quality
can only range from low to high, depending on which type of expectations (low-order vs. highorder), practices (generic vs. evidence-based), and formats (alternative vs. whole class) were
emphasized. Table 1 summarizes the instructional dimensions of the proposed OTL model and
its respective indicators, definitions, and suggested operational indices.
Table 1. Instructional Dimensions, Indicators, Definitions, and Operational Indices of OTL
Dimension

Indicator

Index

Instructional
Time

Instructional time dedicated IT: Average amount of instructional
to teaching the general
minutes spent on intended curricucurriculum standards and,
lum objectives per day.
if applicable, any intended
IEP objectives.

Content
Coverage

Content coverage of the
general curriculum standards and, if applicable,
any intended IEP objectives.

CC: Percentage of addressed
intended curriculum objectives.

Cognitive
Processes

Emphasis of cognitive
process expectations along
a range of lower-order to
higher-order thinking skills.

CP: Sum of differentially weighted
percentages of instructional time
dedicated to each cognitive process expectation.

Instructional
Practices

Emphasis of instructional
practices along a range of
generic to empirically supported practices.

IP: Sum of differentially weighted
percentages of instructional time
dedicated to each instructional
practice.

Grouping
Formats

Emphasis of grouping
formats along a range from
individual to whole class
instruction.

GF: Sum of differentially weighted
percentages of instructional time
dedicated to each grouping format.

Time

Content

Quality

Definition

Note: Emphasis can be operationalized as the amount of instructional minutes.

In summary, the conceptual synthesis of OTL has resulted in defining students’ opportunity
to learn the intended curriculum on the basis of three empirically supported instructional dimensions: time, content, and quality. On the basis of theory and research, we established OTL
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indicators and provided suggestions for operationally defined indices. This integrated concept
of OTL is consistent with the legal and legislative demands of test-based accountability and
builds upon previous curriculum and OTL frameworks. As such, we defined OTL for purposes
of the MAAPS Project as the degree to which a teacher dedicates instructional time and content
coverage to the intended curriculum objectives emphasizing high-order cognitive processes,
evidence-based practices, and alternative grouping formats. This definition was used to guide
the development of a new measure of OTL that teachers could use to document instruction for
an entire class, as well as for individual students with disabilities.

MyiLOGS: A New Measure of OTL
This online technology (www.myilogs.com) is designed to assist teachers with the planning and
implementation of intended curricula at the class and student level. MyiLOGS was developed
on the theoretical and empirical basis of the OTL research literature including the previously
discussed curriculum framework of the ICM and the conceptually integrated model of OTL. As
such, this educational technology can be used to document all three instructional dimensions of
the enacted curriculum via indicators of instructional time, content coverage, and instructional
quality such as cognitive process expectations, instructional practices, and grouping formats.
MyiLOGS features the state-specific academic standards of the general curriculum for various
subjects and additional customizable skills that allow teachers to add student-specific objectives (e.g., IEP objectives). The tool therefore allows teachers to document the extent to which
their classroom instruction covers individualized intended curricula. To this end, MyiLOGS
provides teachers with a monthly instructional calendar that includes an expandable sidebar,
which lists all intended objectives for a class. Teachers drag-and-drop planned skills that are
to be the focus of the lesson onto the respective calendar days and indicate the approximate
number of minutes dedicated to each skill. After the lesson, teachers are required to confirm
enacted skills, instructional time dedicated to each skill, and any time not available for instruction (due to transitions, class announcements, etc.) at the class level. In addition, two randomly
selected days per week require further documentation. On these sample days, teachers report
on additional time emphases related to the skills listed on the calendar including cognitive
expectations, instructional practices, grouping formats, engagement, goal attainment, and time
not available for instruction. This detailed reporting occurs at the class and student level along
two two-dimensional matrices and two ratings. Teachers can further review a range of charts
and tables that provide detailed information on their enacted curriculum and its relation to the
intended curriculum (i.e., subject-specific academic standards and custom objectives). These
instructional reports are available for the entire class and individual students. However, this
functionality was not available to teachers during the course of this study. Screenshots of the
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MyiLOGS calendar interface as well as the sample day matrices and ratings are displayed in
Figures 2 and 3.
For the first matrix, teachers report on the instructional minutes allocated per skill along five
cognitive process expectations for student learning adapted from the revised version of Bloom’s
taxonomy (see Anderson et al., 2001). For the second matrix, teachers report on the instructional
minutes allocated per instructional practice along three grouping formats. Teachers further rate
engagement and goal attainment along a 4-point scale. Student engagement and successful
work completion are two previously discussed indicators for purposes of determining academic
learning time. The definitions for the cognitive process expectations and instructional practices
are provided in Tables 2 and 3. The grouping formats were defined as follows: (a) Individual:
Instructional action is focused on a single individual; (b) Small group: Instructional action is
focused on a small groups; (c) Whole Class: Instructional action is focused on the whole class.

Figure 2. Screenshot of the MyiLOGS Calendar Interface
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Figure 3. MyiLOGS Sample Day Matrices and Ratings

NCEO

97

Table 2. Cognitive Process Expectations for Student Learning and Definitions
Cognitive Process

Definition

Attend

Orient toward instructional task and related instructions.
•
a

a

Synonyms include listen, focus, pay attention.

Remember

Retrieve relevant knowledge from long-term memory.
• Synonyms include recognize, identify, recall, retrieve.

Understanda

Construct meaning from instructional messages.
• Synonyms include interpret, exemplify, classify, summarize,
infer, compare, explain.

Applya

Carry out or use a procedure in a given situation.
• Synonyms include execute, implement, use.

Analyzea

Break materials into its constituent parts and determine how the
parts relate.
• Synonyms include differentiate, organize, integrate, attribute.

Evaluatea

Make judgments based on criteria and standards.
• Synonyms include check, test, critique, judge.

Createa

Put elements together to form a coherent whole or a new structure.
• Synonyms include generate, hypothesize, plan, design,
produce.

This cognitive process definition is based on the revised Bloom’s taxonomy (see Anderson et al., 2001)

To minimize teachers’ response burden for purposes of this study, the related cognitive processes
Understand and Apply as well as Analyze and Evaluate were collapsed in the cognitive process
matrix. The relation and grouping of these cognitive processes is supported by Webb’s DOK
levels: (a) the learning expectations under Understand/Apply are mostly limited to routine applications of comprehension and execution linked to familiar skills and concepts; and (b) the
learning expectations under Analyze/Evaluate mark a shift toward more complex thinking that
requires abstract reasoning, planning, developing, and using of evidence (Webb, 2006). In this
study, the cognitive process matrix further included the Attend category, which is not part of
the revised Bloom’s taxonomy (see Anderson et al., 2001). The cognitive expectation of Attend
allowed teachers to differentiate between the expectation of students (passively) listening to
instructional tasks and related instructions and (actively) recalling information such as a fact,
definition, term, or simple procedure. A similar category of cognitive demand has been used
previously in the context of special education, especially for students with significant cognitive
disabilities (Karvonen, Wakeman, Flower, & Browder, 2007).
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Table 3. Instructional Practices and Definitions
Instructional Practice

Definition

Provided Direct Instructiona

Teacher presents issue, discusses or models a solution approach, and engages students with approach in
similar context.

Provided Visual Representationsa

Teacher uses visual representations to organize information, communicate attributes, and explain relationships.

Asked Questionsa

Teacher asks questions to engage students and focus
attention on important information.

Elicited Think Alouda

Teacher prompts students to think aloud about their approach to solving a problem.

Used Independent Practice

Teacher allows students to work independently to develop and refine knowledge and skills.

Provided Guided Feedbacka

Teacher provides feedback to students on work quality, missing elements, and observed strengths.

Provided Reinforcementa

Teacher provides reinforcement contingent on previously
established expectations for effort and/or work performance.

Assessed Student Knowledge

Teacher uses quizzes, tests, student products, or other forms
of assessment to determine student knowledge.

Other Instructional Practices

Any other instructional practices not captured by the aforementioned key instructional practices.

a

This instructional practice has received empirical support across multiple studies.

The second matrix lists nine instructional practices and three grouping formats. In Table 3, nine
instructional practices are marked by a table note to indicate empirical support on the basis of
research syntheses and meta-analyses (e.g., Brophy & Good, 1986; Gersten et al., 2009; Marzano, 2000; Swanson, 2000; Vaughn et al., 2000; Walberg, 1986). In addition, grouping formats
other than whole class also have received empirical support for improving learning outcomes
(see Elbaum et al., 2000). “Other instructional practices” represents a “catch-all” category to
allow teachers to report on their entire allocated time per class using the available selection of
instructional practices or “time not available for instruction.” Teachers use the latter category
to indicate any non-instructional minutes (e.g., transitions, announcements, fire drills), which
together with instructional minutes should add up to the total allocated class time (e.g., 90-minute ELA class).
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MyiLOGS OTL Indices. Based on our definition of OTL, the instructional data collected via
MyiLOGS were used to derive several OTL indices. First, the instructional time index was specified into three separate indices: (a) instructional time spent on state-specific academic standards
(Time on Standards); (b) instructional time spent on custom objectives (Time on Custom); and
(c) non-instructional time (Non-Instructional Time). These time-based indices were calculated
based on average minutes per day and as average percentages of allocated class time. The latter
convention was used to allow for comparability between classes that differed in allocated class
time. Second, the content coverage index (Content Coverage) was based on the percentage of
state-specific academic standards a teacher addressed for at least one minute or more throughout
the entire logging period. Lastly, all time-based and content-based OTL indices were calculated
on the basis of calendar days and detail days with the former representing the largest set of data
points.
Quality-related indices were based on instructional time emphases allocated to the various cognitive processes (CP), instructional practices (IP), and grouping formats (GF). Given the focus on
high-order thinking skills, evidence-based instructional practices, and grouping formats other
than whole class, summary scores were calculated for CP, IP, and GF reflective of the respective emphases. First, instructional time allocations across the various CP, IP, and GF categories
were converted into percentages. Second, a weight of 1 was applied to all lower-order thinking
skills, generic instructional practices, and whole class instruction for CP, IP, and GF percentages,
respectively. A weight of 2 was applied to all high-order thinking skills, empirically supported
practices, and individual/small group instruction for CP, IP, and GF percentages, respectively. As
such, all cognitive expectations, instructional practices, and grouping formats received credit; yet
those presumed to contribute more to enhance the quality of OTL received a greater weight. The
CP, IP, and GF scores thus ranged between 1.00 and 2.00. A CP, IP, and GF score of 1.00 indicates
an exclusive focus on lower-order thinking skills (i.e., attend, remember), generic instructional
practices (i.e., independent practice, other instructional practices), and whole class instruction,
respectively. A CP, IP, and GF score of 2.00, on the other hand, indicates an exclusive focus on
higher-order thinking skills (i.e., understand/apply, analyze/evaluate, create), evidence-based
instructional practices (i.e., direct instruction, visual representations, questions, think aloud,
guided feedback, reinforcement, assessment), and individual/small group instruction, respectively. The three quality-based OTL indices were calculated on the basis of detail days only.
Using MyiLOGS with Integrity and Reliability: Competency-Based Training. To ensure that
all users of MyiLOGS are familiar with the coding conventions and accurate use of the system
(e.g., cognitive process expectations, differentiated instruction), each teacher had to participate
in a professional development training. The first introductory element is centered around a video
supported worked example lasting about 30 minutes, which provides a step-by-step demonstration of how to complete the three essential MyiLOGS tasks (i.e., daily calendar, sampled class
details, sampled student details). The second element is a guided practice session lasting about
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2 hours. During that time, a trainer models the steps for completing each task followed by teachers practicing these steps with the support of each other and additional trainers. To establish the
definitions of the cognitive process expectations and instructional practices, teachers complete
worksheets that ask them to define each category in their own words and provide examples.
Subsequent discussion and modeling is used to resolve any questions and disagreements. The
third element features the MyiLOGS performance assessment lasting about 1 hour. To ensure
teachers have mastered the logging conventions of the technology to accurately represent their
instruction (e.g., differentiated instruction, substitute instruction, student absences), teachers
have to pass a sequence of performance tests. These tests feature written instructional scenarios
that summarize typical lessons along the calendar, class, and student level. Figure 4 displays an
example of an instructional scenario. Teachers have to correctly log the instructional scenario
via the MyiLOGS software. Once completed, a trainer reviews the accuracy of the logged
scenario. Teachers have to pass two scenarios with 100% accuracy to be able to continue in
the study. A total of five independent instructional scenarios were available to teachers in the
allotted training time.
Figure 4. Instructional Scenario Example Used in the MyiLOGS Performance Assessment

The fourth element is an independent practice session lasting about 1 hour. During that time,
teachers are allowed to use their teaching materials such as lesson plans and textbooks to retrospectively log the previous month of instruction at the calendar level.
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Classroom Observation System to Estimate Validity of MyiLOGS Teacher-Reported Data. To
estimate the extent to which teachers were using MyiLOGS reliably, each teacher participant
was observed at least once during his or her login period. In addition, a subset of three teachers
per state was randomly chosen for two additional observation sessions to determine the stability of the reliability estimates. To this end, we developed an observation form that mirrored the
two two-dimensional matrices displayed in Figure 5. Trained observers used this form to code
the dominant cognitive expectation for student learning and instructional practice observed during a 1-minute interval. A vibrating timer on a fixed interval was used to indicate the 1-minute
recording mark.
For observation purposes, all classrooms observers (a) prerecorded the skills listed on the MyiLOGS calendar for the given day; (b) started the 1-minute interval with the bell or at the lesson’s
designated start time; (c) made a tally in both matrices according to the cognitive expectation
and instructional practice that occupied the majority of the time during a 1-minute interval (by
skill and grouping format); and (d) kept a frequency count of discreet events such as brief praise
statements. At the conclusion of the observation, the observer was allowed to make time adjustments to reflect the summative duration of discreet events as well as the MyiLOGS convention
of equal emphasis. The latter convention requires teachers to divide instructional minutes equally
according to emphasis. For example, a teacher who allowed students to work independently
for 10 minutes but concurrently provided students with individual guided feedback throughout
the entire time could not log 10 minutes under each practice. Instead, the teacher must divide
the instructional minutes accordingly (i.e., 5 minutes per practice). This convention constrains
teachers to the allocated class time—the more skills or practices that are addressed, the less
instructional time can be dedicated to each one. Accordingly, observers were allowed to make
tally adjustment immediately following the observation.
For agreement purposes, cell-by-cell agreement was calculated for each matrix based on cell
estimates within a 3-minute range or less. That is, two observer estimates of direct instruction
at the whole class level of 20 minutes and 23 minutes respectively were counted as an agreement. Likewise, teacher and observer estimates of the Pythagorean Theorem at the Remember
level of 4 minutes and 0 minutes respectively were counted as a disagreement. For each matrix,
interrater agreement was calculated as the total number of agreements divided by the sum of
agreements and disagreements. In addition, a combined interrater agreement percentage was
calculated as the total number of agreements across both matrices divided by the sum of agreements and disagreements across both matrices. That latter index was used in establishing the
training criterion (> 80%) and retraining criterion (< 80%) for observers.
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Figure 5. MyiLOGS Classroom Observation Form

Instructional Feedback Reports for Teachers. Users of MyiLOGS receive instructional feedback
reports on demand, although teachers in the MAAPS project did not get reports until several
months after their data collection was completed because the reporting format needed to be developed with insightful users. Future teachers can review their MyiLOGS instructional feedback
reports after logging approximately one month of instruction. These reports include tables and
figures that detail a teacher’s instructional provisions on the basis of the various OTL indices
collected via MyiLOGS. Figure 6 shows a collection of three charts: (a) the pie chart provides
a breakdown of the various instructional practices emphasized based on a teacher’s time allocations; (b) the area chart displays a teacher’s cumulative content coverage of the state standards
across the school year; and (c) the bar chart details a teacher’s time allocations for the various
state standards by the respective domain. Over a dozen charts are available to teachers, several
of which provide information for the overall class as well as individual students. Teachers thus
have the ability to not only monitor the instructional provisions for their overall class but also
the extent to which they differentiate their instruction for specific students.
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Figure 6. Examples from the MyiLOGS Instructional Feedback Reports

Evidence to Support Reliability and Validity of MyiLOGS
We examined the usability and initial validity evidence for MyiLOGS with a three-state sample
of 38 middle school teachers and found they could use the tool with high integrity and moderately high reliability during an average of 151 school days. In addition, from a number of
sources of validity evidence from teachers’ MyiLOGS database there was empirical support for
the following findings: (a) teachers could be trained to report reliably on various OTL indices
that provide a valid account of classroom instruction as supported by third party observations;
(b) the applied online technology offered teachers a feasible and time efficient method for collecting OTL data at the class and student level on a daily basis across the school year; (c) the
resulting system shows promise for a large-scale collection of OTL data because of its technical qualities and high acceptance by users. A detailed report of the data behind this summary
of technical qualities of MyiLOGS has been written by Kurz, Elliott, and Kettler (2012) and
available at the MyiLOGS website. Future OTL research is needed to confirm these findings
due to limitations based on our relatively small and volunteer sample.
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Results of the MAAPS OTL Study
Three major categories were implicit in the data set: (a) state (i.e., Arizona, Pennsylvania, and
South Carolina); (b) subject (i.e., MA and ELA); and (c) class type (i.e., general education class
and special education class). Arizona represented a unique sample, because all class types in this
subsample were general education classrooms. As such, Arizona represents the full inclusion
model, whereas the other two states featured a mix of full-inclusion general education classrooms and special education classroom. However, given the inclusion of all target students in
the regular state assessment, the instructional provision of the general curriculum standards was
fully warranted for both class types across states. That is, all students in the respective classes
should have had the opportunity to learn the academic standards of the general curriculum
(which were subsequently assessed via the respective state test) and any other IEP mandated
objectives. At the time of the study, the state of Arizona mandated teachers cover 100% of the
general curriculum standards.
With respect to basic time and content frameworks, teachers within and between states demonstrated a great deal of variation both in terms of allocated class time and the number of academic
standards for each subject area. Across states and subject areas, the allocated class time ranged
between 25 and 150 minutes and the number of academic standards ranged between 32 and
115. Variability in time extended further including for teachers of the same subject in the same
state: (a) allocated class time in MA ranged between 46-120 minutes, 39-82 minutes, and 3070 minutes in Arizona, Pennsylvania, and South Carolina, respectively; and (b) allocated class
time in ELA ranged between 57-150 minutes, 39-82 minutes, and 25-70 minutes in Arizona,
Pennsylvania, and South Carolina, respectively. Within these basic frameworks of allocated
class time and number of content standards, teachers further varied in the extent to which they
dedicated instructional time to the content standards and different custom skills, as well as the
extent to which allocated time was non-instructional (e.g., transitions, announcements). Irrespective of the large standard deviations, the average percentage-based indices across states
were similar for MA and ELA with 69% and 66% for Time on Standards, 27% and 28% for
Time on Custom, 4% and 5% for Non-Instructional Time, as well as 66% and 69% for Content
Coverage, respectively.
The extent to which the observed variation and values were a function of class type was also
examined by considering general and special education classes across states separately. The
range in allocated class time remained wide for both class types with 39-150 minutes in general
education classes (range = 111 minutes) and 25-82 minutes in special education classes (range
= 57 minutes). The variation around the percentage-based time and content indices was greater
for special education classrooms than general education classroom. On average, the percentage
of instructional time dedicated to the standards was greater in general education classrooms
(71%) than in special education classrooms (61%). On the other hand, the average percentage
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of instructional time dedicated to custom skills (e.g., IEP objectives) was greater in special
education classrooms (30%) than in general education classrooms. The average percentage of
non-instructional time was similar in both class types. Lastly, the average percentage of content
coverage was greater in general education classrooms (74%) than in special education classrooms (54%). The differences in percentage-based indices for Time on Standards and Content
Coverage further exhibited medium effect sizes.
Assuming that academic achievement is higher in general education classrooms, the findings
that general education teachers were able to dedicate more instructional time to teaching the
academic standards and cover more content standards were not surprising. However, students
in this study’s special education classrooms nonetheless participated in the same regular state
assessments as their general education peers, which should have necessitated the same academic
expectations for both subgroups irrespective of instructional setting. In fact, it seems reasonable
to suggest that students’ placement in special education due to disability-related academic difficulties should result in even greater time and content emphasis on the academic standards of
the general curriculum precisely because of their disability-related academic challenges (e.g.,
attention difficulties, memory issues, behavioral challenges). The present results for this sample,
however, do not support the notion of equal OTL for students with disabilities based on class type.
With respect to OTL indices for instructional quality, data were collected on two random days
per week. That is, teachers completed additional information on cognitive processes, instructional practices, grouping formats, class engagement, and goal attainment/effort. Specifically,
teachers logged quality-related OTL indices for an average of about 43 school days, or 24%
of the school year. Based on summary data across states, subject-specific differences in OTL
indices were noted along the Cognitive Process, Instructional Practice, and Grouping Format
scores. These summary indices indicated a greater emphasis of high-order thinking skills in ELA
than in MA, a greater emphasis of evidence-based practices in MA than in ELA, and a greater
emphasis of alternative grouping formats in MA than in ELA. None of these general trends,
however, represented statistically significant differences based on this sample.
Subsequent descriptions of total time allocations across the different cognitive process, instructional practices, and grouping formats indicated the following. Across states, the most emphasized cognitive processes were Understand/Apply. The Remember process was more prevalent
in MA than in ELA, and the Create process more prevalent in ELA than in MA. Both findings
appear reasonable given the large number of memorable MA facts and the ability for ELA
teachers to utilize the Create process during composition tasks. With respect to instructional
practices, Independent Practice represented the most commonly emphasized practice among
available choice across both subject areas. Moreover, Direct Instruction and Assessed Student
Knowledge followed Independent Practice as the second and third order of emphasis across
subject areas. Lastly, Whole Class was the most commonly emphasized grouping format across
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subject areas. Conversely, Small Group represented the least commonly emphasized grouping
format across subjects.
In the context of class type, differences in quality-related OTL scores were statistically significant
for both the Cognitive Process and the Grouping Format scores with large effect sizes. That is,
students in general education classrooms experienced a greater emphasis of high-order cognitive
processes and a greater emphasis of whole class instruction than students in special education
classrooms. An examination of the total time allocations indicated that the major difference in
cognitive processes between both class types was largely due to a greater emphasis of Attend in
special education classrooms with a large effect size and a greater emphasis of Analyze/Evaluate
in general education also with a large effect size. With respect to instructional practices, students
in general education classrooms experienced a greater emphasis on Assessed Student Knowledge
with a large effect size. In addition, it should be noted that Independent Practice remained the
most emphasized instructional practice in both classroom settings. Not surprisingly, the major
difference in grouping formats between both class types was due to a significantly greater emphasis of Individual grouping formats in special education classrooms and a significantly greater
emphasis of Whole Class grouping formats in general education classrooms.
To examine the extent to which teachers provided a differentiated opportunity structure for
students with disabilities compared to their peers in the same class, teachers were asked to
report on sample-day details at the class and student level. On average, teachers logged about
43 sample days, or 24% of the school year. A comparison of the class-based and student-based
OTL indices across subject areas and states indicated five statistically significant differences,
three of which yielded effect sizes above .20. Compared to the overall class, students with disabilities experienced less Time on Standards, more Non-Instructional Time, and less Content
Coverage than their classmates. Statistically significant difference for two OTL indices related
to instructional quality, the Cognitive Process Score and the Instructional Practice Score, were
also found. However, the effect sizes for both indices were very small. These results were based
on summary data across states, subject areas, and class types.
Looking at individual states, the results based on the Pennsylvania subsample differed from
the remaining two states. In Pennsylvania, only two indices, Time on Standards and Content
Coverage, showed statistically significant differences between the class and student level; however, the magnitude of the difference was very small. The largest differences were found in the
Arizona subsample, where six of the seven OTL indices showed statistically significant differences between the class and student level. In terms of effect size, the results indicated medium
effect sizes for Time on Standards, Non-Instructional Time, and Content Coverage. The fact
that the Arizona subsample was comprised exclusively of general education classes presents a
possible explanation for the larger effect sizes. That is, the Arizona subsample represented the
full inclusion model, where students with disabilities are included in a class of general education
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peers who are likely to perform at higher academic levels. Consequently, teachers may be able
to provide more instructional time on standards-based instruction to students who are academically ready to benefit, namely the majority of classmates without disabilities. However, it should
be noted that students with disabilities did not receive significantly different time allocations
to Time on Custom skills/activities compared to their overall class; a category reserved for any
academic objectives or activities that are not part of the general curriculum standards. In fact,
a review of the 554 custom skills/activities logged in all 46 classrooms indicated that only 1
custom skill/activity was tagged as an IEP objective related to reading fluency. Furthermore,
over 50% of custom skills logged were based on summary activities that either practiced or
reviewed standards-related instruction such as “Bell Work” or “Review,” as well as technologybased activities such as Study Island or ALEKS®.
The issue of Non-Instructional Time also warrants additional consideration. With the exception of the Pennsylvania subsample, target students (with disabilities) experienced more NonInstructional Time than their classmates. The Non-Instructional Time index is intended to reflect
any teacher-reported minutes of allocated class time that could not be used for instruction (either
on general curriculum standards or custom skills/activities). However, teachers were not asked
to identify the types of non-instructional activities such as transitions, school announcements,
and so on. The magnitude of the difference between the class and student level was the largest
in the Arizona subsample, where teachers provided data on OTL for target students (with disabilities) and the overall class (largely without disabilities). The reasons why these students with
disabilities experienced more Non-Instructional Time than their classmates, however, remain
unclear (e.g., behavioral challenges, absences, related services provisions).
A comparison of the differentiated opportunity structure by classroom type indicated that in
special education classes the differences in OTL indices between the class and student level were
statistically significant, albeit with very small effect sizes for Time on Standards and Content
Coverage. In contrast, six of the seven OTL indices in general education classrooms showed
statistically significant differences with a range of small and medium effect sizes. Specifically,
the magnitude of the difference for Time on Standards, Non-Instructional Time, and Content
Coverage yielded effect sizes above .20. A comparison of the findings by class type thus indicated
that the differences in OTL indices were largely a function of class type. The gap in OTL for
Instructional Time between the class and student level was larger in general education classes
(.24) than in special education class (.18). Moreover, the gap in OTL for Content Coverage
was comparatively small (.08) between the class and student level in special education classes
compared to general education classes (.31).
In summary, the findings support the contention that OTL is a differentiated opportunity structure,
which differs at the class and student level. However, it should be noted that in this study the
student level was comprised of students with disabilities of low academic performance. Second,
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the differences in OTL indices were largely related to class type, with general education classes
yielding the largest OTL gaps for students with disabilities. That is, students with disabilities
in this project who were taught in general education classes experienced (a) less instructional
time on state-specific standards than their classmates; (b) more non-instructional time than their
classmates; and (c) less content coverage of the states-specific standards than their classmates.
These results extend the findings of the previous research question, which already indicated unequal OTL between different class types. The findings of this question provided further evidence
of unequal OTL within class types.
Lessons Learned about OTL from MyiLOGS Research
The iterative development process of MyiLOGS throughout the MAAPS project has resulted in
an OTL measurement tool that can be applied at scale on a daily basis in a way that is technically
adequate as well as usable, feasible, and promising (Kurz, Elliott, & Kettler, 2012). By incorporating teacher feedback via pilot testing, we were able to create an efficient online teacher log
that teachers were able to complete several times a week with an average time investment of 6
minutes per week. Consequently, we were able to ascertain a comprehensive data set on daily
classroom instruction that was comprised, on average, of about 150 school days. Moreover,
a robust PD workshop allowed virtually all participants to be trained to criterion. Classroom
observations further confirmed that teachers were able to log their instruction comparable to an
independent observer logging the same lesson. The following lessons learned can be summarized:
•

OTL can be operationalized along three enacted curriculum dimensions—time, content, and
quality—to create a unified model.

•

MyiLOGS represents an example of how indices of instructional time, content, and quality can be efficiently measured in an online format that results in reliable indices and valid
inferences about teachers’ instruction.

•

MyiLOGS represents an example of how instructional feedback reports based on teachers’
OTL indices can provide meaningful information for instructional changes (as reported by
teacher surveys).

•

The data from this initial project indicated that OTL varies between the overall class and
individual students with disabilities. Moreover, students with disabilities nested in general
education classes experience less instructional time on standards, more non-instructional
time, and less content coverage.

The data from this initial project also indicated that some OTL indices are related to students’
achievement, underscoring the importance of interpreting student outcomes data in the context
of instructional data on inputs and processes.
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Developing a Proficiency Screening Measure
Possible predictors of future proficiency on large scale achievement tests include previous
performance on similar tests, performance on screening tests, and structured teacher ratings of
achievement. While the former has the advantages of being readily available in many cases and
sharing a common methodology, screening tests and teacher ratings are time efficient methods
for obtaining information where previous achievement scores are missing, or for adding information and measures to meet the “reasonably certain” and “multiple valid measures” criteria
included in the policy. Previous research indicates that both computer-based multiple-choice
tests and the Performance Screening Guides (PSGs) of the Social Skills Improvement System
(SSiS; Elliott & Gresham, 2007) can be accurate predictors of performance on future achievement proficiency tests (Kettler, 2011; Kettler, Elliott, Davies, & Griffin, 2012). The purpose
of the study was to determine which of these scores or combinations of scores worked best
for making such predictions. (The terminology used herein—specifically including the terms
predicting, prediction, and predictor—aligns with current measurement theory and does not
necessarily represent specific policies of partner states in the current project.)
Developing the Screening Tests
New screening tests were developed using systematic design based on test theory and pilot
testing. A team of researchers and content experts from the three MAAPS states developed
multiple-choice, online screening tests of reading and mathematics achievement at the eighth
grade level. These tests were developed from items selected from an original pool of over 100
in reading and 100 in mathematics, provided by Discovery Education Assessment (DEA). The
items on each test represented key subdomains in each content area. The states varied greatly in
their conceptualization of reading or language arts subdomains. All three states included items
indicative of vocabulary, comprehension, and interpretation, so these three subdomains were
used to categorize items on the MAAPS reading screening test. Subdomains in mathematics were
highly consistent, including numbers, geometry, measurement, algebra, and data analysis. Table
3 indicates the percentage of items dedicated to each subdomain on achievement proficiency,
based on each state’s eighth grade test blueprint, as well as on the MAAPS screening tests.
Two forms of the reading test and one form of the mathematics test were completed by small
samples of 8th grade students in Arizona and Pennsylvania. A reading form with 26 items had
a Cronbach’s alpha of .86 (n = 67), and another with 30 items had a Cronbach’s alpha of .90 (n
= 63). The mathematics form with 27 items had a Cronbach’s alpha of .79 (n = 44). By design,
all of these forms were longer than the final versions of the screening tests. Items were selected
for the final versions of the reading and mathematics screening tests based on difficulty, item-tototal correlation, and content coverage. The final version of the reading screening test included
22 items, with 6 on the Vocabulary subscale, 8 on the Comprehension subscale, and 8 on the
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Interpretation subscale. The final version of the mathematics screening test included 26 items,
with 10 on the Numbers subscale, which was heavily weighted because it is a prerequisite for
all of the other areas. The mathematics screening test also included 3 items on the Measurement
subscale, 4 on the Geometry subscale, 5 on the Algebra subscale, and 4 on the Data subscale.
Both tests yielded raw scores based on the total number of items correct. The tests were evaluated along with other predictive measures, including PSGs completed by teachers and achievement proficiency scores from the previous year. Data were analyzed to yield predictive validity
evidence of relations to other variables. The criterion variable was 2011 achievement proficiency
scores yielded by large scale assessments.
Table 3. Percent of Items for Each Subskill Area by States and Screening Tests
Subskill

Arizona

Pennsylvania

South Carolina

MAAPS Tests

16% - 80%

27%

Reading
Vocabulary

7% - 56%

Comprehension

9% - 58%

40% - 60%

0% - 60%

37%

Interpretation

33% - 81%

40% - 60%

24% - 96%

37%

18%

18% - 22%

17%-20%

38%

15% - 20%

13%-16%

15%

12% - 15%

17%-21%

12%

Mathematics
Numbers
Geometry
Measurement

24%

Algebra

26%

25% - 30%

27%-30%

19%

Data Analysis

18%

15% - 20%

17%-21%

15%

Use of the Screening Tests
The study involved teachers (n = 41) of 8th grade students (n = 388) from multiple districts in
Pennsylvania, Arizona, and South Carolina. State leaders recruited at least one school district
each from the top third, middle third, and bottom third in achievement proficiency test results
in their state. This sampling system resulted in a large, diverse sample featuring sub-samples
of students that were representative of the states from which they were drawn.
Teacher participants attended trainings in their states to complete the PSGs and to learn to
administer the computer-based tests. During a window from December through mid-January,
students in each of the classrooms completed the computer-based screening tests. This period
was selected to mimic the likely time at which decisions would be made regarding which students would be selected for each achievement proficiency test option. As part of large scale
achievement proficiency testing, each student also completed standardized tests in reading and
mathematics. These tests were administered in March (Pennsylvania), April (Arizona), and May
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(South Carolina). The tests were subsequently scored by each state’s vendor and the results were
obtained by the MAAPS representative in each state.
Evidence of Success in Using the Screening Tests
The best predictors of students’ 2011 Achievement Test scores across states and content areas
were always the students’ 2010 Achievement Test scores. Table 4 depicts correlations, which
could theoretically be as high as 1.00, that reflect the strength of the relationship between scores
from the various predictors and the 2011 tests. (Bivariate correlations indicate the strength of the
relationship between scores, and partial correlations are corrected for other predictors, to indicate the unique contribution of each predictor). The MAAPS tests shared bivariate correlations
in the Very Large range in three of six cases, indicating that they could be suitable substitutes
if previous year’s test scores were not available. In four of six cases, the MAAPS tests added
substantial information (partial > .20) to that which was already available from state tests, and
in three of six cases the PSGs also added substantial information.
Table 4. Correlations between Predictor Scores and 2011 Achievement Proficiency Scores
Arizona

Pennsylvania

South Carolina

Pearson

Partial

Pearson

Partial

Pearson

Partial

2010 Reading
Achievement

.82*

.47*

.78*

.64*

.72*

.56*

MAAPS Test

.76*

.39*

.52*

-.04

.55*

.29*

Reading PSG

.67*

.20*

.57*

-.06

.58*

.32*

2010 Math
Achievement

.73*

.41*

.87*

.56*

.66*

.57*

MAAPS Test

.75*

.44*

.76*

.46*

.32*

-.07

Math PSG

.55*

.21*

.79*

-.04

.36*

.17

Reading

Mathematics

Note. p < .05, one-tailed.

Lessons Learned with the Screening Test Component of the Project
The MAAPS Consortium successfully developed computer-based screening tests in reading and
mathematics that could efficiently supplement the previous year’s achievement tests. Teacher
rating measures, such as the PSGs, were also found to provide additional information to meet
the call for multiple valid measures to identify students who should be eligible for an AA-MAS.
While the relative merit of the supplementary information from these two screening methods
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remains to be determined, current findings indicate that both types of data are worth collecting
when predicting future achievement test scores or proficiency status.

State Stories & Implications for Assessment
of Students with Disabilities
MAAPS in Arizona
The state of Arizona was a unique state in this project because it was exclusively comprised
of general education classrooms that included two target students with disabilities. As such, it
provided a case example of the full inclusion model. In addition, we compared the predictive
validity of MyiLOGS and SEC using their class-based indices to predict average class achievement on the state achievement for the state of Arizona—the only state that provided class-specific
achievement data for students in participating classrooms. The SEC AI was previously identified
as an OTL proxy (e.g., Kurz et al., 2010; Porter, 2002). The AI quantifies alignment based on
overlap between an enacted curriculum matrix (established teacher self-report) and a general
curriculum matrix (established by content experts on the basis of state-specific standards) at the
intersection of topic and cognitive demand. Low alignment can thus be function of misalignment
among topics covered, cognitive demands emphasized, or both.
The results of the alignment analyses indicated that the AI averages ranged between .14 and .16
across states. The differences in AIs by class type were not statistically significant. With respect
to convergent validity, none of the correlations between MyiLOGS OTL indices and the AI were
statistically significant. Given the hypothesized relations between content and quality-related
OTL indices and the AI in the range of .10 and .30, the analyses suffered from low power and
were thus subject to Type II errors. In short, the present results could not be used to determine
convergent validity between the MyiLOGS OTL indices and the AI.
For purposes of predictive validity, Arizona Department of Education personnel provided class
averages of the 2010-2011 state test for each class logged by participating teachers. The unit of
analysis was kept at the class level due to the SEC being a class-level alignment index. Given
the small sample size (N = 16), these analyses also suffered from low power and were thus
subject to Type II errors. Despite low power, the results indicated several statistically significant
correlations with medium effect sizes above .50. For the Arizona subsample, the SEC AI was
negatively correlated with class achievement with r = -.52 (p < .05). This finding is surprising
given prior research findings, which have supported a positive relation between the AI and
student achievement (e.g., Kurz et al., 2010; Smithson & Collares, 2007). An important difference between this subsample and samples in other predictive studies such as the ones in Kurz
et al. (2010) is the sample’s sensitization to their daily instructional practices. That is, teachers
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in this study reviewed their daily instruction several times a week for up to eight months prior
to taking the SEC’s annual survey. However, the extent to which this sensitization increased or
decreased the accuracy with which teachers were completing the SEC’s annual survey is unclear.
Three class-based OTL indices showed statistically significant relations with class achievement: Time on Standards, the Cognitive Process Score, and the Grouping Format Score. First,
the average number of minutes per day dedicated to the state-specific standards had a positive
relation with class achievement with a medium effect size. Second, a greater emphasis on highorder thinking skills correlated positively with class achievement also with a medium effect size.
Third, a greater emphasis on small group and individual grouping formats correlated negatively
with class achievement with a medium negative effect size. The latter finding is also surprising
given prior research indicating a positive relation between achievement and grouping formats
other than whole class (e.g., Elbaum et al., 2000). In addition, this finding cannot be attributed
to class type—the prevalence of alternative grouping formats in special education classroom,
which may further coincide with lower academic achievement—because the Arizona subsample
was entirely comprised of general education classrooms.
In summary, the current analyses could not be used to substantiate convergent validity between
the SEC AI and the MyiLOGS OTL indices. To do so, further research properly powered to
detect the hypothesized relations is needed. With respect to the predictive validity of two classbased OTL indices—Time on Standards and the Cognitive Process Score—evidence was found
to support their relation to class achievement.
Based on the available data, we further examined the relation between student-based OTL indices and individual student achievement for the Arizona subsample (N = 32). To this end, we
applied several multiple regression models predicting current student achievement and three sets
of time, content, and quality-related OTL indices. Without controlling for prior achievement,
instructional time on custom skill/activities (Time on Custom) was the only student-based OTL
index that exhibited a positive relation with student achievement accounting for about 24% of
the variance. This finding is surprising in the context of a non-significant finding for Time on
Standards. That is, one would expect that more instructional time on the state-specific standards
would be related to higher achievement based on an assessment that covers those standards—
rather than an index related to instructional time on objectives/activities outside the standards.
However, as noted previously, many teachers logged review activities and technology-based
elements of their lesson under Time on Custom. As such, it is very likely that Time on Custom
reflected additional time on standards-based instruction rather than instructional time unrelated
to the general curriculum standards.
None of the student-based OTL indices in the various models were significant predictors
above and beyond students’ prior achievement. An exploratory analysis using three models of
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student-based OTL quality indices for the various cognitive processes, instructional practices,
and grouping formats indicated a statistically significant relation with student achievement for
two instructional practices, Elicited Think Aloud and Used Independent Practice, as well as the
Whole Class grouping format.
MAAPS in Pennsylvania
The MAAPS project brought together representatives of the Pennsylvania Department of Education, Bureau of Special Education; faculty from the Special Education Program in the School
of Education at the University of Pittsburgh; and general and special education teachers and
supervisors from numerous districts geographically spread throughout the Commonwealth.
State personnel began recruiting school district and middle school teachers as soon as the school
year was underway in the fall of 2010. To be included in the MAAPS project, each general and
special education teacher had to provide Mathematics (MA) or English/Language Arts (ELA)
instruction to at least two 8th-grade students with disabilities who had been or were likely to
be assigned by their IEP team to participate in the newly launched Pennsylvania modified accountability assessment (the AA-MAS in Pennsylvania was designated as the Pennsylvania
System of School Assessment [PSSA] -M). The PSSA-M had been introduced in PA in math
only, for grades 4-8 and 11, in time for the spring testing in 2010. The state plan called for a
build out of the AA-MAS to include reading and science as well as math for all tested grades
(except third grade) in time for the annual spring assessment for the 2010-2011 school year.
The math PSSA-M experience in the spring of 2010 had raised many questions about the
manner in which IEP teams went about assigning students to the PSSA, the PSSA-M, and the
alternate assessment, the PASA. Bureau of Special Education representatives and University
of Pittsburgh faculty were eager to determine whether an additional screening measure might
make the IEP team assignment task more objective and appropriate. Further, there remained
a good deal of controversy in the Commonwealth regarding access to the general education
standards and assessment anchors for students with disabilities, whether they were being taught
in inclusive or pull-out service delivery models. Use of MyiLOGS promised to illuminate this
issue by providing a comprehensive description of eighth-grade students’ instructional access to
the general curriculum standards and assessment anchors and the extent to which teachers were
differentiating opportunity to learn for individual students with disabilities in their classrooms.
By the beginning of October, 5 middle schools and 12 teachers (7 general education teachers
and 5 special education teachers) were committed to participate in the project. Trainings, fully
implemented by mid-October, demonstrated that all 12 teachers could be trained to use MyiLOGS to criterion during the allotted 4.5-hour training time. Teachers rated the training, the
instructional scenarios, as well as the allocated training time as helpful and sufficient for understanding how to use the MyiLOGS system. Once training was completed, the required logging
period for all teacher participants was four full months with the option to continue through the
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month of April 2011. Target students were also required to take the online screening measures,
the results of which might improve decision-making in assigning students to the general spring
assessment or the modified assessment.
Although the teachers were a homogeneous group (11 females, 1 male; all Caucasian; 10 with
Masters degrees, 2 with Bachelor) of experienced teachers (mean length of service of 10 years),
the student body was diverse. Of the 19 students on whom MyiLOGS and screening data were
collected, 10 were female, 12 were Caucasian, 14 were classified as having a learning disability,
and 9 were eligible for free or reduced lunch.
Very early in the implementation of the MAAPS project, the Commonwealth, following guidance
from the USDE, decided that despite the development and production work that had gone into
the state’s modified assessments (PSSA-Ms in reading, math, and science), spring 2012 would
be the last year in which they would be administered. “Modified” accountability assessments
were to be discontinued. As a result, attention to the screening measures aspect of MAAPS was
minimal, and the full focus of the Pennsylvania group was on the feasibility and usefulness of
the MyiLOGS tool.
The collected evidence substantiated that 8th grade general education and special education
reading and math teachers could maintain high procedural fidelity logging various opportunity
to learn indices at the class and student level across several months of a school year, and that
teachers’ log data provided a valid representation of their classroom instruction based on agreement percentages between teachers and independent observers.
Based on this sample’s general education classrooms, which represented a full inclusion model,
students with disabilities experienced less time on standards, more non-instructional time, and
less content coverage compared to their classmates. These findings do not support a commonly
held assumption in OTL research, namely that class-based OTL indices are sufficient for describing OTL of all students nested within that class. At least for students with disabilities nested in
general education classrooms, OTL appears to be a differentiated opportunity structure. Secondly, the findings raise concerns that students with disabilities may not receive equal, let alone
equitable, OTL compared to their class along several instructional dimensions. The instructional
differences do not indicate equal or equitable OTL for students with disabilities.
But the real value of MyiLOGS for PA teachers was that it served as a self-monitoring tool
for the teachers themselves. Daily or weekly recording of what was taught cross-referenced
to the PA academic standards and anchors provided a kind of progress-monitoring feedback
to the teachers on whether and how they were providing instructional opportunities that might
impact students’ performance on the annual accountability assessment. In combination with
the documentation of instructional features such as grouping, cognitive challenge, and on-task
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behavior, the teacher logs provided a heretofore unavailable record of teacher self-report data
on opportunity to learn indices at both the class and individual student levels.
As the potential value of MyiLOGS as a self-monitoring tool for teachers of students with mild/
moderate disabilities who take the regular statewide assessment or the modified grade-level assessment became apparent, the PA group decided to explore whether the tool might also have
value in helping teachers of students with the most significant cognitive disabilities monitor the
opportunities they were providing their students to learn the alternate assessment anchors and
standards that undergird the PA alternate assessment. For this project, we focused on reading
and used a set of reading skills not the grade-level alternate standards. We decided that more
discreet skills (e.g., phonological awareness, sight word instruction, and fluency) would better
allow us to describe instruction. The alternate standards were considered too broad.
We recruited 19 teachers of 7th and 8th grade students who take the Pennsylvania Alternate
System of Assessment to use MyiLOGS in conjunction with early reading CBM measures for
about 18 weeks. Each teacher administered the reading measures to at least two students, used
an online opportunity to learn (OTL) tool loaded onto an iPad to document aspects of their
reading instruction, and provided feedback on their use of the assessment data and the OTL
tool. Students completed weekly CBM reading measures (two 1-minute timed assessments of
word and passage reading).
The teachers in this build-out of the MAAPS project were responsible for implementing evidencebased reading instruction for students with significant intellectual disabilities (ID). Despite the
high priority PA places on inclusive service delivery models for all students with disabilities,
these teachers taught in traditional self-contained classrooms. This project examined the types and
frequency of reading instruction provided to this population of students through documentation
on a “cool” piece of handheld technology. The purpose of this study was to document the reading
instruction being provided to students with significant cognitive disabilities and to determine if
MyiLOGS and CBM were perceived by teachers as useful for enhancing their planning for and
implementing of reading instruction. Though the study has not been completed as of this date
(June, 2012), feedback from the teachers confirms the usefulness of the MyiLOGS tool as an
efficient and often vivid feedback mechanism with which teachers can monitor the progress of
their reading instruction and the opportunities to learn they are proving their students.
Based on the results of the MAAPS project in Pennsylvania, we learned a number of lessons
that will have implications for advancing assessment and instructional practices for students
with disabilities. The lessons are:
1. Despite detailed guidance and explicit enrollment criteria provided by the Pennsylvania
Department of Education, Bureau of Special Education, IEP teams made very idiosyncratic
decisions about who to assign to take the PSSA-M. This is a moot point, however, since
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the modified assessment is being phased out. Decisions of IEP teams regarding who should
be assigned to take the alternate assessment based on alternate achievement standards are
both more clear-cut and more consistent.
2. While the federal guidance regarding assignment of students to a modified assessment suggests the review of multiple sources of achievement data, students with disabilities who are
accessing the general education curriculum and will take the regular or modified accountability assessment perform academic skills with a high degree of consistency. Therefore,
additional test evidence, beyond last years’ performance on the statewide assessment, is
redundant.
3. MyiLOGS provides valid documentation of the instructional opportunities being provided
to students with disabilities by their general or special education teacher. It is useful in
documenting instructional opportunities for students with mild/moderate disabilities and
can also be useful for teachers of students with significant cognitive disabilities in the early
stages of reading instruction.
4. Perhaps one of the most interesting uses of MyiLOGS is the explicit and concrete feedback
the data provide to teachers about what they are doing in the course of instruction. Teachers
could use this feedback in the same way that they use progress monitoring tools for students,
to monitor their own instruction and make deliberate and planned changes in instruction on
the basis of the MyiLOGS data.
5. With shrinking school budgets, teachers are being asked to do more with less in their day-today teaching. Time unfortunately has become a commodity that today’s classroom teachers
are lacking. In addition to daily lessons, special education teachers must manage enormous
amounts of paperwork and document progress on individualized education programs (IEP)
for every student in their class. Educational tools are needed that will assist special education teachers in maximizing their limited amount of instructional time. MyiLOGS may be
one solution, and MyiLOGS on an iPad (instead of a desktop or laptop computer) make the
tool even easier to use. Not only are tablets portable and easy to manipulate, they provide
users an array of functions that can be tailored to their individual needs. The MAAPS project
underscored the need for additional research that examines how handheld technology may
assist special education teachers to be more efficient and better teachers.
MAAPS in South Carolina
The teacher composition in South Carolina for the MAAPS OTL Study was similar to Pennsylvania with a mixture of general and special education classes. As such, the data from South
Carolina resembled the data from Pennsylvania. However, the effect sizes for Instructional Time
on Standards, Non-Instructional Time, and Content Coverage were slightly larger.
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Teachers in South Carolina were particularly supportive of the usability and promise of the
tool and provided valuable feedback during the development phase of MyiLOGS through the
MAAPS Pilot Study. They further asked for additional functionalities to increase the tool’s
utility such as lesson planning tool.
Lastly, South Carolina extended the use of MyiLOGS through a supplemental study during
the no-cost extension phase into an itinerant teacher population for students of visual impairments. The application of MyiLOGS was supported by the The Vision Institute (TBI) of South
Carolina and featured a specialized intended curriculum called the Extended Core Curriculum.
The online teacher logging capability allowed the collection of data from this remotely located
and dispersed teacher population. In addition, the calendar interface was modified to feature
daily instructional details. This teacher population confirmed the system’s usability for daily
instructional logging.

Conclusions from MAAPS and Next Steps
The MAAPS Project was a successful multi-state project that advanced work with 8th grade
students with disabilities who had a history of poor performances on their statewide achievement tests. The main goal of the project was to develop a system—the Modified Alternate
Assessment Participant Screening system—that could help educators on IEP teams accurately
identify students likely to qualify for an AA-MAS. The parts of the system were (1) academic
screening tests in math and language arts aligned with state content standards, and (2) a measure
of opportunity to learn MyiLOGS. We found that both of these tools for measuring learning
opportunities and academic achievement could be used to predict end of year performance on
state tests reasonably well, but not substantially better than using only students’ previous years
performances on the state test. However, in the spirit of innovation, multiple measurement, and
convergent evidence for decision making, the MAAPS screening test and MyiLOGS proved
promising tools or methods for educators.
Findings from MyiLOGS portion of this project, in particular, have alerted many educators and
fellow researchers to seriously focus more on addressing issues of instruction and students’
opportunity to learn the content emphasized in the intended curriculum and tested on state
achievement tests. As we learned, one of the pervasive reasons that a substantial portion—well
more than 2%—of students with disabilities do not perform proficiently on state achievement
tests is likely the result of not having the opportunity to learn the content in their classrooms
during the 140+ days leading up to the test. The findings from the MAAPS project adds to our
belief that more must be done instructionally to advance the learning of the knowledge and skills
we value for all students. Students with disabilities often learn at a slower pace than their peers
without disabilities, so logically they will need more instructional time to cover the content of
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the intended curriculum. If this does not happen, their potential will remain invalidly measured
and under-represented.
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Introduction
Understanding how to best assess low performing students with disabilities continues to be a
challenge for Race-to-the-Top assessment consortia and states. This paper explores what the
Multi-State GSEG Toward a Defensible Alternate Assessment based on Modified Achievement
Standards learned about low performing students with disabilities, how they are instructed and
assessed, and the implications for designing the next generation of accessible assessments.
The Multi-State GSEG was a project that included five states with diverse perspectives on how
to address the needs of students with disabilities not achieving grade-level proficiency on their
state assessments. Each of these states wanted to make sound decisions when given the opportunity provided to all states—the option to develop an assessment for students with disabilities
that would be “less difficult” than the regular state assessment (U.S. Department of Education,
2007) and that would hold students to modified achievement standards. Alabama, Hawaii,
South Dakota, Tennessee, and Wisconsin joined the National Center on Educational Outcomes
(NCEO) at the University of Minnesota to start from their shared interest in investigating the
characteristics of the students in each of their states who might qualify to participate in an
Alternate Assessment based on Modified Achievement Standards (AA-MAS).
The investigation of the students was just the beginning of an amazing amount of work by the
five states as they moved beyond the exploration of who the students were to building a foundation dedicated to studying and improving instruction and assessment for the identified group
of students. Among the foundational work in the states were explorations and interventions
focused on instruction, accommodations, standards-based Individualized Education Programs
(IEPs), and development and implementation of an AA-MAS.
This paper is an exploration of the lessons learned across the diverse group of states in the
Multi-State GSEG project. We begin with background information about the states that came
together in this project, as well as a summary of the objectives of the project. Then we identify
the lessons learned across states in five areas: (a) characteristics of the students, (b) instructional
issues and approaches, (c) standards-based IEPs, (d) accommodations, and (e) AA-MAS design
and implementation.
Background
The five states that joined each other to form the Multi-State GSEG were diverse in their characteristics. They varied in size, and in their enrollments of students with IEPs. These states offered
a microcosm of the racial and ethnic diversity of the United States. The states also contained
major urban centers (e.g., Memphis, Nashville, Milwaukee, Honolulu) and geographically
isolated and rural areas. Table 1 presents the numbers of students overall, and the number of
students with IEPs in each state in 2007 when the consortium was formed.
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Table 1. Number of Students and Number of Students with IEPs in Multi-State GSEG
Consortium (2006-07)
Elementary

Middle School

High School

IEP

Total

IEP

Total

28,795

347,934

19,850

176,858

27,169

214,968

Hawaii

6,039

83,720

4,765

40,713

7,262

54,636

South
Dakota

7,069

54,015

3,339

27,874

3,958

38,021

Tennessee

42,267

447,476

25,358

217,512

35,036

286,397

Wisconsin

40,505

359,978

27,081

190,801

39,350

292,100

Alabama

IEP

Total

Data Sources: The total student enrollment data were retrieved from the National Center for Education Statistics,
Common Core of Data, “Public Elementary/Secondary School Universe Survey” and “Local Education Agency
Universe Survey” for 2006-2007, http://nces.ed.gov/ccd/bat/index.asp. The IEP enrollment data were retrieved
from the Office of Special Education Programs, Part B Child Count Data for the Individuals with Disabilities Education Act, Data Accountability Center, https://www.ideadata.org/PartBChildCount.asp.

Participation of students with disabilities in the five states’ regular assessments varied at the
time the Multi-State GSEG was formed, as did the performance of students with disabilities
who were assessed (see Thurlow, Altman, & Vang, 2009). For example, one state had 87% of its
students with disabilities participating in the general state reading assessment, whereas another
state had 94% of its students in that assessment. The percentage of students with disabilities who
were proficient on the general state reading assessment (based on all students with disabilities)
ranged from 9% to 63%.
Multi-State GSEG Project Objectives
The Multi-State GSEG focused on four objectives, in addition to the goal of disseminating the
project’s findings:
1. Investigate the characteristics of the students who may qualify for an alternate assessment
based on modified achievement standards (AA-MAS) by using state databases to better
understand issues and options to appropriately assess all students.
2. Review the information on the characteristics of students with disabilities who may qualify
for the AA-MAS to develop an understanding of issues and assessment options.
3. Develop guidelines for IEP teams with criteria for determining which students should be
assessed using the AA-MAS and train IEP teams in how to use these guidelines.
4. Develop ways to change existing assessments or develop new assessments to better assess
targeted students.
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The states explored data and their implications for instruction, standard-based IEPs, accommodations, and assessments, and in doing so learned several lessons that are relevant to existing
assessments, regardless of the achievement standards to which students are held.

Characteristics of Low Performing Students
All of the states in the Multi-state GSEG wanted to learn more about the characteristics of low
performing students with disabilities. States analyzed data, conducted focus groups, and analyzed participation guidelines.
Data Analyses
Longitudinal analyses using three years of data were conducted for four of the states (Alabama,
Hawaii, South Dakota, Wisconsin) (Lazarus, Wu, Altman, & Thurlow, 2010). The goal of this
analysis was to learn more about the demographic characteristics of low performing students.
Low performing (LP) students were defined as students who scored at the 10th percentile or
below on the statewide assessment in any one of the three years. Persistently low performing (PLP) students were defined as students who scored at the 10th percentile or below for all
three years. The analysis examined the characteristics of students in Grade 5 and Grade 8 in
mathematics and reading.
The results of the demographic analysis for reading are reported in Figure 1. The study found
that students who were persistently low performing were more likely to be male, have minority
racial/ethnic status, qualify for free/reduced lunch, and have an IEP than the overall population
in the state. Though not included here, there were similar findings for mathematics.
An in-depth follow-up analysis (Wu, Liu, Thurlow, Lazarus, Altman, & Christian, 2012) was
conducted to investigate whether the characteristics of the lowest performing students in special
education differed from the characteristics of the lowest performing students who are not in
special education. The performance data were disaggregated by three demographic characteristics (gender, race/ethnicity, and income status) for students taking the reading or mathematics
assessments in grades 5 and 8. The results indicated that the demographic characteristics of
students who performed at the lowest levels on the state assessment over several years were
similar regardless of whether students had an IEP. In both groups (i.e., students who received
special education services; students who did not receive special education services), the lowest
performers were more likely to be students from a racial or ethnic minority, and students who
qualified for free or reduced lunch. However, low performing students receiving special education services were more likely than their non-special education peers to score below the 10th
percentile for several years in a row and become persistently low performing.
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Figure 1. Percentage of Students with Selected Demographic Characteristics: All
Students and Persistently Low Performing (PLP) Students, Reading, Grades 5 and 8

Source: Lazarus et al. (2010)

The federal regulations indicate that students who are eligible for the AA-MAS are students
whose progress to date, in response to appropriate instruction in the grade level curriculum,
makes it unlikely they will achieve grade-level proficiency within the year covered by their
IEPs. Individual states set score cut-points for proficiency at different places and in some states
a much higher percentage of students are deemed proficient than in others. Because this is a
somewhat different group from the low performing group, additional analyses were conducted
by Liu, Wu, Lazarus, Thurlow, and Christian (2012) using the same data sets (Alabama, Hawaii,
South Dakota, and Wisconsin) that Wu et al. (2012) used to see whether the characteristics of
non-proficient students were different from the characteristics of low performing students. Similarly to Wu et al., Liu et al. (2012) found that both special education and non-special education
students who were non-proficient were more likely to be from an ethnic or racial minority, and
to qualify for free or reduced lunch than the general population in the state. These results suggest
widespread issues with low achievement in minority and low income groups, independent of
disability status, that states need to address as they make instructional and assessment decisions.
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Stakeholder Meetings
The Wisconsin Department of Public Instruction sought to learn more about the characteristics
of students who might potentially be candidates for an AA-MAS if the state offered the option.
In 2008 and 2009, the Department held three stakeholder meetings with educators, parents, and
other stakeholders to learn more about who the participants thought might be candidates for this
assessment option. Berndt et al. (2011) found that many of the participants initially had misconceptions about which students might qualify for an AA-MAS. After the participants received a
fact sheet (see Appendix A) that provided information about the 2007 federal regulations on the
AA-MAS, they realized that some students they had initially thought might be candidates for
this option (e.g., students with poor attendance records, student with social/behavioral issues,
students who had been in the district only a short time, students with test anxiety, etc.) might
not meet the eligibility requirements in the federal regulations. The participants also determined
that many of the students might not have had access to grade-level content instruction. In the
past, educators often focused on remediation when instructing students with disabilities; and
the participants felt that some educators still focused on remediation rather than providing access to grade-level curriculum.
Participation Guidelines
The 2007 federal regulations that gave states the option of offering an AA-MAS required states
to develop a set of criteria for determining which students are eligible to participate in this
assessment option. According to Lazarus, Hodgson, Price, and Thurlow (2011) 17 states had
participation guidelines for an AA-MAS in 2010. As shown in Figure 2, the guidelines of all
states required that the student have a current IEP and that the student was not progressing at
the rate expected for grade-level proficiency within the school year covered by the IEP. The
participation guidelines of more than two-thirds of states included the following criteria: learning grade-level content, previous performance on multiple measures, and IEP includes goals
based on grade-level content standards.
The National Center on Educational Outcomes annually tracked states’ participation guidelines
between 2007 and 2010 (Lazarus, Hodgson, & Thurlow, 2010; Lazarus et al, 2011; Lazarus,
Rogers, Cormier, & Thurlow, 2008; Lazarus, Thurlow, Christensen, & Cormier, 2007). In the
latter years, the criteria in states’guidelines more closely reflected the language in the regulations
than in the early years. For example, in 2007, 67% of the states with participation guidelines for
an AA-MAS included multiple years below grade level as a participation criterion; however,
by 2010, no states used this criterion. In 2007, only 17% of states included the criterion, not
progressing at rate expected to reach grade-level proficiency within school year covered by IEP.
This criterion uses language very similar to what is found in the federal regulations, and by
2010 all states’ participation guidelines included it (Lazarus et al., 2007; Lazarus et al., 2011).
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Figure 2. AA-MAS Participation Criteria, 2010
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Lessons Learned About the Students Who Might be Candidates for
an AA-MAS
The lowest performing students are more likely to be from a racial or ethnic minority, and to
be poorer than their peers. Both students with and without disabilities are persistently low performing. The studies conducted by the Multi-state GSEG suggested that there are widespread
issues with low achievement in minority and low income groups that states need to address.
According to Wu et al. (2012), there are three key issues state departments of education could
investigate when faced with data showing differential achievement outcomes of this magnitude
for certain subgroups of students:
1. Examine whether existing assessment items function differently for some groups of
students, including low performing students, compared to others. Test items should be
designed to allow the greatest possible number of students to demonstrate their knowledge
and skills in the grade-level content. Barriers such as biased test content or inaccessible
test item formats should be identified and attended to early.
2. Examine whether correct test participation and administration policies and procedures are
adhered to. Are all students participating in the appropriate state assessments according
to state-determined participation criteria? Do students receive the test accommodations
that they need as indicated by their IEPs, or more generally by state accommodations
policies if accommodations are offered to any student? Are accommodations administered correctly?
3. Examine whether all students have had sufficient opportunity to learn the grade-level
standards-based content that is measured on the state test. Are high academic expectations the norm for all students or only for some? For the lowest performing students on
the state assessment, how well are their curricula aligned with grade-level standards?
If students are instructed in classrooms where curricula are well-aligned with state
standards, what strategies are teachers using to get to know the skills and interests of
their low-income, non-white students so that content instruction can build on students’
strengths and develop their academic potential? A part of addressing students’ opportunity to learn would also include investigation of the progress monitoring and feedback
processes educators use to adapt daily instruction and provide targeted interventions for
specific students who have learning challenges. (pp. 34-35)

Instructional Issues and Approaches
Two states engaged in extensive work on instructional issues and approaches for students not
achieving grade-level proficiency on their state assessments. Hawaii built on earlier work it had
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done on learning progressions. Wisconsin engaged in intensive school improvement efforts following an exploration of educators’ perceptions on the opportunity to develop an assessment
for these students.
Hawaii’s Learning Progression Work
Hawaii built on its previous work to develop progress maps as a resource for teachers of struggling students (see the Tri-State EAG website at tristateeag.nceo.info). In the earlier work,
Hawaii had developed progress maps for the state’s reading and math standards. Teachers were
to use these to clarify their interpretation of the standards and to track students’ achievement
of the standards. For the Multi-State GSEG, Hawaii’s goal was to test out the progress maps
for students who were struggling, specifically including students with disabilities in this group.
Hawaii examined progress maps in terms of (a) the ways in which they were used by teachers,
(b) their impact on teaching content and using assessment information in instructional planning,
(c) their effect on teacher expectations and instructional decision making, and (d) contextual
factors that support or hinder their use. Participating teachers were provided six days of professional development activities, from orientation to tools, processes, and data collection, to
sharing of data and work samples. In her analysis of the results of this effort, Hess reported
eight major findings across four topic areas. These topics and findings, as summarized by Hess
(2012), are listed in Table 2.
Kurizaki (2011) reflected on the success of the work with progress maps in Hawaii. She noted
that it was often a challenge to implement instructional changes in schools where most students
were doing well:
The challenge was for teachers to accept instructional changes – possibly related
specifically to the needs of struggling learners – when most of the teachers were
proud of the school’s reputation for having a majority of its students scoring
above the state’s average. (p. 10)
She also noted that teachers needed substantial support. A continuing challenge she identified
was a need for more professional development about how students with disabilities and other
struggling learners might learn best. Kurizaki concluded that teachers needed not only a deep
understanding of content, but also a repertoire of instructional strategies to go to when student
work indicated a lack of progress.
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Table 2. Major Findings from Progress Maps Work in Hawaii
Topic Area

Major Finding

Instruction, Assessment, and Instructional Decisions

1.

As a result of the project activities—using Progress Maps to plan assessments and instruction and to track progress of individual students—
all teachers identified an increased use of many formative strategies and
tools.

2.

Progress Maps provided a clearer understanding of what “within grade
level progress” could look like; therefore, teachers were able to use a
variety of instructional strategies and tools to monitor that progress.

3.

When asked specifically what, if anything, teachers had changed in their
day-to-day practice for developing and using assessments with progress
maps, many teachers commented that they had a new lens for developing and using assessment evidence, especially the pre-assessments.

4.

Another observation made by most teachers was that their assessments
now had greater clarity and focus; therefore, assessment data became
more useful to them in guiding instruction. Teachers often saw flaws in
the commercially available assessments they had been using and chose
to redesign many assessments they had used in the past. There was
strong agreement that collaboratively developed common assessments
seemed to strengthen the resulting assessments and provide better
opportunities for analyzing results and sharing instructional strategies
across classrooms.

Learners and
Learning Pathways

5.

…Having progress maps gave [teachers] greater insight into what to
teach next when a student was not making progress and to see all students somewhere on the progress maps….

Facilitated Collaboration Sessions

6.

The use of student work analysis (SWA) protocols, combined with Progress Maps, was a major game changer for making instructional decisions. While teachers told us that in the past they had looked at evidence
in student work to give a grade, they had not considered using SWA to
target instruction for groups of students, nor were they always sure of
what to teach next when students struggled.

7.

Participants noted time and again the benefits of collaborative planning
to both design assessment tasks and analyze student work together.
Many teachers expressed that after the initial collaborative facilitation
session to teach them how to use the process of SWA with colleagues,
they would have preferred to simply have quality time with colleagues in
a less structured format so they could self-direct the SWA activities.

8.

During the school year, many schools, as well as individual teachers,
initiated practices related to the use of Progress Maps that were not
required, but supported the implementation of Progress Maps more fully
and became embedded in day-to-day practice. We believe that many
of the teacher-initiated practices have continued beyond the life of the
project.

Unanticipated
Activities

Source: Hess, (2012). Reprinted with permission from the National Center on Educational Outcomes.
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Wisconsin’s School Improvement Efforts
Wisconsin started its efforts by exploring educators’ perceptions on the opportunity for a new
assessment for students with disabilities not reaching proficiency. Four questions were explored
through a focus group methodology (Berndt & Ebben, 2008):
1. Who are the students with disabilities likely to be identified to take an alternate assessment
based on modified academic achievement standards?
2. What kind of evidence should be used to identify these students?
3. What would be the teacher’s role in identifying these students?
4. What must the IEP of these students address?
As previously noted, these questions and the focus group process revealed that educators had
many misperceptions, including the belief that all students, regardless of whether they had a
disability, would be eligible for the new assessment. It also became evident that many teachers
were approaching the instruction of struggling learners by focusing on their developmental and
current academic level rather than by focusing on access to the grade-level curriculum. Another
discovery from the focus group work was that there was a need to clearly identify accommodations that provide access to grade-level content as a way to address disability-related needs.
Overall, the focus group work suggested a need to improve daily instruction for all students
in the grade-level content classroom (see Berndt et al., 2011). Based on this work, Wisconsin
identified areas of need for further professional development and training for both special education and general education teachers:
•

Access to the general education curriculum for students with disabilities

•

Grade-level instruction for students with disabilities

•

The use of accommodations in instruction and assessment

•

Collecting and using data on the academic progress of students with disabilities

To help address the identified needs, Wisconsin developed a set of tools that can be used to improve access of all students, including low-performing students with disabilities, to grade-level
content. The Focused Approach Planning Guide (Beloin & Berndt, 2012) can be used by schools
and districts with teams of educators in a workshop setting. There are six tools in the Planning
Guide: Tool 1—Share and Compare; Tool 2—Assess; Tool 3—Analyze; Tool 4—Review and
Refine; Tool 5—Plan a Next Step; Tool 6—Network. These tools have been piloted, and other
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educators and planning teams will be able to use them when planning for ways to provide better access to academic content.
Lessons Learned about Instructional Issues and Approaches
The efforts of Hawaii and Wisconsin, combined with the observations of other states in the
Multi-State GSEG, resulted in several lessons learned. Perhaps primary among the lessons was
the importance of keeping teachers of students who receive special education services in the
same loop as general classroom teachers. This applies to professional development opportunities; when standards and instructional approaches to them are discussed, all teachers, including
special education teachers, should be in the room. All teachers, including those of students with
disabilities, should receive professional development on data collection approaches, accommodations, access to the curriculum, and grade-level instruction.
In addition, the work of the states in the Multi-State GSEG highlighted the importance of
collaboration among all teachers. This enables them to build on each other’s knowledge and
experiences, as well as to create and maintain a supportive environment.
Particularly important was the lesson learned about ways to provide access to the curriculum.
The notion of differentiating between students who have not had the opportunity to learn the
grade-level curriculum and those who have had the opportunity to learn the material but have
not made sufficient progress was stressed. It was observed that there probably are many more
students who had not had the opportunity to learn than there were students who had the opportunity but just had not made progress. Different strategies are needed for the two groups of
students. Along the same line, states seemed to learn that teaching students at what is perceived
to be their developmental level is unlikely to be successful for either group of students.

Standards-based IEPs Training
The Multi-State GSEG states considered standards-based IEPs to be an important aspect of
working with students with disabilities who were not reaching proficiency on the state assessment. In addition to conversations with Alabama personnel who had developed materials on
standards-based IEPs (Holbrook, 2007), one state decided to work intensively on developing
an online system to support teachers in developing meaningful standards-based IEPs.
In the fall of 2010, 49 educators from 11 school districts in South Dakota participated in a oneday training session on the IEP Quality Tutorial (IEPQ) developed to align with South Dakota’s
content standards. IEPQ is a Web-based decision-making support system with tools and content
based on research of best practices for providing meaningful access to the general curriculum
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(Shriner, Carty, Rose, Shogren, Kim, & Trach, in press). The tutorial focuses on improving the
quality of the IEP document and emphasizes that although IEPs must address the academic
learning standards of a student’s enrolled grade level, using the standards themselves as annual
goal statements is not an appropriate strategy. In other words, the tutorial assists educators in
identifying annual measurable goals and short-term objectives aligned to grade-level content
standards.
An IEPQ was developed for the South Dakota standards. The IEPQ-SD tool included several
components: (a) Help Topics for select sections of the South Dakota IEP, such as present levels
of performance, and goals and objectives; (b) Toolbox Resources that included downloadable
reference charts and planning sheets for educators, students, and parents to use in IEP development; (c) Goal Assistants (Academic, Functional, and Transition) that help IEP teams with
decisions about how to best prioritize state learning and social/emotional standards for an
individual student based on his or her needs and that supported the writing process for annual
measurable goals and short-term objectives; (d) Case Student Scenarios for four fictionalized
students with diverse learning and behavioral needs, and illustrations for all components of a
high quality IEP for each student; and (e) Resource Library with evidence based, best practice
references to books, journals, and websites that could assist teams during IEP development.
The IEPQ-SD tutorial was designed to encourage the use of data to guide the instructional focus documented on the IEP rather than the instructional approaches that will be used. It assists
with yearly planning, not the routine teaching plan. IEPQ-SD incorporated decision-making
supports for prioritizing the general curriculum, so that educators can target areas for annual
goals; this approach is consistent with the fact that not all content standards are equally important
(Ainsworth, 2003). The IEPQ-SD assists educators to recognize that a student’s needs can cut
across standards, both within a content area and across content areas, thus supporting decisions
about where to invest instructional time. IEPQ-SD provides guidance to ensure that a data-based
foundation exists for all decisions. Each section of the IEP is supported with decision-making
guides on what information and factors to include or exclude, and the degree to which the information should influence subsequent decisions.
The pilot study of the IEPQ-SD was conducted during the 2010-11 school year. After the oneday training, the educators were provided access to the IEPQ-SD to use in their development of
IEPs. The pilot study was designed to evaluate the extent to which teachers used the IEPQ-SD
and their reactions to it. Interviews were conducted with five individuals who had participated
in the training (see Lazarus, Thurlow, Altman, & Rieke, 2012). Themes were identified in three
areas: (a) using IEPQ-SD, (b) changes in student experiences, and (c) recommendations for future
training, follow-up training, and scale-up. Participants indicated that they valued the importance
of developing IEPs based on grade-level standards, and indicated also that the IEPQ-SD helped
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them use more precise language in their IEPs as well as to prioritize goals. Educators who incorporated IEPQ-SD into daily uses found that it became part of teaching for them.
Educators in the pilot study indicated that it was important to obtain buy-in from special education directors and other administrators in their districts. This buy-in was critical to promoting
the frequent use of IEPQ-SD. Without the buy-in of administrators, the importance of getting
staff up to speed on standards-based IEPs was lost. It was suggested that the state may need to
consider providing training specifically aimed at administrators to help them better understand
the potential of standards-based IEPs.
Lessons Learned about Standards-based IEPs
The work on standards-based IEPs demonstrated the importance of providing educators with
concrete information that can assist them in focusing their IEPs in ways that will be beneficial
to the instruction of students with disabilities who are not reaching proficiency. This focusing
included, but was not limited to, writing measurable goals and aligning IEPs with state standards.
The South Dakota experience with the IEPQ-SD also revealed the importance of having time
to learn the full potential of the tool. Several observations by teachers who received training on
IEPQ-SD suggested avenues needing further research, including the involvement of students in
setting their own educational goals as a way to increase student motivation to achieve the goals,
and the importance of training administrators as well as educators on the tool.

Accommodations and Accommodations Decision Making
Three states conducted analyses of the role of accommodations in enabling low performing students to better access instruction and assessments. Alabama and Tennessee conducted surveys of
special education teachers to learn more about how special education teachers make accommodations decisions. South Dakota examined how the read aloud accommodation is used on math
assessments. And, a literature review also was conducted for Alabama to see what the literature
said about the characteristics of high-quality online accommodations professional development.
Alabama Survey of Special Education Teachers
Alabama wanted to learn more about how teachers made and implemented accommodations
decisions because teachers’ knowledge, beliefs, and decisions can set the tone for how students
use accommodations to access the curriculum in school and the content of a test. A survey was
conducted of Alabama special education teachers in 2009 to learn more about;
1. Which factors influence IEP team decisions about how accommodations are used for instruction and assessment?
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2. Are there differences in the factors and considerations identified by respondents for selecting instructional and assessment accommodations?
3. What are the most frequently used accommodations for instruction and assessment?
More than 2,300 special education teachers in Alabama completed the survey. As reported in
Altman, Cormier et al. (2010), the results indicated that the most frequently provided assessment accommodations were small group/individual administration, administration by student’s
special education teacher, extended time, and administration in the special education classroom.
Special education teachers were asked how IEP teams at their schools determined a student’s
needs for instructional accommodations. Each teacher was asked to select the three most important factors. As shown in Figure 3, the student’s present level of functioning was selected by 57%
of the respondents. Nearly half checked accommodations will facilitate access to curriculum.
Other frequently selected responses included: evidence of successful prior use of accommodations, difficulty of content standards being taught, and student’s learning style.
Survey respondents also were asked to select three factors that influenced IEP team decisions
about accommodations used on statewide assessments. As shown in Figure 4, accommodations
for instruction and classroom tests was selected by 62% of the special education teachers. Also,
more than one in three respondents selected the following factors: accommodations proven successful in class, student’s present level of functioning, and state policies and guidelines. Only
35% of the teachers considered state policies and guidelines to be an important factor, and only
3% considered student input to be an important factor.
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Figure 3. Factors Reported as Most Important in Making Instructional Accommodations
Decisions
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Survey respondents also were asked to select three factors that influenced IEP team decisions
about accommodations used on statewide assessments. As shown in Figure 4, accommodations
for instruction and classroom tests was selected by 62% of the special education teachers. Also,
more than one in three respondents selected the following factors: accommodations proven
successful in class, student’s present level of functioning, and state policies and guidelines. Only
35% of the teachers considered state policies and guidelines to be an important factor, and only
3% considered student input to be an important factor.
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Tennessee Survey of Special Education Teachers
Tennessee developed an AA-MAS called the Tennessee Comprehensive Assessment Program—Modified Academic Achievement Standards (TCAP-MAAS). Some of the questions in
a survey of special education teachers asked about the accommodations their students used on
the TCAP-MAAS. According to the study results, more than 95% of the teachers reported that
their students used the calculator, flexible setting, read aloud items, and read aloud instructions
accommodations at least occasionally. These results led to the following question: Is the need
for the read aloud items or calculator accommodation a key factor in TCAP-MAAS participation decisions? This question cannot be answered with the data collected from the survey and
future research is needed to investigate the reasons for the high occurrence of certain accomNCEO
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modations among students who participated in the TCAP-MAAS (Altman, Cormier, Lazarus,
& Thurlow, 2012).
South Dakota Studies on the Read Aloud Accommodation in Math
The read aloud accommodation is the most frequently used accommodation on the regular
math test in South Dakota (Dakota STEP Math). There was anecdotal evidence that IEP teams
struggled to make and implement appropriate decisions for this accommodation, and South
Dakota wanted to learn more about how students use the read aloud accommodation in math.
Cognitive labs, also known as think alouds, were conducted to learn more about how students
used the read aloud accommodation in math.
Cognitive labs are a procedure where a participant is asked to complete a task and to verbalize the cognitive processes that he or she engages in while completing the task. In this study
24 eighth grade students who had the read aloud accommodation on their IEP were asked to
verbalize their cognitive processes as they completed a math assessment with and without the
read aloud accommodation. Each student received 10 items—five the student read by himself
or herself; the other five were read aloud to the student. Preliminary study results suggested
that overall there were no statistically significant differences between items read aloud versus
items not read aloud—though a few students did much better when it was read aloud (and a
few other students did less well when the items were read aloud.) A post-assessment survey
was also given to learn more about whether the students liked the read aloud accommodation
and thought that it was helpful. There was inconsistency across individual student responses
to these post-survey questions. For example, in response to one question a student might say
he or she disliked the read aloud accommodation; but, in response to a later question the same
student might indicate that he or she thought that the read aloud accommodation helped. This
suggests that students may consider the read aloud accommodation helpful—whether or not it
actually was, and whether or not they liked it (Lazarus, Thurlow, Rieke, Halpin, & Dillon, 2012).
There is also concern that accommodations decisions may fall apart on test day due to logistical issues or human factors. One group that might know the most about what actually happens
when the read aloud accommodation is administered on test day is the population of people in
the room on test day. A study was conducted to learn more about test administrators’ perceptions of the read aloud accommodation in math (Hodgson, Lazarus, Price, Altman, & Thurlow,
2012). Three focus groups were held. Based on the discussion of the focus group participants,
it appeared that the IEP teams across the state had inconsistent understandings about when the
accommodation should be selected. For example, some test administrators believed that students
prone to fatigue or frustration might benefit from having the read aloud accommodation. The
test administrators believed that the read aloud accommodation for a math test could improve
some students’ ability to attend, focus, and maintain an appropriate pace during testing. They
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also noted that the administration of the read aloud accommodation resulted in less disruptive
behavior for some students.
Some focus group participants seemed to have limited awareness of the read aloud guidelines
in the test coordinators’ handbook and related training materials. Others were familiar with
the guidelines, but thought that some of the pronunciation rules for mathematical expressions
differed from current pronunciation practices used during instruction. Overall, educators’ responses showed inconsistencies in how common mathematical expressions were pronounced.
Consistent pronunciation is needed to ensure that the test produces valid inferences of what
students know and can do.
Literature Review on the Characteristics of High Quality Online Professional
Development on Accommodations
Based on what Alabama learned in the survey of special education teachers, the state was interested in possibly developing online training for professional development, but wanted to first
see what the literature had to say about how teachers make and implement accommodations
decisions, and how to best provide online accommodations training. A review of the literature
by Hodgson, Lazarus, and Thurlow (2011) indicated that many teachers have gaps in their
knowledge about how to appropriately make decisions about the use of accommodations for
instruction and assessment. Both general and special education teachers often receive a hodgepodge of information—or no information—about the use of accommodations from a variety
of sources. It often seemed almost arbitrary whether any given teacher knew how to use accommodations to improve instructional and assessment practices. Teachers face many competing
demands on their time and there is limited time available for professional development. The
literature indicated that teachers often prefer online professional development because it offers
convenience and flexibility of schedule.
According to Hodgson et al. (2011), it is helpful to examine research-based models of professional development when developing online accommodations training:
In an online environment, professional development can be accessed in new and
different ways. Case-based instruction, for example, may incorporate multimedia
formats including text, audio, and visual. Participants may also access projectbased learning and Communities of Practice (CoPs) in new ways. For example,
teachers participating in project-based training may record their experiences
online. And, teachers can share these experiences in synchronous or asynchronous environments.
Although online learning should reflect the characteristics of high-quality teacher
professional development, they are not one size fits all. Some users may prefer
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online environments with multimedia cases and others may prefer opportunities
for online discussion or journaling. User preferences should be weighed in the
development of online training. (p. 13)
Based on the literature, NCEO and the state of Alabama developed online training on accommodations that used a five-step process and included case studies.
Lessons Learned About Accommodations and Accommodations Decision Making
Many low performing students need accommodations to meaningfully access instruction and
accommodations, yet many teachers do not know how to confidently make and implement accommodations decisions. Local Education Agency (LEA) personnel need training on accommodations so teachers and IEP teams will have a better understanding of the process. Many
districts and schools do not have a plan of action for accommodations decision making and use.
As a result, special and general education teachers may have very different understandings of
the role of accommodations, which can lead to poor decisions. Even among special education
teachers, those who teach in different classroom settings—that is, general education classroom,
resource room, self-contained classroom—may have different perceptions of the role of accommodations.
There is a particular need for improved practices and guidelines for some accommodations.
One of those accommodations is the read aloud accommodation in math. States need to develop clear policies on when it should be selected and how it should be implemented. Required
pronunciation practices for mathematical expressions and terminology on assessments need to
align with practices used during instruction. One way to promote speech quality is to provide
test administrators access to test materials, including test booklets, prior to administering the
read aloud accommodation. This practice is rarely allowed because test security policies generally prevent test administrators from reviewing materials prior to testing. States and consortia
should consider how to balance test security with good accommodations practices to minimize
the likelihood of cheating or ethical issues while allowing test administrators needed access to
the assessment to enable appropriate provision of accommodations.

Characteristics of AA-MAS Assessments
NCEO has been tracking the characteristics of states’ AA-MAS since 2007. Price, Hodgson,
Lazarus, and Thurlow (2011) found that during the 2010-11 academic school year, 17 states had
developed, or were developing, what they considered to be an AA-MAS. All states’ AA-MAS
contained multiple-choice items, and a few had constructed response items or performance task
items. States typically made changes to their regular test to make the AA-MAS a less difficult
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test. As shown in Figure 5, states’ design changes for the AA-MAS varied across study years
and across states. In 2010-11, simplified language (n = 16) was the most common design change.
Distractor removed, fewer items, key text underlined/bolded/bulleted, and shorter passages were
also popular test design changes (n = 14). The study also looked at whether the states made
different design changes in 2010-11 than they had made the previous year. The largest increase
was observed for states using simplified language, increasing to 16 out of 17 states (94%) in
2010-11 from 7 out of 12 states (58%) in 2009-2010. Another large increase was additional
white space, which increased to 10 out of 17 states (59%) in 2010-2011 from 3 out of 12 states
(25%) in 2009-2010. Small decreases from 2009-2010 to 2010-2011 were found in percentages
of states using different typeface and calculator design changes.
Lessons Learned About AA-MAS Design Changes
Test design changes that states made for the AA-MAS provide additional information about how
states are meeting the assessment needs of low performing students with disabilities. States incorporated innovative test design changes—for example, embedded formulas, graphics, simplified
language—into their AA-MAS as a way to increase test accessibility for the target population
of students. Some states approached design changes for their AA-MAS from a universal design
perspective; states and consortia developing the next generation of assessments should explore
the changes that states made for the AA-MAS since many may really be universal design features that could be used to make the regular test more accessible.
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Figure 5. States’ Assessment Design Changes for the AA-MAS, 2009-10 and 2010-11
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Discussion and Conclusion
The opportunity for states to develop an AA-MAS provided the field with the motivation to
learn more about the characteristics of low performing students with disabilities and how they
can best demonstrate their knowledge and skills on accountability assessments. The findings of
the studies conducted by the Multi-state GSEG have several implications for the consortia and
states as the nation moves toward the next generation of assessments:
•

Regularly analyze data to learn more about the characteristics of low performing students. The assessments developed by the consortia need to be accessible to a wide range of
students, including students who currently participate in an AA-MAS. Even if the AA-MAS
is phased out in states that currently offer this option, there will still be low performing students. The consortia and states need to understand the characteristics of this population so
that instructional and assessment issues can be addressed. For example, if the data indicate
that the students are more likely to be from a historically underserved subgroup than the
overall population, it would be important to explore why this is occurring. It is vital that the
states and the consortia regularly analyze data to learn more about the characteristics of this
population of students, and whether it is changing over time.

•

Consider ways to help educators learn how to write measureable goals and align IEPs
with state standards. The 2007 regulations required that students who participated in an
AA-MAS must have a standards-based IEP, but this is best practice for all students with
IEPs. Standards-based IEPs can help teachers better instruct and assess all students with
disabilities who were not reaching proficiency on the state assessment. Educators need concrete information that can assist them in focusing their IEPs in ways that will be beneficial
to the instruction of students with disabilities who are not reaching proficiency. It may also
be helpful to find ways to involve students in setting their own educational goals as a way
to increase student motivation to achieve the goals. Standards-based IEPs with measureable
goals aligned to college and career ready standards can provide students with better access
to academic content, stimulate conversation between special educators and general educators, and help support school improvement efforts by using the same curricular language.

•

Clear participation and accommodations policies and guidelines need to be developed
for the next generation of assessments. As states transition away from the AA-MAS, new
participation guidelines will need to be developed that include appropriate criteria to move
students currently participating in an AA-MAS into the regular assessment. It is unlikely that
there are students in the AA-MAS who should participate in the alternate assessment based
on alternate achievement standards (AA-AAS) because it is extremely rare for students in
the 2% group to have significant cognitive disabilities. Thus, participation criteria should
be clear about the characteristics of students who participate in the AA-AAS.
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The consortia and states also need to develop clear policies and related documents (including training materials), so that teachers and other IEP team members can confidently select,
implement, and evaluate accommodations. There is a particular need for improved practices
and guidelines for some accommodations (for example, the read aloud accommodation in
math) that are commonly used by some low performing students.
•

Consider how to balance test security and accommodations needs. The consortia should
also consider how to balance test security with good accommodations practices to minimize
the likelihood of cheating or ethnical issues while allowing test administrators needed access
to the assessment to enable appropriate provision of accommodations.

•

Use the principles of universal design when developing the next generation of assessments. Test design changes that were made for the AA-MAS provide information about how
assessments might be made more accessible to meet the needs of low performing students
with disabilities. Some of these changes incorporated elements of universal design that could
be used to make the regular assessment more accessible.

•

Professional development and training needs to be provided that will enable both
current teachers and preservice teachers to confidently teach the content that will be
assessed by the assessments developed by the consortia. Teachers of students who receive
special education services need to be in the same loop as general classroom teachers. Both
special and general education teachers need to be provided with professional development
opportunities to learn about standards and a variety of instructional approaches. All teachers
should receive professional development on data collection approaches, accommodations,
access to the curriculum, and grade-level instruction.
Progress maps aligned to standards can articulate how students typically learn as they move
toward mastery. Teachers need training to learn how to use them effectively. Special education
and general education teachers need to learn how to collaborate. This enables them to build
on each other’s knowledge and experiences, as well as to create and maintain a supportive
environment. There is also a need for teacher preparation programs to provide training on
these topics for preservice special education and general education teachers.

Understanding how to best instruct and assess low performing students with disabilities remains
a challenge. The studies conducted by the Multi-state GSEG provide useful information that
can help the consortia and states make sound decisions as we move toward the next generation
of assessments.
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Fact Sheet
Identifying Students with Disabilities who are Eligible to Take an Alternate Assessment
Based on Modified Academic Achievement Standards1
States have the option of providing an alternate assessment based on modified academic achievement
standards for students with disabilities. States considering this option need to think about who the
students are who might take an alternate assessment based on modified academic achievement
standards, how these students access grade-level content, and how they show what they know. There
must be high expectations for all students, including students assessed based on modified academic
achievement standards. All students, including students who are potential candidates to take this
assessment, must have access to and instruction in the general curriculum that is aligned to grade-level
content standards. As States work to develop participation criteria for this assessment, they need to
consider instructional issues, assessment options and choices, and the implications for student learning.
The following questions and answers will help States refine their understanding of the requirements for
modified academic achievement standards.
1. Who are the special education students likely to be identified to take an alternate assessment
based on modified academic achievement standards?
The students may have a disability in any of the 13 disability categories defined in the Individuals with
Disabilities Education Act (IDEA). The students who participate in assessments under this option are
not limited to those who are close to achieving at grade level or who are relatively far from achieving
at grade level. It is up to States to decide who the students are and the criteria that will be used to
identify them. Alternate assessments based on modified academic achievement standards may be an
appropriate option for students whose progress to date, in response to appropriate instruction in the
grade level curriculum, makes it unlikely they will achieve grade-level proficiency within the year
covered by their individualized education programs (IEP).
States that choose to provide this assessment option must develop guidelines for IEP teams (see
question 5) to use in making this determination. States will find it useful to examine data as they gather
information to assist them in developing their guidelines. States need to carefully consider how
students will be identified for this option and are encouraged to explore who the students are by
examining the data in different ways. The National Center for the Improvement of Educational
Assessment (NCIEA) conducted an analysis of State data to learn more about the performance of
students who qualify for special education services. The results for one State are shown in the figure
below. As indicated in the figure, the scores of students with disabilities are at all scale scores in the
distribution and the scores of students without disabilities are also at all scale scores in the

1

This document was supported by the National Center on Educational Outcomes (NCEO) through its cooperative
agreement with the U.S. Department of Education (Cooperative Agreement No. H326G050007). However, the opinions
expressed herein do not necessarily reflect the position of the U.S. Department of Education and no official endorsement by
the Department should be inferred. Note: There are no copyright restrictions on this document; however, please credit the
source and support of federal funds when copying all or part of this material.
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distribution.2 Colorado and Georgia studies found that not all students with the lowest scores on the
Statewide assessment were students with disabilities. The Colorado study also found that some
students with disabilities with low scores were not receiving needed accommodations on test day.3,4

Lowest 5% of Scores to Left of Vertical Line

Source: Adapted from Marion, S., Gong, B., Simpson, M.A. (2006, Feb. 6). Mining achievement data to guide policies and
practices on assessment options. Teleconference on Making Good Decisions on NCLB Flexibility Options. Minneapolis:
National Center on Educational Outcomes. Available at:
http://education.umn.edu/nceo/Teleconferences/tele11/default.html

The regulatory language (April 9, 2007) for identifying students eligible for assessments
based on modified academic achievement standards

Sec. 200.1(f)(1)(ii) Inform IEP teams that students eligible to be assessed based on alternate or modified academic
achievement standards may be from any of the disability categories listed in the IDEA;
Section 200.1(e)(2)(ii) (A) The student's progress to date in response to appropriate instruction, including special
education and related services designed to address the student's individual needs, is such that, even if significant
growth occurs, the IEP team is reasonably certain that the student will not achieve grade-level proficiency within
the year covered by the student's IEP.
Preamble. The final regulations intentionally do not prescribe which students with disabilities are eligible to be
assessed based on modified academic achievement standards; that is the determination of a student's IEP Team,
which includes the student's parents, based on criteria developed by the State as part of the State's guidelines for
IEP Teams.
2

See Marion, S., Gong, B., Simpson, M.A. (2006, Feb. 6). Mining achievement data to guide policies and practices on
assessment options. Teleconference on Making Good Decisions on NCLB Flexibility Options. Minneapolis: National Center
on Educational Outcomes. Available at: http://education.umn.edu/nceo/Teleconferences/tele11/default.html.
3
See HB 05-1246 Study Committee (2005, December 31). Assessing “Students in the Gap” in Colorado. It is available on
the National Center on Educational Outcomes website at:
http://education.umn.edu/nceo/Teleconferences/tele11/ColoradoStudy.pdf.
4
See the presentation entitled “Investigating the Academic Achievement of Persistently Low Performing Students” in the
session on Assessing (and Teaching) Students at Risk for Failure: A Partnership for Success at the Council of Chief State
School Officers Large Scale Assessment Conference, Nashville TN, June 17-20, 2007. Available at:
http://www.ccsso.org/content/PDFs/12%2DMelissa%20Fincher%20Paul%20Ban%20Pam%20Rogers%20Rachel%20Quen
emoen.pdf.
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2. What kind of evidence must be used to identify students eligible to take an alternate
assessment based on modified academic achievement standards?
Objective and valid data must be used to identify students eligible to take an alternate assessment
based on modified academic achievement standards. The determination of the student’s progress must
be based on multiple measures that are valid for the subjects assessed. These measures must be given
over a period of time. Multiple measures used for identification may include, but are not limited to,
assessment data used in establishing eligibility for services under IDEA, progress monitoring data
(growth trajectories), State assessments, district-wide assessments, and curriculum-based measures. In
addition to the measures listed above, other assessments that can validly document academic
achievement also can be used as data for student identification purposes.
According to the non-regulatory guidance from the Office of Elementary and Secondary Education
(OESE), “There is no set length of time during which the data must be gathered, but there must be
enough time to document the progress (or lack of progress) in response to appropriate instruction. A
student’s performance on one State Title I assessment, for example, would not be sufficient
documentation to show progress or lack of progress. The key is that there is sufficient data for an IEP
Team to be reasonably certain that, even if significant growth occurs, the student will not achieve
grade-level proficiency within the year covered by the student’s IEP.”5
As indicated in the report on progress monitoring in OSEP’s Toolkit on Teaching and Assessing
Students with Disabilities6 in order to meet the higher expectations of current standards-based systems,
educators need information that can be used to project how students are doing against the grade-level
standards throughout the course of the year so they can determine what needs to be done to accelerate
student progress toward the proficiency standards.7 Research suggests that curriculum-based
measurement (CBM) may provide useful information about student achievement.8 Progress
monitoring techniques can also provide that information. However, the report on progress monitoring
in the OSEP toolkit cautions:
While progress monitoring holds much promise for improved outcomes and higher
expectations, there are contextual challenges that must be addressed. The challenges
that are tied to the progress of students with disabilities that affect the implementation
of effective progress monitoring include historical limited access to challenging
curriculum, instruction, and assessment; concerns about the target of measurement, that
is, whether only basic skills or a full range of rich and challenging content should be

5

See C-4 in Office of Elementary and Secondary Education (OESE). (2007, April). Modified Academic Achievement
Standards: Non-regulatory Guidance. Washington, DC: U.S. Department of Education. Available at:
http://www.ed.gov/admins/lead/account/saa.html#regulations.
6
Refer to the OSEP Tool Kit on Teaching and Assessing Students with Disabilities for additional information
(http://www.osepideasthatwork.org/toolkit/index.asp).
7
Detailed information about progress monitoring is available in Quenemoen, R., Thurlow, M., Moen, R., Thompson, S., &
Morse, A.B. (2004). Progress Monitoring in an Inclusive Standards-based Assessment and Accountability System. This is
available at: http://www.osepideasthatwork.org/toolkit/ta_progress_mon.asp
8
See, for example, Fuchs, L.S. & Fuchs, D. (2002). Curriculum-based measurement: Describing competence, enhancing
outcomes, evaluating treatment effects, and identifying treatment nonresponders. Peabody Journal of Education. 77(2), pp.
64-84.
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measured; and limited use of data for effective provision of instructional strategies,
interventions, and supports.9
The regulatory language (April 9, 2007) for identifying students eligible for assessments
based on modified academic achievement standards

Sec. 200.1(e) (2) In the guidelines that a State establishes under paragraph (f)(1) of this section, the State must
include criteria for IEP teams to use in determining which students with disabilities are eligible to be assessed
based on modified academic achievement standards. Those criteria must include, but are not limited to, each of the
following:
(i) The student’s disability has precluded the student from achieving grade-level proficiency, as demonstrated by
such objective evidence as the student’s performance on—
(A) The State’s assessments described in § 200.2; or
(B) Other assessments that can validly document academic achievement.
(ii)(A) The student’s progress to date in response to appropriate instruction, including special education and
related services designed to address the student’s individual needs, is such that, even if significant growth occurs,
the IEP team is reasonably certain that the student will not achieve grade-level proficiency within the year covered
by the student’s IEP.
(B) The determination of the student’s progress must be based on multiple measurements, over a period of time,
that are valid for the subjects being assessed.
(iii) If the student’s IEP includes goals for a subject assessed under § 200.2, those goals must be based on the
academic content standards for the grade in which the student is enrolled, consistent with paragraph (f)(2) of this
section.
Preamble. Section 200.1(e)(2)(ii)(B) does not require States to use response to intervention procedures or
measures that must be used to determine a student's progress over time. We be believe that IEP teams should have
as much flexibility as possible to use objective data to determine whether a student is eligible for an alternate
assessment based on modified academic achievement standards.

3. What is a State’s responsibility to provide guidance to IEP teams in identifying students who
can participate in an alternate assessment based on modified academic achievement standards?
States that choose to have an alternate assessment based on modified academic achievement standards
need to develop a decision-making process and criteria that can be used by IEP teams to identify
students who would be appropriately assessed based on modified academic achievement standards.
The State must establish and monitor the implementation of clear and appropriate guidelines for IEP
teams to apply in determining which students should participate in this assessment.
An IEP team must decide which assessment option is the most appropriate for the student. States may
want to consider developing a decision tree that includes criteria for identifying students who may
qualify to participate in an alternate assessment based on modified academic achievement standards.10
States have the option of developing an alternate assessment based on modified academic achievement
standards for specific grades and specific content areas. Some of the questions States may want to
consider including in a decision tree are:
• Does the student’s IEP include goals that are aligned to grade-level content standards?
• Have multiple, valid measures given over a period of time indicated that the student is unlikely
to achieve at grade level within the year covered by the student’s IEP?
9

Quenemoen, R., Thurlow, M., Moen, R., Thompson, S., & Morse, A.B. (2004). Progress Monitoring in an Inclusive
Standards-based Assessment and Accountability System. This is available at:
http://www.osepideasthatwork.org/toolkit/ta_progress_mon.asp.
10
Several states have developed decision trees. See, for example, Kansas
(http://www.kansped.org/ksde/assmts/kamm/Eligibility.pdf) and Oklahoma
(http://title3.sde.state.ok.us/studentassessment/06-07/AltAssessFlwcht112706.pdf).
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The regulatory language (April 9, 2007) for identifying students eligible for assessments
based on modified academic achievement standards

Sec. 200.1(f) State guidelines. If a State defines alternate or modified academic achievement standards under
paragraph (d) or (e) of this section, the State must do the following-(1) For students who are assessed based on either alternate or modified academic achievement standards, the State
must-(i) Establish and monitor implementation of clear and appropriate guidelines for IEP teams to apply in
determining-(A) Students with the most significant cognitive disabilities who will be assessed based on alternate academic
achievement standards; and
(B) Students with disabilities who meet the criteria in paragraph (e)(2) of this section who will be assessed based
on modified academic achievement standards. These students may be assessed based on modified academic
achievement standards in one or more subjects for which assessments are administered under Sec. 200.2;
(ii) Inform IEP teams that students eligible to be assessed based on alternate or modified academic achievement
standards may be from any of the disability categories listed in the IDEA;
(iii) Provide to IEP teams a clear explanation of the differences between assessments based on grade-level
academic achievement standards and those based on modified or alternate academic achievement standards,
including any effects of State and local policies on the student's education resulting from taking an alternate
assessment based on alternate or modified academic achievement standards (such as whether only satisfactory
performance on a regular assessment would qualify a student for a regular high school diploma); and
(iv) Ensure that parents of students selected to be assessed based on alternate or modified academic achievement
standards under the State's guidelines in this paragraph are informed that their child's achievement will be measured
based on alternate or modified academic achievement standards.
(2) For students who are assessed based on modified academic achievement standards, the State must-(i) Inform IEP teams that a student may be assessed based on modified academic achievement standards in one or
more subjects for which assessments are administered under Sec. 200.2;
(ii) Establish and monitor implementation of clear and appropriate guidelines for IEP teams to apply in developing
and implementing IEPs for students who are assessed based on modified academic achievement standards. These
students' IEPs must-(A) Include IEP goals that are based on the academic content standards for the grade in which a student is enrolled;
and
(B) Be designed to monitor a student's progress in achieving the student's standards-based goals;
(iii) Ensure that students who are assessed based on modified academic achievement standards have access to the
curriculum, including instruction, for the grade in which the students are enrolled;
(iv) Ensure that students who take alternate assessments based on modified academic achievement standards are
not precluded from attempting to complete the requirements, as defined by the State, for a regular high school
diploma; and
(v) Ensure that each IEP team reviews annually for each subject, according to the criteria in paragraph (e)(2) of
this section, its decision to assess a student based on modified academic achievement standards to ensure that those
standards remain appropriate.
Sec. 200.1(e)(2) In the guidelines that a State establishes under paragraph (f)(1) of this section, the State must include
criteria for IEP teams to use in determining which students with disabilities are eligible to be assessed based on
modified academic achievement standards. Those
Criteria must include, but are not limited to, each of the following:
(i) The student's disability has precluded the student from achieving grade-level proficiency, as demonstrated by
such objective evidence as the student's performance on-(A) The State's assessments described in Sec. 200.2; or
(B) Other assessments that can validly document academic achievement.
(ii)(A) The student's progress to date in response to appropriate instruction, including special education and related
services designed to address the student's individual needs, is such that, even if significant growth occurs, the IEP
team is reasonably certain that the student will not achieve grade-level proficiency within the year covered by the
student's IEP.
(B) The determination of the student's progress must be based on multiple measurements, over a period of time, that
are valid for the subjects being assessed.
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4. What is the teacher’s role in identifying students eligible to take an alternate assessment based
on modified academic achievement standards?
Students need access to instruction at grade level so they can work toward grade-level achievement.
Teachers participate in IEP team decisions about the most appropriate assessment for a student. One of
the roles a teacher may play in identifying students eligible to take an alternate assessment based on
modified academic achievement standards is collecting objective and valid assessment data such as
progress monitoring data, state-assessment results, district-wide assessment results, and curriculumbased classroom measurement data and structured classroom observation data. This information can
then be used by the IEP team for decision-making purposes.
Teachers may also be involved in collecting response to intervention (RTI) data. Although not required
for identifying students to take an assessment based on modified academic achievement standards, RTI
is an approach that can be used as a screening process to identify students struggling with academic
content. Evidence-based treatment approaches can then be used to accelerate the student’s performance
and growth rate. The primary use of curriculum-based measurement (CBM) and other classroom and
formative assessments is to provide teachers with information that can inform instruction.11 Teachers
can use this information as they strategize ways to help students meaningfully access grade-level
curriculum. The use of these data to assist in the identification of students who may participate in an
assessment based on modified academic achievement standards may be a secondary use of the data.
The IEP provides the basis for student instruction by documenting goals for instruction. Teachers
should use it as the starting point as they consider the instructional strategies that are needed to
support student learning. Students respond to instruction that: 1) balances skills and conceptual
understanding, and 2) can help the student make sense of more complex knowledge.12 Teachers should
consider how to move students forward while building skills. Teachers may need training to learn how
to look at the learning progression of students within content standards.13 They may also need
professional development to learn how to use student work to determine what scaffolding is needed to
get a student up to grade-level achievement.14 Teachers often need training to assist them in moving
from skills lists that have historically been used to guide instruction for students with disabilities to a
true standards-based curriculum that recognizes student learning progressions. 15
The regulatory language (April 9, 2007) for identifying students eligible for assessments based on
modified academic achievement standards
Teachers are members of IEP teams. See Question 3 above for the language about IEP teams.
11

See Quenemoen, R., Thurlow, M., Moen, R., Thompson, S., & Morse, A.B. (2004). Progress Monitoring in an Inclusive
Standards-based Assessment and Accountability System. Available at:
http://www.osepideasthatwork.org/toolkit/ta_progress_mon.asp.
12
See, for example, Ahearn, E. (2006, May). Standards-based IEPs: Implementation in Selected States. Alexandria: Project
Forum, National Association of State Directors of Special Education (NASDE).
13
See, for example, the Resource Guides to the Massachusetts Curriculum Frameworks for Students with Disabilities. They
are available at: http://www.doe.mass.edu/mcas/alt/resources.html.
14
For additional information, see the notes from the May 17, 2007 teleconference on Standards-based IEPs and IEP Goals
Based on Grade-Level Standards at: http://www.education.umn.edu/NCEO/USED2percentTele051707.pdf.
15
See, for example, the presentation entitled “Hawaii Learning Progression” in the session on Assessing (and Teaching)
Students at Risk for Failure: A Partnership for Success at the Council of Chief State School Officers Large Scale
Assessment Conference, Nashville TN, June 17-20, 2007. Available at:
http://www.ccsso.org/content/PDFs/12%2DMelissa%20Fincher%20Paul%20Ban%20Pam%20Rogers%20Rachel%20Quen
emoen.pdf.
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5. What must the State’s guidelines address?
If a State chooses to provide an alternate assessment based on modified academic achievement
standards, the State's guidelines for IEP teams must provide IEP teams with a clear explanation of the
differences between assessments based on grade-level academic achievement standards and those
based on modified or alternate academic achievement standards. The guidelines must include any
effects of State and local policies on the student’s education resulting from taking an alternate
assessment based on modified or alternate academic achievement standards (such as if taking such an
assessment would have implications for whether a student could receive a regular high school
diploma).
State guidelines must include information that will ensure that parents of students assessed based on
modified academic achievement standards are informed that their child's achievement will be measured
against modified academic achievement standards. Parents need an understanding of academic content
standards, what assessments based on modified achievement standards are, how decisions should be
made for their child, and the link to instruction.16
The regulatory language (April 9, 2007) for identifying students eligible for assessments
based on modified academic achievement standards
Sec. 200.1(f)(2) For students who are assessed based on modified academic achievement standards, the State must-(i) Inform IEP teams that a student may be assessed based on modified academic achievement standards in one or
more subjects for which assessments are administered under Sec. 200.2;
Sec. 200.1(f)(1)(iii) Provide to IEP teams a clear explanation of the differences between assessments based on gradelevel academic achievement standards and those based on modified or alternate academic achievement standards,
including any effects of State and local policies on the student's education resulting from taking an alternate
assessment based on alternate or modified academic achievement standards (such as whether only satisfactory
performance on a general assessment would qualify a student for a regular high school diploma);
Sec. 200.1(f)(1) (iv) Ensure that parents of students selected to be assessed based on alternate or modified academic
achievement standards under the State's guidelines in this paragraph are informed that their child's
Achievement will be measured based on alternate or modified academic achievement standards.
Sec. 300.160(d) Explanation to IEP Teams. A State (or in the case of a district-wide assessment, an LEA) must
provide IEP Teams with a clear explanation of the differences between assessments based on grade-level
Academic achievement standards and those based on modified or alternate academic achievement standards,
including any effects of State or local policies on the student's education resulting from taking an alternate
Assessment based on alternate or modified academic achievement standards (such as whether only satisfactory
performance on a general assessment would qualify a student for a regular high school diploma).
Sec. 300.160 (e) Inform parents. A State (or in the case of a district-wide assessment, an LEA) must ensure that
parents of students selected to be assessed based on alternate or modified academic achievement standards
are informed that their child's achievement will be measured based on alternate or modified academic achievement
standards.

16

Cortiella, C. (forthcoming). Alternate Assessments Based on Modified Academic Achievement Standards. Minneapolis:
National Center on Educational Outcomes, University of Minnesota.
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6. What is the role of the IEP team in determining a student’s eligibility for an alternate
assessment based on modified academic achievement standards?
According to the non-regulatory guidance from the Office of Elementary and Secondary Education
(OESE),
An IEP Team’s responsibility is unchanged by the regulations on modified academic
achievement standards. A student’s IEP Team continues to determine how the student will
participate in State and district-wide assessments. If a State chooses to develop modified
academic achievement standards and alternate assessments based on those standards, the IEP
Team will have an additional assessment to choose from when determining the most
appropriate assessment for the student.17
IEP teams have flexibility to decide which objective and valid data are used to identify students to
participate in this assessment.
The IEP team, after analysis of objective and valid data, must be reasonably certain that the student
will not reach grade-level proficiency during the year covered by the student’s IEP. The team should
consider the obstacles to learning progress that a student who may participate in this assessment option
may face and how to help the student overcome them. The determination of the student’s progress
must be based on multiple objective and valid measures. The measures may include other assessments
that can validly document academic achievement. For example, they may include data for eligibility
assessment, progress monitoring data, state assessment results, district-wide assessment results, and
curriculum-based and classroom measurement results.
The regulatory language (April 9, 2007) for identifying students eligible for assessments
based on modified academic achievement standards
Sec. 200.1(e)(2) In the guidelines that a State establishes under paragraph (f)(1) of this section, the State must
include criteria for IEP teams to use in determining which students with disabilities are eligible to
be assessed based on modified academic achievement standards. Those criteria must include, but are not limited
to, each of the following:
(i) The student's disability has precluded the student from achieving grade-level proficiency, as demonstrated by
such objective evidence as the student's performance on-(A) The State's assessments described in Sec. 200.2; or
(B) Other assessments that can validly document academic achievement.
Sec. 200.1(e)(2) (ii)(A) The student's progress to date in response to appropriate instruction, including special
education and related services designed to address the student's individual needs, is such that, even if significant
growth occurs, the IEP team is reasonably certain that the student will not achieve grade-level proficiency within
the year covered by the student's IEP.
(B) The determination of the student's progress must be based on multiple measurements, over a period of time,
that are valid for the subjects being assessed.

17

See F-3 in Office of Elementary and Secondary Education (OESE). (2007, April). Modified Academic Achievement
Standards: Non-regulatory Guidance. Washington, DC: U.S. Department of Education. Available at:
http://www.ed.gov/admins/lead/account/saa.html#regulations.
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7. What must the IEP of a student identified to take an alternate assessment based on modified
academic achievement standards address?
The IEP of a student assessed based on modified academic achievement standards must include goals
based on academic content standards for the grade in which the student is enrolled. The goals will
provide the foundation of the academic needs portion of the IEP. The IEP team can consider how a
student develops competence in a domain and how students can develop competence by a variety of
paths. The IEP goals must be aligned with the grade-level content standards, and the IEP team should
consider what supports are needed so that the student can learn the grade-level content.
The team also needs to consider how to monitor student learning as it progresses using a variety of
appropriate scientifically-based evidence. The team also should consider how to remediate or
accelerate progress on basic skills while designing instruction aligned to grade-level content standards.
There must be high expectations for all students, including students who will participate in an alternate
assessment based on modified academic achievement standards. Students who require
accommodations when participating in an alternate assessment based on modified academic
achievement standards must use accommodations that produce valid scores.18 State guidelines
regarding accommodations should be published and disseminated.19
An IEP team must annually review, for each subject, the decision regarding participation of a student
who participates in an alternate assessment based on modified academic achievement standards.
Progress monitoring may be a useful tool in helping IEP teams annually make appropriate assessment
decisions.
It is very important to remember that it is anticipated that students will—over time—make progress
toward achieving at grade level. Therefore, students may move from taking an assessment based on
modified academic achievement standards to taking the general assessment. One state refers to
“permeability” over time in the assessments that a student takes.
The regulatory language (April 9, 2007) for identifying students eligible for assessments
based on modified academic achievement standards
Sec. 200.1(e)(2) (iii) If the student's IEP includes goals for a subject assessed under Sec. 200.2, those goals must be
based on the academic content standards for the grade in which the student is enrolled, consistent with paragraph
(f)(2) of this section.
Sec. 200.1(f)(2)(ii)(A) Include IEP goals that are based on the academic content standards for the grade in which a
student is enrolled;
Sec. 200.1(f) (2)(B) (iii) Ensure that students who are assessed based on modified academic achievement standards
have access to the curriculum, including instruction, for the grade in which the students are enrolled;
Sec. 200.1(f) (2)(B) (iv) Ensure that students who take alternate assessments based on modified academic
achievement standards are not precluded from attempting to complete the requirements, as defined by the State, for
a regular high school diploma;

18

See Thompson, S.J., Morse, A. B., Sharpe, M. & Hall, S. (2005). Accommodations Manual: How to Select, Administer,
and Evaluate Use of Accommodations for Instruction and Assessment of Students with Disabilities. Available at:
http://www.osepideasthatwork.org/toolkit/accommodations_manual.asp
19
To learn more about current state policies, use the NCEO Data Viewer at http://data.nceo.info/.
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Sec. 200.6(a) (1) Appropriate accommodations. (i) A State's academic assessment system must provide-(A) For each student with a disability, as defined under section 602(3) of the IDEA, appropriate accommodations
that the student's IEP team determines are necessary to measure the academic achievement of the student relative to
the State's academic content and academic achievement standards for the grade in which the student is enrolled,
consistent with Sec. 200.1(b)(2), (b)(3), and (c); and
(B) For each student covered under section 504 of the Rehabilitation Act of 1973, as amended (Section 504),
appropriate accommodations that the student's placement team determines are necessary to measure the academic
achievement of the student relative
to the State's academic content and academic achievement standards for the grade in which the student is enrolled,
consistent with Sec.
200.1(b)(2), (b)(3), and (c).
(ii) A State must-(A) Develop, disseminate information on, and promote the use of appropriate accommodations to increase the
number of students with disabilities who are tested against academic achievement standards for the grade in which a
student is enrolled; and
(B) Ensure that regular and special education teachers and other appropriate staff know how to administer
assessments, including making appropriate use of accommodations, for students with disabilities and students
covered under Section 504.
Sec. 300.160(d) Explanation to IEP Teams. A State (or in the case of a district-wide assessment, an LEA) must
provide IEP Teams with a clear explanation of the differences between assessments based on grade-level academic
achievement standards and those based on modified or alternate academic achievement standards, including any
effects of State or local policies on the student's education resulting from taking an alternate assessment based on
alternate or modified academic achievement standards (such as whether only satisfactory performance on a regular
assessment would qualify a student for a regular high school diploma).
Sec. 300.160 Participation in assessments.
(a) General. A State must ensure that all children with disabilities are included in all general State and districtwide assessment programs, including assessments described under section 1111 of the ESEA, 20 U.S.C. 6311, with
appropriate accommodations and
alternate assessments, if necessary, as indicated in their respective IEPs.
(b) Accommodation guidelines. (1) A State (or, in the case of a district-wide assessment, an LEA) must develop
guidelines for the provision of appropriate accommodations.
(2) The State's (or, in the case of a district-wide assessment, the
LEA's) guidelines must-(i) Identify only those accommodations for each assessment that do not invalidate the score; and
(ii) Instruct IEP Teams to select, for each assessment, only those accommodations that do not invalidate the
score.
Sec. 200.1(f) (2)(B)(v) Ensure that each IEP team reviews annually for each subject,
according to the criteria in paragraph (e)(2) of this section, its decision to assess a student based on modified
academic achievement standards to ensure that those standards remain appropriate.
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Introduction
The primary purpose of the Consortium for Modified Alternate Assessment Development and
Implementation (CMAADI) project was to provide research and technical support in the development and implementation of alternate assessments based on modified academic achievement
standards (AA-MAS) to the Arizona (ADE) and Indiana (IDE) departments of education. This
project was in many ways a continuation of the CAAVES (Consortium for Alternate Assessment
Validity and Experimental Studies; Compton & Elliott, 2006-2009) project, where both ADE
and IDE assessment leaders interested in special education students’ test performance, worked
on ways to improve alternate assessments based on alternate academic achievement standards
(AA-AASs) and prepare for the possibility of an AA-MAS test. The results of the CAAVES
project were highly influential to the CMAADI project and have been published in refereed
journals: Elliott et al., 2010 and Kettler, Rodriguez, Bolt, Elliott, Beddow, & Kurz, 2011.
The CMAADI project started in 2007, just as federal policy for AA-MASs was formally initiated,
and it concluded in 2011. During this period, the state of Arizona decided not to move forward
with the development of an operational version of an AA-MAS primarily due to financial reasons, while the state of Indiana forged ahead and introduced an AA-MAS in 2010. Regardless
of these different decisions regarding an AA-MAS, both state partners were supportive of the
CMAADI project and used the resulting research to influence an array of assessment decisions
and actions that are likely to have a positive influence on the assessment of students with disabilities, as well as student without disabilities.
The students with disabilities of primary concern to this project were known to have had persistent academic difficulties that resulted in performances in the lowest proficiency level on their
state’s achievement and accountability test for two or more consecutive years. Many educators
in our partner states believed these students were learning, but not at a substantive rate and as a
result the general state assessment did not have enough items at the lowest levels of difficulty to
detect what these students actually had learned. The bases for these students’ low performances,
regardless of a specific disability, were thought to be influenced by two common problems:
poor reading fluency and limited opportunity to learn the tested content due to a relatively slow
pace of instruction and learning. Thus, as we approached the challenge of helping states create
tests that could meaningfully assess these students, we focused on ways to reduce the impact
of reading fluency problems, and related memory issues that occur with poor readers, and to
also increase students’ opportunities to learn the content measured by their state tests in reading
and mathematics.
A description of the highlights of our research with partners in Arizona and Indiana departments of education follows. Resources listed at the end of this chapter provide readers important
additional information, as does the chapter on the MAAPS project later in this same volume.
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Overall, this work advanced the understanding and measurement of accessibility of tests and
the opportunity to learn the content standards these tests are designed to measure. Key to these
advancements in item/test accessibility and opportunity to learn were the development or
continued refinement of three tools: the Test Accessibility & Modification Inventory (TAMI)
(Beddow, Elliott, & Kettler, 2008), Test Accessibility Rating Matrix (Beddow, Elliott, & Kettler,
2008), and Instructional Opportunity Learning Guidance System (MyiLOGS; Kurz, Elliott, &
Shrago, 2009). These tools helped all parties in the technical assistance enterprise communicate
about important assessment and instructional concepts that are central to the development of a
test-based accountability system that places a high value on valid test score inferences. Now on
to the research and the lessons we have learned that might be useful to others who are motivated
to enhanced assessments for all students, and in particular students with disabilities who receive
most of their instruction in general education classrooms across the country.

Designing Highly Accessible Test Items
Among the challenges facing the project team in developing an assessment for students with
special needs was the need to integrate universal design elements into the test and test items
while ensuring the new test was still technically sound. A critical objective was to ensure test
results yielded scores from which subsequent inferences retained similar validity to the general
assessment. The CMAADI project team approached this challenge by using existing test items
as source material for the design of the AA-MAS test items, modifying the existing items with
a focus on increasing their accessibility for the target population of an AA-MAS. The resulting
parallel test forms permitted comparison across experimental conditions. The process provided
a focus for item writers while facilitating the alignment of new items with their intended content
standards.
To examine the difference in the extent of accessibility between the two assessments, the team
required an empirical means of evaluating the degree to which each of the two tests were free
from barriers that would decrease a test-taker’s ability to demonstrate competence in the manner for which the tests were designed. In terms of the development of AA-MASs for the subset
of students identified with disabilities, the test items needed to be modified using a method that
precluded, to the degree possible, the need for individualized accommodations. To address this
need, the team embarked on the creation of a tool called the Accessibility Rating Matrix (Beddow, Elliott, & Kettler, 2009).
Winter, Kopriva, Chen, and Emick (2006) defined access as “…the interaction between construct irrelevant item features and person characteristics that either permits or inhibits student
response to the target measurement content of the item” (p. 276). In one instance, a test may
be maximally accessible to the majority of test-takers, but be inaccessible to the balance of
NCEO
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test-takers who share a common functional impairment, such as blindness. Another test may
be maximally accessible to most test-takers, but be largely inaccessible for individuals who are
unable to hold a writing instrument or use a computer keyboard. In both of these cases, test developers and users (e.g., test administrators) may increase the accessibility of the test by altering
the administration or response conditions of a test to accommodate the needs of test-takers for
whom the standard test conditions do not permit complete access. As these examples suggest,
some students will continue to need testing accommodations even when items are maximally
accessible. While developing items and tests that are perfectly accessible for all test takers is
unrealistic, the goal of universal design in assessment and item modification should be to yield
tests that are maximally accessible for nearly all test takers. That is the purpose of the Accessibility Rating Matrix (ARM; Beddow, Elliott, & Kettler, 2009), the topic of the next section.
Development of the ARM
Several areas of research influenced the development of the ARM (Beddow et al., 2009), which
was designed with the purpose of facilitating decision-making when writing or modifying items
with a focus on increasing their accessibility for more test-takers, specifically those with special
needs. Cognitive load theory (e.g., Chandler & Sweller, 1991; Sweller, 2010), item-writing
guidance (Haladyna, Downing, & Rodriguez, 2002; Rodriguez, 2005), and Universal Design
for Learning (Rose & Meyer, 2006) were among the dominant areas of prior work that were
considered.
Cognitive Load Theory. In his well known “Magical Number Seven, Plus or Minus Two” article,
Miller (1956) presented a synthesis of the research on what he termed channel capacity—that
is, the amount of information a person is able to process about a given stimulus, also known
as working memory. Across a series of studies investigating participants’ channel capacity for
several variables including auditory pitch and loudness, taste, and visual identification of size
and position, Miller reported the mean channel capacity was approximately seven categories
(i.e., number of discriminable pitches or loudnesses, concentrations of saltwater, and object
sizes or position, respectively). Across variables, the standard deviation was approximately 3
with an overall range of 3 to 15 categories. Channel capacity was slightly higher when participants were permitted to identify categories on the basis of two or more variables (e.g., saltiness
and sweetness for taste, pitch and loudness for audio stimuli, position and size for visuals, hue
and saturation for color). Miller was surprised, however, at the minimal degree to which multidimensionality appeared to augment participants’ capacity for processing information. (Note
contemporary reviews of this classic work suggest that Miller’s use of the “magic number seven,
plus or minus two” was rhetorical and the results of his work actually suggest the limit of working memory is closer to three or four units [Farrington, 2011]. Actual memory capacity appears
to depend on the information being stored and it seems memory span is not a constant. Cowan
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[2001] also provided evidence in a number of settings that the limits of cognition is closer to a
magical number of four.)
Cognitive load theory (CLT) is a logical and theoretical extension of Miller’s (1956) work.
Until CLT was applied to assessment (e.g., in the research described in the following section),
the theory was singularly used as a model for understanding the demands of learning tasks,
grounded in the assumption that the mind has a limited capacity (i.e., in working memory) for
processing information. In essence, CLT proponents posit that to properly gain knowledge from
instruction, students must: (a) attend to the presented material, (b) mentally organize the material into a coherent structure, and (c) integrate the material with existing knowledge. Thus, the
efficiency of instructional tasks depends on the extent to which the cognitive resources needed
for this process are minimized.
Accordingly, CLT disaggregates the cognitive demands of learning tasks into three load types:
intrinsic load, germane load, and extraneous load. Intrinsic load refers to the amount of mental
processing that is required for completing a task. Germane load refers to cognitive demands that
are not necessary for gaining essential knowledge but enhance learning by facilitating generalization or automation (e.g., lessons that require learners to extend learned concepts to arenas
outside the classroom or apply them to novel situations). Extraneous load refers to the demand
for cognitive resources to attend to and integrate nonessential elements that are preliminary
to actual learning, but are nonetheless required for a learning task. Proponents of CLT argue
that learning tasks should be designed with the goal of minimizing the demand for cognitive
resources that are extrinsic to the goals of instruction. The triune model of cognitive load was
encapsulated by Paas, Renkl, and Sweller (2003): “Intrinsic, extraneous, and germane cognitive
loads are additive in that, together, the total load cannot exceed the working memory resources
available if learning is to occur” (p. 2).
Intrinsic load contains all essential elements for understanding a task. The intrinsic load for
simple tasks may require a small number of elements that may be understood apart from one
another; more complex tasks may require understanding of, and interaction among, several
elements. Paas, Renkl, and Sweller (2003) provided the example of learning the assignments
of the set of 12 function keys on a typical QWERTY computer keyboard. Each element (i.e.,
an individual function key) may be understood apart from any other. By contrast, learning how
to edit a photo on a computer requires several elements (e.g., changing color tones, darkness,
contrast), all of which must be understood interactively to complete the task. The demands on
working memory imposed by the intrinsic load of high-complexity learning tasks are greater
than those imposed by simpler tasks. Decreasing the intrinsic load of a learning task results in
a simpler task.
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Based on Miller’s (1956) assertion that working memory is an inherent human limitation, assessment tasks with greater intrinsic load may not only require the test-taker to memorize the
essential elements of the task, but also to integrate them. Extraneous load, when required by an
assessment, is preliminary to (or concurrent with) attending to the test or test item, organizing
the material into an existing structure, and integrating the material with existing knowledge.
In essence, when extraneous load is included in a test item, it interferes with the test-taker’s
engagement with the item by demanding the use of working memory for elements that are not
essential for demonstrating what he or she knows.
The results of CLT experiments indicated that cognitive load appeared to be lower when essential
information disaggregated across two or more sources was integrated (e.g., textual statements
describing a diagram were embedded in the diagram itself). Based on lower test scores and
longer processing time for learners who were given the “split-source” diagrams, the authors
concluded that “presentation techniques frequently result in high levels of extraneous cognitive
load that influence the degree to which learning can be facilitated….For this reason…examples
that require learners to mentally integrate multiple sources of information are ineffective” (Chandler & Sweller, 1991, p.295). As such, the predominant implications for instructional practice
pertained to the integration of graphics and visual representations with corresponding textual
concomitants to reduce extraneous load.
Chandler and Sweller (1996) described two negative effects that may result from the improper
structuring of multimedia material (e.g., visuals and text). The first is the split attention effect,
whereby unintegrated split-source information in the presentation of material forces the learner
to integrate the information to learn. When one source of information contains all that is necessary to convey the material, the authors suggested the other source of information should
be eliminated entirely to prevent the redundancy effect, whereby learners are distracted and
bogged-down with excessive material.
To the extent the cognitive demands of an assessment are intrinsic to the target constructs, inferences made from test results are likely to represent the person’s actual competence on the constructs. Extraneous load demands by an assessment item interfere with the test-taker’s capacity
to respond (i.e., demonstrate performance on the target construct) and should be eliminated from
the assessment process. Further, germane load, while enhancing learning at the instructional
level, should be considered for elimination as well: unless an assessment task has the dual purpose of both instruction and assessment, the items on a test should demand only those cognitive
resources intrinsic to the target constructs they are intended to measure. Indeed, the addition
of germane load to an assessment task may represent an increase in the depth of knowledge of
an item if it requires additional elements or interactivity among elements. Depth of knowledge
is the cognitive complexity of an item, and is related to the number of steps necessary for its
completion. For example, an item may be designed to test recall of a particular concept, but the
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item may be written in a manner that requires the test-taker to demonstrate understanding of
the context of the question beyond simply recognizing or recalling the intended construct, thus
raising the depth of knowledge level of the item beyond its original purpose. Thus, the decision
to include or exclude germane load from assessment tasks should be made deliberately.
Clark, Nguyen and Sweller (2006) synthesized the CLT research and generated a set of 29
guidelines for maximizing efficiency in learning. The majority of the recommendations focus
on reducing redundancy, eliminating nonessential information from text and visuals, and integrating information from dual sources. There are also a number of cautionary considerations
when using audio to supplement instruction. These 29 guidelines have some significant value
for individuals writing test items that efficiently focus on a target construct with minimal or no
extraneous material.
Item-Writing Research. More than a quarter-century prior to the inception of legislation
permitting the AA-MAS for proficiency reporting for students with IEPs, Beattie, Grise, and
Algozzine (1982, 1983) conducted experimental work on several test design features, many of
which subsequently have been integrated in the majority of current large-scale assessments.
For instance, Beattie et al. used format changes including the use of unjustified text for reading
comprehension passages, placing passages in shaded boxes to set them apart from other text,
including examples at the beginning of each new item section, adding arrow and stop-sign icons
to the corners of test pages, and including response bubbles in the test booklet rather than using
a separate answer sheet. Results across two studies of students identified with a learning disability (N = 345 students in grade 3 and N = 350 students in grade 5) indicated the modifications
increased students’ scores without altering the target construct of the test.
Haladyna, Downing, and Rodriguez (2003) developed a taxonomy of guidelines for writing
multiple-choice items based on research and their professional experiences. Of particular relevance in this taxonomy are the various guidelines on writing answer choices (e.g., balancing
the key, or correct response, with the distractors, or incorrect responses). Additionally, the authors recommended avoiding of negative questions (i.e., those using “not” or “except”). Further,
based on a meta-analysis of over 80 years of research on item development, Rodriguez (2005)
concluded that three answer choices are optimal for multiple-choice items. The author indicated
that reducing items from four or five answer choices to three tends to result in nonsignificant or
positive effects on the discriminatory power of items, nonsignificant changes in item difficulty,
increased reliability of scores and, ultimately, a positive effect on the subsequent validity of
inferences from results. As applied to the development or modification of tests with a focus on
accessibility, Rodriguez’ conclusion suggests best practice is to reduce the number of response
options of multiple-choice items to three when it is feasible to do so.
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Decisions about which responses to eliminate are important ones, and must be made in a planful, consistent way. Rodriguez recommended eliminating nonsensical or absurd responses.
When possible, these types of responses should be eliminated first, in favor of responses that
are relevant. He also recommended eliminating the least-selected response or the least plausible
response. The relevant item-writing guideline is that distractors should be plausible, and equally
so if possible. Although it may be intuitive to target the most-selected distractor for elimination,
evidence and theory suggests that this dramatically reduces the quality of item functioning and
test score reliability. Elimination of the most-selected distractor will reduce the difficulty of the
item, but it will also reduce the item discrimination and score reliability. However, the goal of
item modification is to increase accessibility and improve measurement.
From the experience of the studies described here, the elimination of a distractor is not a simple
task. For example, in mathematics items, there is a natural balance that can be achieved through
four options: two negative and two positive options, two even and two odd options. Balance
in the options is an important goal to achieve so not to provide clues to the correct option. In
many cases, it may be easier to edit the remaining distractors to avoid imbalance and cluing.
Nevertheless, the research evidence from item writing in many contexts unanimously supports
a new standard of three-option items.
Using the ARM to Improve Items
The Accessibility Rating Matrix (ARM) consists of two scoring rubrics: the Item Analysis and
the Overall Analysis. After writing the item number on the ARM Record Form, the rater begins
by using the Item Analysis rubric to evaluate the accessibility of the item according to five basic
elements of a multiple-choice test item (see Figure 1): (a) the item passage or stimulus, (b) the
item stem, (c) visuals, (d) answer choices, and (e) the page or item layout. It should be noted
that while individual test items may or may not include each of these elements, the ARM is
adaptable to most current assessment item formats. For the purposes of rating items using the
ARM, the passage and stimulus are rated separately since it is common for multiple items to be
connected to the same passage, with each individual item containing its own stimulus and stem.
Using the Item Analysis rubric, the rater determines the accessibility level of the item on a
4-point scale (see Table 1). For any item element that is rated less than 4 (accessible for nearly
all test-takers) the rater selects modifications that are likely to improve the accessibility of the
item. After rating the individual item elements, the rater reviews the Item Analysis ratings and
uses the Overall Analysis rubric to record overall holistic accessibility rating for the item.
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Figure 1. Anatomy of a Multiple-choice Item

Levels of accessibility on the ARM are based on the extent to which an item is determined to
be optimally accessible for a given portion of the intended test-taker population, according to
accessibility theory and based on universal design and cognitive load theoretical principles (see
Table 1). The highest accessibility level refers to an item that poses no access barriers for 9599% of the test-taker population. Results of validity studies indicate the content of the ARM is
valid for the purpose of measuring test item accessibility and that expert raters can be trained to
score item accessibility with a high degree of reliability (Elliott et al., 2010; Kettler et al., 2011).
Table 1. Test Item Accessibility Levels
Level

Description

Heuristic

4

Maximally Accessible for Nearly All Test-Takers

Optimally accessible for between 9599% of the population

3

Maximally Accessible for Most Test-Takers

Optimally accessible for between 9095% of the population

2

Maximally Accessible for Some Test-Takers

Optimally accessible for between 8590% of the population

1

Inaccessible for Many Test-Takers

Optimally accessible for less than 85%
of Test-Takers

To use the ARM correctly, several steps are taken to ensure the reliability of the modification
and evaluation process. Information about the original items is collected; namely, the item
modification team utilizes descriptive and psychometric data for each item, including the target
construct, performance indicator, strand, depth of knowledge, difficulty, discrimination, distractor functioning, and response selection frequency. Item modification and evaluation procedures
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should mirror the collaborative approach used by item-writing teams across several states, and
a rigorous inter-rater agreement procedure should be used to ensure consistent ratings.
Lessons Learned about Designing Accessible Test Items
The combination of the research noted above, the development of the ARM (Beddow et al.,
2009), and the collaborative process for generating or revising test items for the CMAADI
project, yielded a number of recommendations about developing accessible test items. These
recommendations are:
Passage/Item Stimulus. The length of text is an essential accessibility factor for the Passage and
Item Stimulus elements. Passages and stimuli must contain enough words to communicate the
message or present essential information, and should be sufficiently long to provide material for
a set of items. If a passage or stimulus is too long, however, readers will be more likely to miss
sections, forget details, or skip the element altogether. It is desirable, therefore, that passages
and stimuli contain the minimal number of words, written as plainly as possible, to permit the
maximum number of test-takers to respond to the item. Accessible passages should not demand
additional memory or reading load apart from those required to demonstrate knowledge of the
target construct.
One challenge for test developers is the desire to create accessible test items that contain “realworld” application problems. For instance, many passages contain abridged versions of copy
written publications that cannot easily be altered to reduce reading load. Likewise, mathematics
and science items often require the application of conceptual knowledge to solve problems or
demonstrate knowledge. Typically, these items contain more text and a higher degree of complexity than other items. Test developers should be aware that the potential is high for application problems such as these to contain barriers to accessibility due to extraneous cognitive load.
Item Stem. The item stem typically contains the question or directive for an item and should be
written as directly as possible to permit test-takers to understand what is required. An unclear
item stem may preclude a test-taker from demonstrating what he or she knows even if the person
has learned the tested content. To facilitate the identification of the question, item stems should
be distinguished from item stimuli.
Visuals. According to the cognitive theory of multimedia learning (e.g., Mayer & Moreno, 2003),
visuals can be useful for communicating information in a concise manner, but they also tend to
be confusing and, if designed or used improperly, may actually increase the extraneous cognitive demands of learning tasks. The application of this theory to testing suggests test developers
should use caution when considering the addition of a visual to an existing item. Ideally, any
included visuals are necessary for responding to the item (rather than being included for ancillary
reasons such as improving test-taker interest or motivation). Indeed, many items, particularly
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in mathematics and science content domains, require visuals to present essential information.
From an accessibility standpoint, it is critical all visuals depict the intended image(s) as simply
and clearly as possible, with no extraneous text or information.
Answer Choices. Factors that commonly reduce the accessibility of response options are the
use of implausible, absurd, or unnecessary distractors, or unbalanced options. For example, if
the choices are (a) Jim, (b) Sue, (c) Reginald, (d) Mary, and if option C is the correct answer,
the other names should be closely matched in terms of their length; likewise choices in Mathematics or Science items should be reviewed to be sure that one answer does not stand apart
from the others. As with the other item elements, answer choices should be minimal in length
and written as simply as possible.
It is critical that test developers ensure only one option is correct; indeed, if a strong rationale can
be made that one of the distractors may be a correct response, then some test-takers who know
the tested content may subsequently be marked incorrect for the item. This is an accessibility
issue insofar as the item may actually measure the extent to which the test-taker “overthinks”
the item, or may test a construct referred to as “test-wiseness,” or the degree to which students
are able to infer what the test developer intended, as opposed to simply responding based on
content knowledge or skills. Psychometric data (e.g., point-biserial statistics) likely will reveal the existence of a set of answer choices with multiple keys, but field test items should be
reviewed carefully to avoid this. Raters’ alternative rationales may not be evident in all cases,
but from an accessibility standpoint, it behooves item writers to attend to these items with this
potential issue in mind.
Page/Item Layout. The layout of items on a page, or—if necessary—across pages, is also an
important aspect of accessibility. For optimal accessibility, the entire item—including relevant
passages, visuals, or stimuli—should be presented on one page. As alluded to previously, this is
based on representational holding, part of the cognitive theory of multimedia learning whereby
a learner must retain a certain amount of information across a page or screen before integrating
it with other required information that is necessary for responding (Mayer & Moreno, 2003).
To the extent the necessary information for an item is spread across multiple pages, the accessibility of the item is compromised for some test-takers.
Notwithstanding the items used in the CMAADI study were delivered on paper-and-pencil-based
test forms, bear in mind the term page is used here to refer both to the page containing an item
in paper-and-pencil tests, as well as the screen on which an item is presented on computer-based
tests. In both cases, representational holding can be an issue. On a computer, scrolling up or
down to reveal a portion of text that is hidden can cause the same sorts of accessibility problems
as turning a page to find a formula or read the remainder of a passage. While it often is difficult
to ensure a passage or common stimulus with its entire item set is presented on a single page,
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nevertheless, the layout of item and passage sets should be designed with caution to reduce the
need for turning the page to respond to an item. For a similar reason, visuals that are necessary for
responding should be integrated with the other item elements, rather than placed off to the side.
Computer-based tests hold promise for improving the accessibility of many tests, not only because
of the potential for individualization across test-takers in ways that do not reduce the validity
of subsequent test score inferences, but also because layouts, fonts, colors, contrast, and other
item features can be adjusted with accessibility in mind. A testing interface can be designed, for
example, whereby a single click can bring up a test item in a frame or window, so the relevant
item elements remain unobscured and available for perusal while responding to the item.
One consistent concern with the item layout noted by the CMAADI item-writing team involved
the use of blocks of text contained within bordered boxes. The use of bordered boxes, coupled
with the use of borders for the items themselves, caused many items to appear cluttered and
likely would distract some test-takers. Similarly, item stems were combined with item stimuli
in most cases. It should be noted that for many items, the suggestion to increase white space
referred specifically to this issue: the accessibility of many items is likely to improve if item
stems are placed beneath item stimuli, with space between the elements. In response to both
concerns, the team recommends using consistent item formatting that facilitates responding.
Specifically, accessibility may improve if question stems are highlighted by using larger fonts
and consistent placement, distinguishing them from other item text.
Figure 2 contains a hypothetical grade 7 language arts item that was modified. The original item
followed a long passage, and was presented with several other items related to the passage. The
items could not be presented on the same page as the passage due to space limitations, forcing a reader to flip back and forth when referring to the passage. The team suggested the item
be placed in proximity to the relevant passage text to facilitate responding. This change also
permitted the length of the item text to be shortened (i.e., the directions and excerpted sentence
were eliminated). Additionally, bold font was used for the word fantastical in the passage to
facilitate retrieval of the relevant sentence to ascertain context. The original item contained
four response options. Based on Rodriguez (2005), one response option was eliminated (in this
case, the least-selected and least-plausible option). Finally, a black border was placed around
the item, to separate it from the passage text.
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Figure 2. Example Item in Modified Form

Based on theory and research regarding item writing, modification, and accessibility, the ARM
was created to evaluate current items and provide suggestions for improvements. Such improvements were then evaluated using pilot studies that focused on psychometrics of items and tests
in both original and modified conditions, the focus of the next section.

Key Psychometric Indicators for Modified Items
The psychometric indicators for item and test quality apply equally to items in original and
modified format. These indicators include the classic psychometric indices of item difficulty
and discrimination, as well as test score reliability and the validity of inferences from scores. In
addition, an important element useful in the case of item quality is distractor functioning. The
review of psychometric considerations for alternate assessments by Rodriguez (2009), which
arose from early applications of the TAMI, is useful in this context.
Item Indices
How difficult should the item be? This question is always relative; relative to the intended audience and relative to other items. Psychometricians, however, agree that difficulty should be a
function of ability and not other student characteristics like gender, ethnicity, socio-economic,
disability, or language status (potential construct-irrelevant sources of variance). We typically
evaluate item functioning across groups through measures of DIF (differential item functioning), looking at probability of correct response conditioned on ability. This typically requires
sufficient samples in each group to result in stable estimates of DIF.
In the context of item modifications, or experiments in item format (items with or without
certain characteristics), it is more typical to monitor item difficulty and discrimination, and in
the context of item response theory models (IRT), item location (difficulty), discrimination (in
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some models), and item fit. To evaluate the appropriateness of item difficulties, the purpose of
the test is the criterion. For tests of minimum competency (mastery), items will generally be
easier; whereas for tests of rigorous or high standards, items will generally be more difficult.
Test score reliability is generally maximized when items have a difficulty near the mid-point
between chance score (e.g., .25 in a 4-option item) and 1.0 (100% correct responses). However,
this common principle may be limited in most contexts where distractors are not equally plausible
or equally chosen. In any case, the difficulty should be determined by content and cognitive
demand, based on a clear definition of the construct given the item blueprint – typically determined through policy-based processes and usually less informed through psychometric criteria.
Unlike the ambiguity regarding appropriate item difficulty levels, item discrimination has a
direct relation to test score quality (reliability and validity), and so criteria are easier to set. In
any case, it is generally true that the better the item discrimination, the stronger the item and
resulting test scores. We see test score reliabilities begin to degrade as item discrimination
(item-total correlations) falls below .20 and noticeable improvements in score reliabilities when
discrimination rises above .30.
Similarly, we want every distractor (incorrect option) to contribute to the functioning of the
item. To be functioning well, each distractor (equally plausible distractors) should be selected
by approximately an equal number of test takers and each distractor should be negatively correlated with the total score (ideally less than -.20). This is because the students with lower scores
overall should be selecting the distractors. So, for example, if a 3-option item has a difficulty of
.64 (64% correct), then 36% responded incorrectly—so the two distractors should be selected by
approximately 18% each. The item should have an item-total correlation greater than +.30 and
the distractors should each have approximately similar distractor-total correlations less than -.20.
When conducting experimental studies of item formats, where the modified format is intended
to improve the functioning of the items, these item-level indicators should improve. In studies
of item accessibility, we hope to see improvements in these indicators for all students, but more
so for student with disabilities, the audience for which accessibility is generally limited.
Test Score Quality
In large part, the reason we are concerned with item functioning is because it contributes directly
to test score reliability and validity. Rodriguez (2009) encouraged test designers concerned
with accessibility to think carefully about their intended hypotheses and inferences regarding
reliability and validity.
Coefficient alpha, the most commonly reported index of reliability, assumes essentially tauequivalent measurement, an assumption regarding the nature of item true scores and error
scores. These assumptions are rarely tested and rarely met. When item variances differ a great
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deal (suggesting items are measured on different scales), when there are fewer items, or when
there are multiple response formats, essential tau-equivalence is difficult to achieve. A more
appropriate measurement model is generally the congeneric model, where items measure a
consistent construct but with different scales and precision. An estimate of reliability based on
a measurement model that fits the measure is needed, as reviewed by Graham (2006). Cronbach
(2004), to whom the alpha coefficient is often inappropriately attributed, also argued that it is
a weak index of score reliability, particularly given its oversensitivity to group variability and
number of items. A more generalized approach to estimating measurement errors is found in
Generalizability Theory (Brennan, 1992).
Test score validity continues to fuel a healthy debate in the measurement community, not in terms
of its importance, but in terms of its conceptualization. The current Standards for Educational
and Psychological Measurement (AERA, APA, & NCME, 1999) defines validity generally as
the extent to which evidence supports the intended inferences and uses of test scores, including multiple sources of evidence. Kane (2002) has refined this substantially to focus on the
intended claims from test scores, as well as the inferences and assumptions implied by those
claims, and has suggested that evidence be gathered to support the argument inherent in test
score interpretation and use.
In the broadest perspective on validity, all evidence that is gathered to inform score interpretation
is useful, including item functioning, test score reliability, and other standard forms of validity
evidence including content evidence, response processes, internal structure of the measure, and
relations to other variables (as suggested by the Standards). But the evidence most needed includes the sources most directly addressing the immediate test score inferences and uses. For tests
of academic achievement, the primary inference is typically about content-related knowledge,
skills, and abilities. Kane (2006) presented a strong model of validation supporting the layers
of inferences from an observed score to the target domain, including such sources of evidence
as content coverage and sampling, item functioning, response processes, internal structure, and
relations to other variables. In future item format studies, the interpretive argument should be
clearly delineated to facilitate a productive and useful validity argument and identification of
critical validity evidence.
These psychometric principles, item indices and test score quality indices, were used to monitor
the quality of CMAADI instruments and impact of item modifications. Some of these results
are presented in the summary of item modification studies.
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The Arizona Item Modification Studies
Prior to the CMAADI experimental studies of item modifications, lessons learned from the
CAAVES study (Kettler et al., 2011) were reviewed to maximize the impact of modifications.
Common modifications in the CAAVES study included removal of the least functioning distractor, language simplification, addition of graphics or visual supports, increased white space, and
reorganization of item layout. A key modification that set the CMAADI studies apart from other
experimental research in this area was the embedding of questions within their connected passages, a change that was intended to reduce the working memory load for students completing
the reading tests. Consistent with the TAMI-ARM, these modifications were intended to reduce
cognitive load, improve item writing consistently with item writing guidelines, and maximize
accessibility. The CMAADI design built upon the lessons learned from specific items, the impact
of the modifications, and feedback from students.
CMAADI studies of item accessibility continued where the CAAVES studies left off. CMAADI
included items from the Arizona Instrument to Measure Standards (AIMS) that were reviewed
and rated with the TAMI-ARM, modified, and experimentally administered to groups of students with disabilities (SWDs) and students without disabilities (SWODs). Two studies were
conducted, including 294 students in grades 7 and 10 from four schools in 2009-10 (pilot study)
and 240 students grade 7 from 10 schools in two districts in 2010-11 (field-test study).
Pilot Study. Approximately one month following the regular AIMS administration, students
from four schools participated in a project involving 15 reading items and 20 mathematics items
that were modified from the recent AIMS exams in 7th and 10th grades. The grade 10 sample
of students eligible for the AA-MAS was too small for reliable results. Results for the modified
forms administered to students in grade 7 were promising, based on 46 SWDs and 106 SWODs.
In mathematics, for SWDs, the items became slightly easier on average by .13 compared to .07
for SWODs. The average item-total correlation (item discrimination) was lower for SWODs
but remained the same for SWDs (.22). In reading, again the items became slightly more easy
for SWDs (by .17) compared to SWODs (.10); whereas the item discrimination dropped again
for SWODs but increased for SWDs (by .11). Items became modestly less difficult (by no
more than .17) for all students but much more so for SWDs, supporting the differential boost
model (Kettler et al., 2011). And for SWDs, the items became noticeably more discriminating
in reading, improving their measurement properties. Table 2 depicts the difficulty and item-total
correlations for students across eligibility groups and conditions. The two columns farthest
to the right indicate change in difficulty and discrimination, respectively, in enhanced versus
original conditions.

182

NCEO

Table 2. Pilot P-values and Item-Total Correlations across Groups and Conditions
Original AIMS
Group

Difficulty

Enhanced

Item-Total

Difficulty

Difference

Item-Total

Difficulty

ItemTotal

Mathematics
SWODs

.66

.30

.73

.18

.07

-.13

SWDs

.42

.22

.55

.22

.13

.01

Reading
SWODs

.53

.27

.63

.19

.10

-.08

SWDs

.30

.01

.47

.12

.17

.11

Field Test. The following year, a field-test of modified items for the 7th grade mathematics AIMS
test was conducted with a more diverse sample of 183 SWODs and 57 SWDs in 10 schools
across two districts. Two forms were administered containing 34 items in original format and
34 items in modified format, with alternating order across forms. The forms yielded coefficient
alphas of .85 and .90 for the items in original format and.86 and .92 for corresponding items
in modified format.
In this study, more attention was given to the nature of the item modifications. Most commonly,
across the 68 items in total, item modifications included an increase in white space within and
between items (59%), a simplified stem (41%), an increase in the size of the visual associated
with the item (26%), isolation of the stimulus (19%), elimination of the stimulus (16%), and
simplification of the stimulus (15%). All items were also reduced from 4- to 3-options, and for
25% of the items this was the only modification. On average, two modifications were made to
each item (with as many as four on a given item), in addition to distractor elimination. Unfortunately, no modifications (absence versus presence of a modification) explained changes in
item difficulties or discriminations at a significant level. We suspect that this is due to the nonrandom assignment of modifications. Modifications were made on items on an as-needed basis
and were designed to serve the purpose of increasing accessibility as a package of modifications
unique to each item (Kettler, 2011).
Because of the smaller numbers of SWDs per form and item set, analyses comparing performance of SWDs versus SWODs are not reported. Instead, we focused on the role of item
modification on item performance. The most robust findings indicate that most items became
easier in modified format (about 8% more on average selected the correct option), whereas the
item-total correlation changed insignificantly (M= +.01). However, the item-total correlations for
the distractors became more negatively discriminating (M= -.06), indicating that the distractors
(incorrect options) were more likely to be chosen by the poorer performing students, as they
should be. Among the functioning distractors (n=64; those with at least 10% selection rate in
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original format), 63% improved in their functioning (became more negatively discriminating).
Among all 136 distractors (68 items x 2 distractors), 55% improved in functioning.
Lessons Learned Regarding the Psychometric Analyses of Modified Items
This body of work constitutes experimental research on packages of modifications guided by the
TAMI to improve item accessibility and more generally to improve item functioning. Several
lessons are clear from the item analysis and psychometric work in these studies. Kettler (2011)
summarized this work in an apt phrase: less is often more. We recognize that improving item and
test accessibility is a process of reducing (focusing) the content of an item, as a principle item
writing guideline is to base each item on one type of content and cognitive demand (Haladyna,
Downing, & Rodriguez, 2002). This typically results in fewer words, less complexity, less cognitive load, less options, and subsequently less construct-irrelevant features.
First, modifications (packages of modifications) suggested by accessibility review of standard
MC items lead to higher scores for both SWDs and SWODs, whereas scores for SWDs were
improved at a higher level. This results in a reduction in the performance difference between the
two groups. This differential boost has been recognized as improving item and test accessibility
and thus improving measurement quality of the measure.
Second, in a broad review of results, we have been more successful in improving accessibility
and measurement quality of reading test items than mathematics items. In part, there is often
more language-related elements of reading items that can be modified (language complexity,
excess verbiage, complex options). In mathematics, the structure of the items is often fixed and
more difficult to modify without significant rewriting of the item altogether.
In both studies, modifications were identified through the evaluation of item accessibility guided
by the TAMI-ARM. In a number of cases, the recommended modifications were not agreeable
to the entire research team, including content, measurement, and special education specialists
and state assessment personnel. In some cases, the suggested modification was seen as possibly
changing the depth of knowledge or the content focus or even making the item more complex.
Some modifications were not employed because of fears of changing the item too much. In
large part, we believe that the modifications made to some items were not sufficient to improve
accessibility where TAMI-ARM evaluation of modified items did not result in significant improvements in accessibility. Some items are so structurally difficult in their original form that
no modifications could improve accessibility, and some modifications actually degrade the
measurement quality of a few items. In these cases, it may be advisable to simply rewrite the
entire item. We believe that the TAMI and the TAMI-ARM should be considered as appropriate
tools for item development.
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Measuring Access to the General Curriculum: Initial Work
The inclusion of students with disabilities in test-based accountability is intended to provide reliable test scores that permit valid inferences about the extent to which students have progressed
in the general curriculum and the extent to which teachers and schools can be held accountable
for the students’ learning. Access to the general curriculum lies at the heart of federal legislation
for students with disabilities (Roach et al., 2009) and represents a necessary condition for the
validity of these test score inferences. Ideally, students with disabilities access the general curriculum through a teacher’s high-quality instruction that offers them the opportunity to learn the
state’s intended curriculum, which is subsequently sampled by the state’s large-scale assessment
(Kurz & Elliott, 2011). Student achievement of this intended curriculum is subsequently tested
via accessible assessments purposefully designed to provide students with disabilities optimal
access to the measured constructs without introducing construct-irrelevant variance related to
extraneous test features. At the time of the test event, students with disabilities should also be
provided with appropriate testing accommodations that ameliorate the effects of disabilityrelated characteristics, which limit students’ access to demonstrate proficiency in the tested
domains. Unfortunately, this ideal scenario of an unobstructed access pathway to learning and
demonstrating the knowledge and skills expressed in the general curriculum is not verified by
empirical evidence (e.g., Elliott, 2009; Kurz, Elliott, Wehby, & Smithson, 2009; Wehby, Symons,
& Canale, 1998; Wehmeyer, Lattin, Lapp-Rincker, & Agran, 2003). Figure 3 highlights the various access barriers to the general curriculum for students with disabilities. In fact, the cognitive
labs conducted under CMAADI highlighted that numerous students had not been exposed to
the content assessed by certain test items. To clarify the extent to which students simply could
not remember having been taught the content versus not having had the opportunity to learn the
content, we examined students’ opportunity to learn the Indiana state content standards via an
online teacher log called the Instructional Learning Opportunities Guidance System (MyiLOGS;
Kurz, Elliott, & Shrago, 2009) in a supplemental study.
Figure 3. Access Barriers to the General Curriculum for Students with Disabilities
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Initial work focused on the relation between access to the general curriculum and alternate
assessment performance, resulting in a model based on students’ current grade level, teacher
reports of students’ curricular access, percentage of academic-focused IEP goals, and time spent
in general education settings that accounted for 41% of the variance in a latent factor of student
performance (Roach & Elliott, 2006). Teacher-reported coverage of general curriculum content
was the best predictor in the model (.41) accounting for 23% in the variance in student performance. Kurz et al. (2010) examined students’ opportunity to learn the intended curriculum via
the Surveys of Enacted Curriculum (SEC) (Porter & Smithson, 2001) alignment methodology.
The relation between alignment and student achievement averages at the classroom level was
examined for general and special education teachers. The authors hereby used the SEC’s alignment index (AI) between the enacted and intended curriculum as a proxy for OTL (see Kurz
et al., 2010 for further details). The results indicated that the content of instruction delivered
by general and special education teachers was not highly aligned with the intended curriculum
and did not differ significantly between the two groups. The correlation between AI and (class
averages of) student achievement was .64 (p < .05). When general and special education teachers were examined separately, the correlation between alignment and achievement remained
significant only for the special education group with .77 (p < .05).
Alignment, however, represents a very limited proxy for OTL (Kurz, 2011). Expectations for
what students should know and be able to do must be articulated across all levels of the educational environment. Academic standards that delineate subject- and grade-specific content and
performance objectives are typically used to this end. Collectively, these standards designate
the intended curriculum, which can be general and applicable to all students or specific to
certain subgroups as well as individual students. As such, the intended curriculum represents
the normative target for all other curricula. Based on this premise, Kurz (2011) developed a
framework delineating key curricula at the system, teacher, and student level. Under the Intended
Curriculum Model (ICM), all subordinate curricula must be driven by, and reflect, the intended
academic standards to the greatest extent possible to ensure consistently aligned educational
inputs, processes, and outcomes.
For students without disabilities, the intended curriculum is exclusively comprised of the general
curriculum, which is the same for all students. For students with disabilities, the Individualized
Education Program (IEP) specifies the extent to which the general curriculum (of all students)
is applicable to the individual student’s intended curriculum. In addition, it may establish
educational goals that are not part of the general curriculum. As such, the intended curriculum
for students with disabilities is dually determined and, depending on the degree to which their
intended curriculum differs from the intended (general) curriculum of all students, different
types of assessed curricula may have to be developed to ensure proper alignment (see Figure
4). According to the ICM, the general curriculum is always part of the intended curriculum (at
least to some degree), which implies that documentation of OTL can also serve as an indicator
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of access to the general curriculum. In this sense, access to the general curriculum and OTL are
related but not interchangeable concepts (Kurz & Elliott, 2011).
Figure 4. The Intended Curriculum Model for Special Education

[From the Handbook of Accessible Achievement Tests for All Students: Bridging the Gaps Between Research, Practice, and Policy (p. 104), by A. Kurz, 2011, New York: Springer. Reprinted
with permission.]

Are the concepts of alignment between the enacted and intended curriculum and students’ opportunity to learn the intended curriculum interchangeable? An answer to this question depends
on the constraints of the alignment method used. First, current alignment methodologies do not
account for the IEP as part of the intended curriculum (see Martone & Sireci, 2009; Roach et
al., 2008). The overlap between the content of classroom instruction and academic standards
could thus represent a narrow aspect of students’ opportunity to learn the intended curriculum.
Secondly, the only alignment methodology that address teachers’ enacted curriculum—the
SEC—establishes an alignment index at the class level. Students with disabilities, however, are
supposed to receive a differentiated instruction. Classwide indices may thus ignore important
instructional differences for individual students with disabilities (Kurz, Elliott, Lemons, et al.
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2012). Lastly, interchangeable use of both concepts would imply that one considers the content
dimension of the enacted curriculum (i.e., the degree to which its content is aligned with state
content standards) as a sufficient indicator of OTL—an assumption that is not warranted.
Measuring OTL with MyiLOGS
The concept of opportunity-to-learn (OTL) generally refers to schooling inputs and processes
necessary for producing important student outcomes (McDonnell, 1995). Standards-based reform
has required states to define these important outcomes via rigorous content and performance
standards available to all students. As such, a student’s intended curriculum is largely comprised of state-specific academic standards (Porter, 2006). Empirical associations with student
achievement have supported three broad OTL research strands focused on classroom instruction, the so-called enacted curriculum (Kurz, 2011). Empirically supported OTL indicators of
the enacted curriculum are related to instructional time (e.g., extent to which allocated time is
used for instruction), content coverage (e.g., extent to which instructional content is aligned
with academic standards), and instructional quality (e.g., extent to which empirically supported
instructional practices are implemented). The concept of OTL thus can be operationalized and
measured along these three dimensions of the enacted curriculum—time, content, and quality—all of which must occur in conjunction with one another whenever instruction is enacted
(Kurz, 2011).
MyiLOGS is an online measure of OTL (www.myilogs.com) originally developed at Vanderbilt University by Alexander Kurz, Stephen Elliott, and Jackie Shrago (2009) as part of a U.S.
Department of Education funded Enhanced Assessment Grant called the Modified Alternate
Assessment Participation System (MAAPS). Kurz and Elliott have continued further research
and development on MyiLOGS at Arizona State University (ASU). MyiLOGS was originally
designed as an advancement over currently available OTL measures such as annual teacher
surveys (Porter, 2002) and intermittent teacher logs (Rowan & Correnti, 2009). To this end, the
authors developed an online software tool that allows special and general education teachers to
efficiently record the planning and implementation of standards-based instruction at the class
and student level on a daily basis. Teachers use the tool to document their classroom instruction along all three key dimensions of the enacted curriculum: time, content, and quality. The
existing software provides teachers with an instructional calendar that features an expandable
sidebar, which lists the skills that comprise the intended academic standards as well as Custom
objectives (e.g., any instructional objectives not addressed by the standards) and IEP objectives.
Teachers can drag and drop planned skills onto the respective calendar days and indicate the
number of minutes allocated to each skill. After the lesson, teachers indicate any changes to skills
and times at the class level including time not available for instruction (due to announcements,
transitions, etc.). Figure 5 provides a screenshot of the calendar used to collect these data. On a
subsample of days, teachers are further asked to report on additional time emphases (in minutes)
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related to the academic skills listed on the calendar according to cognitive demands (e.g., recall,
analyze), instructional groupings (e.g., small group, whole class), and use of evidence-based
instructional practices (e.g., direct instruction, reinforcement). This detailed reporting occurs at
the class and student level to allow teachers to report on instructional differences for individual
students. The information logged by teachers yields key OTL indices related to (a) Instructional
Time on Standards (Min/Day and %), (b) Instructional Time on Custom Objectives (Min/Day
and %), (c) Non-instructional Time (Min/Day and %), (d) Content Coverage (%), and (e) three
scores related to time emphasis of higher-order cognitive processes, evidence-based instructional
practices, and individual/small group formats.
Figure 5. Screenshot of the MyiLOGS Instructional Calendar

Detailed information on the training teachers receive to use MyiLOGS and on technical qualities
of this OTL measure are provided in detail in the chapter in this volume on the MAAPS project,
which overlapped time-wise with the CMAADI study. We now focus on how MyiLOGS was
used in Indiana to address fundamental questions about the instructional of student with and
without disabilities who received their access to the general curriculum in the same classrooms.
The Indiana OTL Study
Two major research objectives were examined for purposes of the Indiana OTL Study: (a) describe students’ opportunity to learn the general curriculum standards across various grades and
subjects; and (b) evaluate the extent to which students with disabilities receive a differentiated
opportunity to learn the general curriculum standards compared to their class peers.
A total of 45 general and special education teachers of students with disabilities participated in
training on the use of MyiLOGS. The training included a series of performance-based assessNCEO
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ments that required teachers to log at least two written instructional scenarios via the software
with 100% accuracy. During the course of the study, seven teachers dropped out of the study.
Four additional teachers had to be removed from analyses due to missing data regarding their
allocated class time. Several teachers logged multiple classrooms within or across subjects,
which featured some of the same target students. Moreover, three classrooms were co-taught
and thus comprised of a general and special education teacher. In the case of co-taught classes,
both teachers were asked to confer about their instructional provisions, but the final logging
responsibility remained with the general education teacher. In summary, a total of 34 general and
special education teachers across multiple districts provided (a) OTL data on 19 Mathematics
classes featuring 37 nested target students; and (b) OTL data on 15 English classes featuring 31
nested target students. Table 3 displays the breakdown of teachers by grade and subject area.
Table 3. Breakdown of Teachers by Grade and Subject Area
Grade 4

Grade 6

Grade 8

Total

MA

7

6

6

19

ELA

7

3

5

15

Total

14

9

11

34

Note. MA = Mathematics; ELA = English/Language Arts.

For purposes of reporting OTL, all participants were asked to log their daily classroom instruction at the calendar level (i.e., instructional time, content coverage) and twice a week in greater
detail at the classroom and student levels (i.e., instructional time, content coverage, cognitive
expectations, instructional practices, grouping formats, engagement, goal attainment). (Persons
interested in more details regarding MyiLOGS and its various scoring indices are referred to in
chapter 3.) The procedural fidelity (PF) based on completed calendar days and detailed sample
days was monitored on a bi-weekly basis. Missing calendar days or sample days were identified
in a follow-up e-mail along with a prompt to complete the missing information before the next
PF check. All teachers completed their missing data within the prescribed timeframe. The final
instructional data set was 100% complete for all participating teachers.
The lead developer of MyiLOGS trained university personnel in the observation procedures and
conducted IOA sessions. For training purposes, the trainer reviewed the MyiLOGS definitions
and conventions as well as the observation protocol and subsequently conducted training sessions
in actual classrooms. Observers had to obtain an overall agreement percentage of 80% or higher
on two consecutive 30-minute sessions. For observation purposes, all classrooms observers (a)
prerecorded the skills listed on the MyiLOGS calendar for the given day, (b) started the 1-minute
interval with the bell or at the lesson’s designated start time, (c) made a tally in both matrices
according to the cognitive expectation and instructional practice that occupied the majority of
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the time during a 1-minute interval (by skill and grouping format), and (d) kept a frequency
count of discreet events such brief praise statements. At the conclusion of the observation, the
observer was allowed to make time adjustments to reflect the summative duration of discreet
events as well as the MyiLOGS convention of equal emphasis. The latter convention requires
teachers to divide instructional minutes equally according to emphasis. For example, a teacher
who allowed students to work independently for 10 minutes but concurrently provided students
with individual guided feedback throughout the entire time could not log 10 minutes under each
practice. Instead, the teacher must divide the instructional minutes accordingly (i.e., 5 minutes
per practice). This convention constrains teachers to the allocated class time—the more skills
or practices that are addressed, the less instructional time can be dedicated to each one. Accordingly, observers were allowed to make tally adjustment immediately following the observation.
All teacher observations are conducted for the entire allocated class time.
For agreement purposes, cell-by-cell agreement was calculated for each matrix based on cell
estimates within a 3-minute range or less. That is, two observer estimates of direct instruction
at the whole class level of 20 minutes and 23 minutes respectively were counted as an agreement. Likewise, teacher and observer estimates of the Pythagorean Theorem at the Remember
level of 4 minutes and 0 minutes respectively were counted as a disagreement. For each matrix,
interrater agreement was calculated as the total number of agreements divided by the sum of
agreements and disagreements. In addition, a combined interrater agreement percentage was
calculated as the total number of agreements across both matrices divided by the sum of agreements and disagreements across both matrices. That latter index was used in establishing the
training criterion (at or above 80%) and retraining criterion (below 80%) for observers.
Across sessions in Indiana, overall agreement between two independent observers ranged between 82% and 100% with an average of 98%. Across sessions, agreement between teachers
and independent observers for cognitive processes per standard/objective ranged between 64%
and 84% with an average of 77%. Across sessions, agreement for instructional practices per
grouping format ranged between 86% and 93% with an average of 89%. Overall agreement
between teachers and observers across sessions ranged between 79% and 85% with an average
of 83%. These observation results indicate that the small number of teachers sampled for validity
purposes (N = 4) exhibited comparable to slightly higher agreement percentages as the larger
MAAPS study sample mentioned previously. Similar to the MAAPS OTL Study sample, agreement percentages for Cognitive Processes were consistently lower than agreement percentages
for Instructional Practices.
Calendar-based OTL Indices. Calendar-based OTL indices were collected for every school day
during the course of the study. These class-level indices included seven OTL indicators related
to time and content: (a) Instructional Time on Standards (Min/Day): Average amount of instructional minutes spent on state standards per day; (b) Instructional Time on Standards (%): Average
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percentage of allocated class time used for instruction on state standards; (c) Instructional Time
on Custom (Min/Day): Average amount of instructional minutes spent on custom objectives per
day; (d) Instructional Time on Custom (%): Average percentage of allocated class time used for
custom objectives; (e) Non-Instructional Time (Min/Day): Average amount of non-instructional
minutes per day; (f) Non-Instructional Time (%): Average percentage of allocated class time
not used for instruction; and (g) Content Coverage of Standards (%): Percentage of addressed
state standards. The results for the calendar-based class OTL indices for 19 math (MA) classes
and 15 English Language Arts (ELA) classes are presented in Table 4, while the same indices
are presented for class type, that is, General Education (10 classes) or Special Education (24
classes) in Table 5. In addition to these data tables, teachers also received a number of pie charts
to compare how instructional time was used in Math and English Language Arts classes, as well
as General Education and Special Education classes.
Table 4. Calendar-Based Class OTL Indices By Subject Area
MA
(n = 19)

OTL Index

ELA
(n = 15)

M

SD

M

SD

87

(7)

85

(6)

Instructional Time on Standards (Min/Day)

27

(9)

36

(20)

Instructional Time on Standards (%)

59

(24)

59

(22)

Instructional Time on Custom (Min/Day)

17

(10)

21

(15)

Instructional Time on Custom (%)

34

(21)

33

(21)

Non-Instructional Time (Min/Day)

4

(7)

5

(7)

Non-Instructional Time (%)

6

(8)

6

(6)

56

(4)

48

(1)

38

(23)

49

(27)

Logged School Days

Number of Standards
Content Coverage of Standards (%)
Note. MA = Mathematics; ELA = English/Language Arts.
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Table 5. Calendar-Based Class OTL Indices By Class Type
GENED
(n = 10)

SPED
(n = 24)

M

SD

M

SD

df

t

ES

87

(8)

85

(6)

32

0.66

0.28

Instructional Time on Standards (Min/Day)

37

(22)

29

(11)

32

1.40

0.46

Instructional Time on Standards (%)

50

(20)

63

(23)

32

-1.56

0.60

Instructional Time on Custom (Min/Day)

26

(12)

15

(11)

32

2.53*

0.96

Instructional Time on Custom (%)

39

(17)

31

(22)

32

0.99

0.41

32

*

0.87

*

OTL Index
Logged School Days

Non-Instructional Time (Min/Day)
Non-Instructional Time (%)
Number of Standards
Content Coverage of Standards (%)

9

(11)

2

(3)

2.87

10

(11)

4

(4)

32

2.23

0.72

54

(5)

52

(6)

32

0.79

0.36

50

(24)

40

(25)

32

1.13

0.41

Note. GENED = General education class; SPED = Special education class; ES = Cohen’s d effect
size.

Sample-Based OTL Indices. Sample-based OTL indices at the class and student were collected
in the Indiana classrooms on two random days per week. These class- and student-level indices
included five OTL indicators related to instructional quality. These indicators and the method
for scoring each one are:
Cognitive Process Score
a.
1.00 indicates an exclusive focus on lower order thinking skills (Attend,
Remember).
b.
2.00 indicates an exclusive focus on higher order thinking skills (Understand/
		Apply, Analyze/Evaluate, Create).
Instructional Practice Score
a.
1.00 indicates an exclusive focus on generic instructional practices (Independent
		Practice, Other).
b.
2.00 indicates an exclusive focus on empirically supported practices (Direct
		
Instruction, Visual Representations, Asked Questions, Think Aloud, Guided
		
Feedback, Reinforcement, Assessment).
Grouping Format Score
a.
1.00 indicates an exclusive focus on whole class instruction.
b.
2.00 indicates an exclusive focus on individual and small group instruction.
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Engagement
a.
4-point scale: Not engaged (0%) = 0; Low % of time (<50%) = 1; Moderate %
		
of time (50%-80%) = 2; High % of time (>80%) = 3.
Goal Attainment/Effort
a.
4-point scale: No effort or product observed (0%) = 0; Low effort or limited
		
portion of work completed (<50%) = 1; Moderate effort or moderate portion of
		
work completed (50%-80%) = 2; High effort or substantial portion of work
		
completed (>80%) = 3.
The results from the Indiana teachers on each of these five indicators are documented in Tables
6 for MA and ELA and in Table 7 for General and Special Education classrooms.
Table 6. Sample-Day Based Class OTL Quality Indices By Subject Area
MA
(n = 19)

ELA
(n =15)

M

SD

M

SD

29

(3)

28

(3)

Cognitive Process Score

1.66

(0.13)

1.65

(0.20)

Instructional Practice Score

1.75

(0.09)

1.61

(0.13)

Grouping Format Score

1.25

(0.21)

1.36

(0.26)

Engagement

2.45

(0.32)

2.48

(0.33)

Goal Attainment/Effort

2.43

(0.27)

2.47

(0.30)

Logged Sample Days

Note. MA = Mathematics; ELA = English/Language Arts.
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Table 7. Differences in Class and Student Key OTL Indices By Classroom Type
Class
M

Student

SD

M

SD

df

t

ES

General Education
Instructional Time on Standards (Min/Day)

35

21

34

21

9

1.68 0.05

Instructional Time on Custom (Min/Day)

26

13

25

10

9

1.00 0.09

Non-Instructional Time (Min/Day)

11

14

14

16

9

Content Coverage of Standards (%)

32

17

31

16

9

1.72 0.06

Cognitive Process Score

1.57

0.20

1.55

0.21

9

1.31 0.10

Instructional Practice Score

1.64

0.13

1.62

0.14

9

1.66 0.15

Grouping Format Score

1.23

0.16

1.22

0.19

9

0.32 0.06

Instructional Time on Standards (Min/Day)

28

12

27

11

23

1.61 0.09

Instructional Time on Custom (Min/Day)

15

11

15

11

23

0.46 0.00

3

4

3

7

23

-1.11 0.00

27

17

26

16

23

3.18*

Cognitive Process Score

1.69

0.13

1.69

0.14

23

0.09 0.00

Instructional Practice Score

1.71

0.13

1.69

0.13

23

1.73 0.15

Grouping Format Score

1.32

0.26

1.35

0.25

23

-1.85 0.12

-2.23*

0.20

Special Education

Non-Instructional Time (Min/Day)
Content Coverage of Standards (%)

0.06

Note. *p <.05; ES = Effect size measure d; General Education featured 10 students; Special Education featured
24 students.

Lessons Learned from Initial Research on Students Access to the General
Curriculum
The findings based on this non-representative sample provided an initial description of students’
opportunity to learn the general curriculum standards across various grades and subjects. Key
observations included (a) no major differences across several key OTL indices between subject
areas (Tables 4 and 5); (b) about 60% of teachers’ daily allocated class time was spent on teaching the academic standards, about 30% was spent on custom skills/activities not directly related
to the standards (e.g., computer time, games), and about 5% of instructional time was not used
for instruction (Table 5); (c) during about 40% of the school year, teachers were able to address
about 45% of the academic standards (Table 5) ; and (d) differences in OTL based on classroom
type indicated statistically significant differences for Non-Instructional Time with a small effect
size. For purposes of the second question—the extent to which students with disabilities receive
a differentiated opportunity to learn the general curriculum standards compared to their class
peers—the findings provided some evidence for OTL as a differentiated opportunity structure.
In general education classrooms, students with disabilities received statistically significantly
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more Non-Instructional Time compared to their classmates with a small effect size. The latter finding is consistent with findings from the MAAPS OTL Study conducted in the states of
Arizona, Pennsylvania, and South Carolina (see Kurz et al., 2012).

Summary and Implications of the CMAADI Project
Given the approach to inclusive assessment and the development of an AA-MAS, we defined the
term modification to refer to a process by which a test developer starts with a pool of existing test
items with known psychometric properties, and makes changes to the items, creating a new test
with enhanced accessibility for the target population. When analyses indicated inferences made
from the resulting test scores are valid indicators of grade-level achievement, we considered
the modifications appropriate. Conversely, if analytic evidence suggested the inferences made
from resulting scores were invalid indicators of grade-level achievement, the modifications were
determined inappropriate. Thus, just like individualized testing accommodations, modifications
must be studied to determine their appropriateness. Unlike accommodations, modifications are
intended to afford access to an entire group of students, resulting in better measurement of their
achieved knowledge and a potential reduction in testing accommodations.
The CMAADI project was virtually all about item modifications and improving access to statewide achievement tests for all students. As noted through this chapter, we learned some lessons
that we believe can help others who wish to enhance their inclusive assessment practices and
research.
Inclusive Assessment Practices
To advance inclusive assessment practices for all students, but in particular those students with
disabilities that result in persistent academic difficulties and poor test performance on statewide
achievement tests, the CMAADI project’s findings indicated that:
1. More effort is needed to support teachers in ensuring students have meaningful opportunities to learn the grade-level intended and assessed curricula. Helping teachers monitor their
instructional time, content, and quality of instructional actions with a tool like MyiLOGS is
a beginning step, but more needs to be done. In many cases, the students of concern who are
sitting in general education classrooms will likely need 30 to 40 more days of instruction to
actually get the opportunity to learn the content that is measured on state tests.
2. More work with item developers to precisely articulate the target constructs of tests and test
items is an important step in facilitating the development of maximally accessible items. The
reduction of construct irrelevant variance will generally result in items with fewer extraneous
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words, more plausible response options, and overall less text, thus enhancing the readability
of the item and reducing cognitive load. Use of tools like the TAMI and TAMI-ARM should
help test item developers consistently operationalize the principles of Universal Design and
create highly accessible tests that yield reliable scores and valid inferences about students’
achievement in language arts, mathematics, and science.
Suggestions for Future Research
Research almost always stimulates more questions than it answers, and in the class of the
CMAADI project and test accessibility, a number of issues need more research. In particular,
with regard to the development and use of accessible tests so that students with disabilities have
a greater chance of demonstrating what they have learned, we suggest conducting more research
on (a) the tests, (b) the test takers, and (c) the interaction between the tests and the test takers.
With regard to the tests, research on packages of modifications to improve accessibility has been
emphasized recently, in part due to the final regulations of the Elementary and Secondary Education Act (ESEA) (U.S. Department of Education, 2007a, 2007b), which have inspired states
to make systematic improvements to their item pools. To date, studies have yielded evidence
of small gains in measurement precision that may be tied to a subset of the modifications that
have been studied. The results of the movement for more accessible tests are likely to become
more positive as ineffective modifications are identified and removed from consideration, yielding packages of modifications that are more effective overall. For example, the current positive
results with reading items and tests may be an indicator that embedding items within passages
is an effective modification that can help SWODs show what they know and are able to do.
However, the designs of the CMAADI pilot test and field studies have not allowed for the isolation of the effects of a single type of modification (e.g., embedding text), and the effects of
packages are likely the cumulative effect of both successful and unsuccessful modifications. The
majority of work on item modifications outside of the CMAADI project shares this limitation;
it is simply very costly to do experimental work on each potential modification individually.
Nevertheless, studies on isolated modifications, as well as replications of the current “package
studies” on grade levels and content areas that have yet to be addressed, are necessary steps
toward developing more accessible tests (Kettler, 2011).
Regarding test-takers, future research should also incorporate information about the eligible
population and their experience during testing, both in original and modified conditions (Kettler,
2011). Examples of information that should be collected on the eligible population are indicators of working memory, reading fluency, and freedom from distractibility. The modifications
made in the CMAADI studies were aimed at reducing cognitive load, as well as reading load
when appropriate. These modifications were made based on the assumption that limitations in
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these areas are barriers to success on typical achievement tests. In order to determine whether
this assumption is true, samples of eligible students should complete brief tests in these areas.
Finally, future research should address whether modifications are making the testing experience
similar for SWDs as compared to the experience of SWODs on original tests. For example,
it would be helpful to record the amount of time taken to complete forms in original versus
modified conditions (Kettler, 2011). Cognitive labs could also be used to determine whether
modifications help students use appropriate strategies. Advances in technology might also allow studies that track eye movements during testing, yielding richer information on the testing
experience. All of this research would be helpful to evaluate attempts to make test scores more
comparable across groups of students.
Based on the initial findings from the CMAADI IN OTL Study and the MAAPS OTL Study,
further research on the instructional provisions for students with disabilities is warranted. We
specifically recommend the collection of OTL data in classrooms representative of covering the
various intended curricula for students with disabilities via teacher self-report and randomly
sampled classroom observations to estimate reliability and fidelity of self-report data, followed
by a critical analysis of OTL in terms of instructional time, coverage of intended knowledge and
skills, emphasis of cognitive demands, prevalence of evidenced-based practices, and instructional
differentiation; shortcomings should be remediated by targeted profession development based
on the collected OTL data. The latter point is critical for teachers’ instructional improvement
efforts. MyiLOGS, for example, provides instructional feedback reports that can be used by
teachers to monitor the instructional provisions for their overall class as well as the extent to
which they differentiate their instruction for specific students.
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Resources
For readers interested in learning more about measuring opportunity to learn, we recommended
the following book chapter:
•

Kurz, A. (2011). Access to what should be taught and will be tested: Students’ opportunity
to learn the intended curriculum. In S. N. Elliott, R. J. Kettler, P. A. Beddow, & A. Kurz
(Eds.), Handbook of accessible achievement tests for all students: Bridging the gaps between
research, practice, and policy (pp. 99-129). New York: Springer.

This chapter reviews the concept of opportunity-to-learn (OTL) and related conceptual methodological challenges.

For readers interested in learning more about technically sound practices behind the writing and
assessment of highly accessible test items that are likely to improve the measurement of what
all students’ know and can do, we suggest the following resources:
•

Beddow, P. A., Kurz, A., & Frey, J. R. (2011). Accessibility theory: Guiding the science and
practice of test item design with the test taker in mind. In S. N. Elliott, R. J. Kettler, P. A.
Beddow, & A. Kurz (Eds.), Handbook of accessible achievement tests (pp. 163-182). New
York: Springer.

This chapter consists of a comprehensive discussion of accessibility theory as it applies to the
development of accessible test items. The authors focus on the critical importance of addressing
cognitive demand in item design and modification, and they use a sample science item three
phases of enhancement to provide a detailed example of the item modification process.

•

Kettler, R. J., Elliott, S. N., & Beddow, P. A. (2009). Modifying achievement test items: A
theory-guided and data-based approach for better measurement of what students with disabilities know. Peabody Journal of Education, 84, 529-551.

In this article, the authors examine procedures for developing, modifying, and evaluating items
and tests using an evolving modification paradigm, as well as a classic reliability and validity
framework. Theoretical influences are discussed, a tool that provides comprehensive guidance
is introduced, Cognitive lab methodology is described, and lists of precautions, lessons learned,
and questions generated are included.
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•

http://www.accessibletesting.com

This webpage is dedicated to the purpose of ensuring tests and test items yield scores from
which inferences are valid for all students, including students identified with disabilities. A
variety of tools and resources are available for download, including the Test Accessibility and
Modification Inventory and the Accessibility Rating Matrix.

For readers needing a broader view of issues of test development, item analysis and scoring,
we recommend the Handbook of Test Development. A comprehensive treatment of techniques
in educational measurement and psychometrics is also found in Educational Measurement (4th
ed.). The references for these books are:
•

Downing, S. M., & Haladyna, T. M. (Eds.). (2006). Handbook of test development. Mahwah,
NJ: Lawrence Earlbaum.

•

Brennan, R. L. (Ed.). (2006). Educational measurement (4th ed). New York, NY: American
Council on Education, Macmillan.
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Introduction
It has long been hypothesized that persistently low-performing students with disabilities have
knowledge that has gone unrecognized because factors associated with large-scale assessments interfere with students’ ability to demonstrate that knowledge. For example, timed tests
interfere with the abilities of students with attention disorders to express their knowledge, or
complicated, verbose item writing can in itself lower the reading and mathematics assessments
of students with limited working memory. All the while, persistently low-performing students
with disabilities pursue grade-level academic content standards and are engaged in learning
with general education peers, but they may be hampered by significant learning disabilities and
other cognitive limitations to demonstrate what they know.
In psychometric terms, the academic achievement and progress of many of these students cannot be appropriately assessed on grade-level statewide assessments: The difficulty and cognitive complexity of many items on these assessments are beyond these students’ capabilities.
An ideal assessment will focus only on what the test is intended to measure and remove other
immaterial obstacles (Thurlow, Lazarus, & Christensen, 2008). Similarly, statewide alternate
assessments of the alternate academic achievement standards (AA-AAS) are also inappropriate
for persistently low-performing students with disabilities because AA-AAS content standards
are not appropriate for these students and alternate assessments are not sufficiently challenging for them. The result is an “assessment gap” (New England Compact, 2007) for persistently
low-performing students with disabilities.
The educational community has had little to no information on: (1) the cognitive traits of the
persistently low-performing students with disabilities, (2) the relation between performance on
assessment items and these traits, (3) the influence of item modifications on student performance,
or (4) the relation between item modifications and cognitive traits. This chapter describes the
cognitive traits of persistently low-performing students with disabilities and the connection of
these traits with student performance on modified and unmodified assessment items. The studies
have begun to map the landscape of modified assessments in a way that can directly lead to more
practical, efficient, and effective measurement of the knowledge of persistently low-performing
students with disabilities.
In 2008 and 2009, the State of Ohio, in collaboration with Oregon, Minnesota, and the American Institutes for Research, undertook research under two grants to improve the accessibility of
tests for persistently low-performing students with disabilities. This research tested the notion
that deficits in specific cognitive traits would impede student performance on assessment tasks,
and that specific modification of test forms and items could lower these barriers to access. A
literature review and teacher focus groups in the three states suggested four traits on which these
students tended to demonstrate deficits: working memory, focused attention, sustained atten206

NCEO

tion, and executive function/planning. These concepts were empirically tested in two studies
conducted during fall 2008 (Wothke, Cohen, & Zhang, 2009) and spring 2009 (Wothke, Cohen,
Cohen, & Zhang, 2009.) This chapter reports the results of these investigations and discusses
the implications of these studies.
Approach
To effectively revise assessment items, one must base those revisions on a theoretical foundation. We founded our revisions on the Information-Processing Approach to understanding cognition. This approach starts with the assumption that most or all cognition can be understood
by examining the way information is represented in the brain and the functional properties of
the systems that manipulate or transform that information. Fundamental to the informationprocessing approach is the belief that the processing of information passes through sequential
steps or stages. The goal of information-processing models is to explain and predict behavior
based on a well-defined set of cognitive systems and sequences through which information
passes. In the information-processing literature, the successful model can be instantiated in a
computer program (Reitman, 1965).
The information processing approach to cognition has been widely adopted in the past, and
continues to be used today. However, more recent understanding of cognitive processes has
demonstrated the limits of the information-processing approach. Specifically, brain systems
are complex and highly interrelated. Each task that a person engages in recruits virtually all
of the cognitive system: language, memory, planning, unconscious inference, etc. (Cabeza &
Nyberg, 1997; Fox, 1991; Fox, Mintum, Reiman, & Raichle, 1988).
The tension in the search for a sequential processing model led to a split in the information
processing literature. Pellegrino and Glaser (1979) characterize the two dominant approaches in
the information processing literature into two categories: cognitive correlates approach, which
searches for bottom-up processes to explain performance on increasingly specialized assessment
tasks, and the cognitive components approach, which focuses on less specific descriptions of
broad stages of well-defined tasks.
The cognitive correlates school is well characterized by the work of Lunneborg (1974, 1977),
Hunt, Lunnenborg, and Lewis (1975), and Whitely (1977). This research tries to relate performance on assessment tasks to measured cognitive traits such as processing speed and memory
scanning speed. More recent work in this vein by Embretson (1985, 1991), Mislevy and Verhelst
(1990), Mislevy (1993), Lai and Griffin (2001), and White and Dillow (2005) can be seen as
an extension of this school of thought and demonstrate increasing specialization to particular
tasks and types of tasks. When attempting to explain overall performance in specific domains,
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the cognitive correlates approach suffers an explosion of constructs, sacrificing the parsimony
needed to guide general test development.
The cognitive components approach is well characterized by the work of Sternberg (1977, 1979),
Mulholland, Pellegrino, and Glaser (1980), and Woolger (2001). The cognitive components
approach focuses on high-level stages. For example, Sternberg identifies encoding, inference,
mapping, and application as the main stages and experimentally manipulates tasks to place
differential demands on each process, and predicts differential reaction times, which supports
the existence and relevance of the broad stages. Woolger (2001) proposes a very similar, simple
four-stage model of item completion: input (the encoding of information), integration (the
processing of information), storage (memory and retrieval), and output (response production).
Similar models are used for studying survey response (Tourangeau, 1984; Sudman, Bradburn,
& Schwarz, 1996). Although the broad stages of the cognitive components approach help provide an organizing framework for understanding item response, it has been unable to provide
specific descriptions of the cognitive processes involved in those stages.
Our approach to identifying and evaluating potential modifications to test items builds on the
cognitive correlates approach. We avoid the explosion of constructs by focusing explicitly on
cognitive processes that have two defining characteristics:
•

They likely influence performance on test items in ways that interfere with accurate measurement of the knowledge or skills being assessed on an educational assessment.

•

Students with disabilities commonly experience difficulties or deficits with these processes.

The first characteristic implies that the processes of interest are not the skills targeted by the
educational assessment. In general, they should be irrelevant to the construct being measured in
a typical reading or mathematics assessment. The second criterion speaks to the overall goal of
the project: We sought to identify item-design principles that will lower the barriers that impede
students with disabilities from showing what they know and are able to do.
Our approach modifies existing state assessment specifications to lessen the effects of deficits
in specific cognitive traits or abilities. Cognitive and neurological research has identified distinct, measurable traits and abilities (e.g., Royall et al., 2002). Deficits in some of these traits
and abilities are often associated with, or used in the diagnosis of, various cognitive disabilities
(e.g., Godefroy & Rousseaux, 1996; Seidman, Biederman, Faraone, Weber, & Ouellette, 1997;
Williams, Goldstein, & Minshew, 2006). These deficits can result in specific difficulties for
students attempting to perform tasks routinely required by conventional tests. Our approach
modifies existing state assessment specifications to lessen the effects of deficits in specific
cognitive traits or abilities.
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We identified four cognitive traits, aligned to the findings from the focus groups, where deficits
are prevalent among students with a variety of common cognitive disabilities:
•

Focused attention,

•

Sustained attention,

•

Executive function (planning), and

•

Working memory

Table 1 offers a brief summary of the cognitive traits, how they were measured, and how a
deficit in each trait may influence performance on assessment tasks. The final column of Table
1 provides one or two examples of the types of modifications that might remove the identified
barriers. Subsequently, we provide a brief review of the traits, their measures, and their appearance among students with disabilities.
Table 1. Summary of Cognitive Traits and Associated Item Modifications
Cognitive Trait

Sample
Measures/tasks

Working Memory Woodcock-Johnson III Cognitive
Battery: Numbers
Reversed.
The student is
read a series of
numbers and must
recite them in
reverse order.
Executive Control Function:
Planning

NCEO

Tower of London–
Drexel.
The student’s ability to transfer colored beads with a
minimum number
of moves while
observing a set of
restrictive rules is
used to measure
the subject’s ability to plan.

Characteristics of
Deficit

Example of Accommodation/
modification

Student forgets inProvide a graphic organizer for
formation needed to the student to fill out while solving
perform the task dur- the problem.
ing task execution.

Student may not
be able to plan the
sequence of steps
needed to perform
a task.

Measure component skills by
breaking down a problem into
pieces. Subsequent items might
ask the student to re-assemble
the pieces.
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Table 1. Summary of Cognitive Traits and Associated Item Modifications (continued)

Cognitive Trait

Sample
Measures/tasks

Characteristics of
Deficit

Example of Accommodation/
modification

Focused Attention

Stroop Test.
The student sees
the names of colors written in the
same or different
colors and names
the color of the
ink.

Student may be
unable to maintain
attention on salient
characteristics of
task.

Break down paragraphs and ask
questions in proximity to the part
of the paragraph with the question.
Use visual cues (such as highlighting) in the test to focus attention.

Sustained Attention

d2 Test of Attention.
The students are
presented lines
of 47 “d” and “p”
characters, each
with one through
four dashes above
and/or below. For
each line, the student is given 20
seconds to cross
out as many as
possible “d” characters that have
two dashes.

Student loses
focus and does not
perform the task or
loses track of steps
in a planned sequence.

Modularize test for administration
in small parts.
Modify environment and monitor
progress. End session when attention lapses, or refocus student
on task.
Computerize test and provide
engaging feedback.

Item Modifications
This section will outline the item modifications that were developed for the pilot studies. Each
modification is designed to lower barriers imposed by one of the cognitive deficits reviewed
above. Modifications to test items and their associated stimuli are designed to address the deficits
in the first three cognitive traits: working memory, planning, and focused attention. Changes to
test administration procedures target barriers faced by students who have demonstrated deficits
in sustaining attention.
The fall 2008 study investigated four types of modifications of reading items and five types of
modifications of mathematics items (see Table 2).
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Table 2. Summary of Item Modifications in the Fall 2008 Pilot
Modifications of Reading Items
Bold/Underlined

Important elements of the reading passage are bolded or underlined. This will facilitate structured recall of the content passage
by AA-MAS students.

Boxed

Questions are interspersed within passages and offset with a
box.

Simplified Language

Language is simplified beyond that which is typical for universal
design.

Thought Questions

Additional questions designed to focus students’ attention on particular aspects of a passage are interspersed with the passage.
These questions are not answered but serve to help students
focus attention.

Modifications of Mathematics Items
Bold/Underlined (1 level)

Important elements of the reading passage are bolded or underlined. This will facilitate structured recall of the content passage
by AA-MAS students.

Modified Graphics

Graphics may have been enlarged or simplified in order to increase readability.

Relevant Pictures

Information in the stem of the item is given as a picture or table
to help students organize and understand the information necessary to answer the question.

Scaffolding

Complex items are decomposed into simpler parts.

Simplified Language

Language is simplified beyond that which is typical for universal
design.

The spring 2009 study investigated five types of modifications of reading items and four modification types of mathematics items (see Table 3).
Table 3. Summary of Item Modifications in the Spring 2009 Pilot
Modifications of Reading Items
Bold or Underlined

Important elements of the reading passage are bolded or underlined. This will facilitate structured recall of the content passage
by AA-MAS students.

Primed Items

A specially designed priming item is presented immediately
before a test item. The priming item assists the students’ memory
of the cognitive process so that they will more readily see the
solution to the test item.

Cued Items

Additional items break up complex questions into a series of
simpler steps to reduce the planning load.

Graphic Organizers

Graphic organizers provide a graphical structure to help students
organize their thoughts.

Passage Primed

Thought questions are introduced before a reading passage to
help the students engage in the content of the passage.
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Table 3. Summary of Item Modifications in the Spring 2009 Pilot (continued)
Modifications of Mathematics Items
Bold or Underlined

Important elements of the problem are bolded or underlined. This
will facilitate structured recall of the content passage by AA-MAS
students.

Primed Items

A specially designed priming item is presented immediately
before a test item. The priming item assists the students’ memory
of the cognitive process so that they will more readily see the
solution to the test item.

Cued Items

Additional items break up complex questions into a series of
simpler steps to reduce the planning load.

Relevant Pictures

Added icons help students visualize the problem at hand.

Below, each modification is described with examples.
Bold/Underlined: The purpose of bolding is to identify the word, words, or phrases in test questions to focus attention on important elements of the reading passage or solving a mathematical
problem. However, excessive bolding can result in students’ distraction and frustration. Student
access is improved when test questions bolded the element of the operation needed to solve the
problem (e.g., reduce, twice) and bolded the key elements within the item that are needed to
solve the problem (e.g., clockwise, x-axis). For multi-stepped items, bolded words draw attention to what students need to do and highlights the steps in the process.
Bolded key words directly from the reading passage focused students on a particular point in
the passage that provides context for answering the question (see Figure 1).
Figure 1. Example of Item Modification for Bolding

Anthony is buying a CD that sells for $15.00.
He has a coupon for 10% off.
The sales tax is 6%.
What is the final cost of the CD?
A.
B.
C.
D.
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$14.40
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Boxed/Embedded Questions: The purpose for boxed or embedded questions within reading
passages is to support students’ memory to retain and respond to test items immediately. Students
have increased access when asked to answer vocabulary questions immediately after reading
the vocabulary word in context within the reading passage. Embedding test items chunks the
reading load for struggling readers and maximizes their ability to respond to test items without
needing to carry as much information in memory (see Figure 2).
Figure 2. Example of Item Modification for Boxed/Embedded Questions
How Cartoons Are Created
Tiffany Balance
4

The last step in the process of making a cartoon is to add the soundtrack.
The soundtrack includes all of the sounds you hear while watching the cartoon
show, including the characters’ voices, background music, and even sound
effects such as car tires screeching or wind blowing. Finally, after months of
work, the cartoon is finished and ready to be aired on television.

Question: How does the author help the reader understand the meaning of the
word soundtrack in paragraph 4?
A. by explaining how a soundtrack is created
B. by listing names of well-known soundtracks
C. by providing examples of what makes up a soundtrack
D. by emphasizing the importance of a cartoon’s soundtrack

Scaffolding: The purpose of scaffolding is to provide a test item that is straightforward, discrete,
and focuses the student on the purpose of the content being assessed. The scaffolding item is a
short, one-step test item based on a multi-step question that focuses the student on the requisite
skill/concept. For the pilot tests there were two types of scaffolding tested:
•

Priming scaffolds the cognitive process in order to help students more readily see the solution to some problems. These items focus on each step in a multi-step process to support
students in recalling discrete information that builds to solve the more comprehensive test
item. A specially designed priming item is presented immediately before a test item. The
priming item assists the students’ memory of the cognitive process so that they will more
readily see the solution to the test item (see Figure 3).
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Figure 3. Example of Item Modification for Scaffolding (Priming)

•

•

Prime 1: In the equation 4y + 7 = 15, which pair of operations would
you use to get 4y alone on one side of the equation?

•

Prime 2: In the equation 3z = 24, what operations would you use to
get z alone on the left side of the equation?

•

Assessment Item: Solve for the equation 2x + 3 = 9 for x.

Cueing scaffolds a complex item by asking questions that break a complex process into
steps to reduce the planning load. By scaffolding the skill, an easier item targets the same
skill providing students the confidence to attempt a more difficult question that will come
soon after (see Figure 4).

Figure 4. Example of Item Modification for Scaffolding (Cueing)
Mark has 4 more baseball cards than David. David has C cards.
Which expression represents the number of baseball cards Mark has?
A.
B.
C.
D.

C-4
C+4
4–C
4xC

Graphic Organizers: The purpose of graphic organizers is to provide a visual arrangement of
information to help students organize their thoughts. Graphic organizers offer context for the
test item by modeling the thinking process needed to answer the question without directly cueing
the correct answer. Avoid overly cluttered or unfamiliar types of organizers that may distract
or confuse students. Because students are familiar with different types of graphic organizers
in classroom instruction (e.g., main idea web, cause/effect), ensure that the test item reflects
appropriate and grade-level use of the specific organizer and is aligned to the reading standard
being measured by the item (see Figure 5).
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classroom instruction (e.g., main idea web, cause/effect), ensure that the test item reflects
appropriate and grade-level use of the specific organizer and is aligned to the reading standard
being measured by the item (see Figure 5).
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Item
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Graphic Organizers.

Step 1
A writer
creates a
script

Step 2

Step 3
Animators
draw in the
setting and
characters.

Step 4
A soundtrack
is added.

What happens before animators finish their drawings?
A. Writers come up with an idea.
B. Sound effects are created.
C. The images are painted.
D. Actors record their lines.

Passage
Prime/Thought
Questions:
struggling
students
a reading
passage
is several
Passage
Prime/Thought
Questions:
ForFor
struggling
students
a reading
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thatthat
is several
paragraphs
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sion of the passage (see Figure 6).
Figure 6. Example of Item Modification for Passage Prime, Thought Questions

How Cartoons Are Created
Tiffany Balance
Passage Prime: People who enjoy drawing sometimes become animators, or people who create cartoons for different audiences. Think about
how an idea might become a cartoon.

Modified Graphics: The purpose of test items that contain graphics are to reduce reading load
and separate text with a visual representation. A modified graphic may be changed from the
original test item to enlarge text in the graphic for readability and/or simplify text within a graphic
to focus on key words or phrases rather than complete sentences. Information in the stem of
the item is given as a picture or table to help students organize and understand the information
necessary to answer the question (see Figure 7).
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Figure 7. Example of Item Modification for Modified Graphics

Julie and Kyle are electricians. The figure shows how much they charge per job.

Julie’s Charge per Job

Kyle’s Charge per Job

Initial Fee: $35

Initial Fee: $50

Charge per Hour: $45

Charge per Hour: $40

Relevant Pictures: The purpose of adding visual representation in the form of a picture is to
What is the least number of hours a job could take for which Kyle would charge less than Julie?

reduce the reading load of the item. A relevant picture versus an ordinary graphic provides

A. 1
B. 3
students with support and reduced reading load to support their understanding of the concept
C. 4
D. 5

being assessed. The relationship between the picture and concept in the problem must be clear
Relevant Pictures: The purpose of adding visual representation in the form of a picture is to
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Figure 8. Example of Item
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Savings
Account
$100
Which equation can be used to find the total amount of money, m, that Sally will have in her savings
account after she sells x more pizzas?
A.
B.
C.
D.
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m = 100x + 15
m = 15x + 100
m = 15x – 100
m = 115x
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Relationship of Item Modifications and Cognitive Traits

Relationship of Item Modifications and Cognitive Traits
Some item modifications are likely to mitigate the influence of some cognitive deficits more
than others. In this section we hypothesize about the relationship between modifications and
cognitive traits.
Working Memory
Two types of item modifications explicitly target deficits in working memory:
•

Provide examinees with graphic or other organizing devices to annotate as they work through
problems.

•

Summarize assessment stems and answers and distractors as diagrams or graphics.

In addition, the modifications intended to reduce the planning load will also have the effect of
reducing the demand on working memory. Students with limited working memory may have
difficulty remembering the task at hand while, for example, searching a stimulus for relevant
information, or they may forget why they needed information when they began the search.
They may have trouble remembering the solutions to intermediate steps of problems needed to
construct the final answer. We evaluated modifications that encourage students to annotate a
graphic organizer as they work through a problem. For example, consider a question that asks
examinees to identify the sequence of events in a story that lead to a particular outcome. The
organizer might ask students to identify the key actors and label the events connecting them.
Careful use of diagrams may also help alleviate problems induced by limited working memory.
Some test items can replace or augment text with graphics that holistically convey the task at
hand, potentially reducing the load on working memory. For example, an item presented as a
word problem asking examinees to calculate the length of fencing needed to fence a yard might
add a diagram of the fenced yard and a simple task description such as:
“Length of fence needed = ____.”
Executive Functioning
Some students face challenges in organizing their thoughts in a way that enables them to plan
an approach to solve a multistep process. This trait is highly correlated with a deficit in working
memory because limited working memory can inhibit planning (Royall et al., 2002).
Reducing the planning load, in many cases, conflicts with grade-level standards. Content standards in mathematics, for example, may require explicitly for students to find the solution to
multistep problems. A deficit in planning capacity may prevent students from meeting such
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standards. In the process, it may also prevent the measurement of related grade-level skills.
We investigated modifications that would enable students to demonstrate these related skills.
Specifically, we developed sequences of items that do the following:
•

Prime the students’ memory in order to help them more readily see the solution to some
problems.

•

Cue the approach to answering later questions in the sequence to reduce the planning load.

For example, consider the algebra problem 2x + 3 = 9. A sequence of items that primes the
examinee for solving the item might include these:
•

In the equation 4y + 7 = 15, which pair of operations would you use to get 4y alone on one
side of the equation?

•

In the equation 3z = 24, what operations would you use to get z alone on the left side of the
equation?

•

Solve the equation 2x + 3 = 9 for x.

This series works by priming the examinee’s memory to make the elements of the plan to
solve the equation more readily accessible. A more extreme modification would actually cue
subsequent items by using the same equation throughout the sequence. Reading items could be
similarly modified to use a series of questions.
Focused Attention
Some examinees face challenges with selective or focused attention, with limited capacity to
screen out irrelevant information or distractions. We investigated one modification designed to
help students focus on the relevant information:
•

Visually highlight key words in stimuli and questions to draw the attention of the students.

Underlining or bold font can visually highlight key words in the test items and key words relevant to the test items in reading selections. If effective, this draws the attention of students and
allows them to focus on relevant rather than irrelevant information.
Sustained Attention
A modification that may help students who have difficulty sustaining attention is to break the
test into small units to be tested in separate sessions or between frequent breaks.
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This modification adapts the test environment to reduce the requirement for sustained attention. The change will result in revised test administrator manuals, test administrator training,
and allowable test settings. Breaking the test into small units predetermines the points at which
sessions will be split or breaks inserted.

General Methodology
Two studies were conducted to assess reading and mathematics achievement and the effect of
item modifications (described in more detail below) over the course of two years. The assessments were end of year summative state assessments aligned to grade-level academic content
standards. The students were identified as either from the General Education population (GenEd)
or the consistently low performing population of students with disabilities (Target). These two
groups are further described below. In the Spring 2009 study, cognitive assessments were also
administered to students to get estimates of their working memory, sustained attention, focused
attention, and executive functioning traits (described in more detail below).
The first study was conducted in the Fall of 2008 in Minnesota and Ohio. A total of 1569, 8th
grade students participated (1246 from Ohio and 323 from Minnesota). The reading portion of the
booklets was attempted by 1,434 students, and the mathematics portion by 1,427 students. Both
portions were attempted by the same 1,292 students. In total, 673 Target students responded on
reading forms and 671 on mathematics forms. From the general student population, the sample
included 755 and 754 students, respectively. In addition, for six reading and two mathematics
students, no group membership could be positively established. For data analytic purposes, these
unclassified students were treated as part of the general student population.
The second study was conducted in the Spring of 2009 in Minnesota, Ohio, and Oregon. A
total of 652, 7th grade students participated (541 from Ohio, 98 from Minnesota, and 67 from
Oregon). Of these students, 544 also participated in the cognitive assessment portion of the
study. So, we were able to obtain cognitive assessment on approximately 83% of the students.
The reading portion of the booklets was attempted by 651 students and the mathematics portion
by 643 students; 641 students attempted both portions. In total, 218 Target students responded on
reading forms and 351 on mathematics forms. From the general student population, the sample
included 433 and 292 students, respectively. In addition, for six reading and two mathematics
students, no group membership could be positively established. Despite the relatively low participation rate, the data indicate that the realized samples are essentially unbiased with respect
to the students’ academic proficiency.
Before one can address the question of how the Target population differs from the general
education population, one must first determine how to classify the Target population. While
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acknowledging that this is a difficult, imprecise, and controversial issue, the Target population
is defined in Chart 1.
Chart 1. Eligibility Requirements for Students with Disabilities (All Must Be Met)
1. Students must receive grade level instruction but may demonstrate the following:
a. Inadequate mastery of necessary pre-requisite skills,
b. Require a slower pace, more intensity, or diversity
2. Students must have standards-based IEPs.
3. Students must be persistently low performing as defined by the following:
a. The lowest performance level for the past 2 years on the statewide general education
achievement tests and
b. The IEP team must determine the student will not meet proficiency on the grade level
academic content standards within the year the test is administered even with intense
interventions. This determination should be based on multiple measures including but not
limited to the following:
i. Curriculum-based decisions,
ii. Grade-level classroom assessments,
iii. Grade-level district level assessments,
iv. Local performance assessments at grade level,
v. IEP based measures,
vi. Progress monitoring reports, and/or
vii. Teacher recommendations.
OR
Students may demonstrate the following:
a. Top performance on the statewide alternate assessment and
b. The IEP team has determined that the student
i. can adequately demonstrate achievement on the 2% Modified Assessment and
ii. should participate in the 2% Modified Assessment.
4. Students must demonstrate one or more of the following characteristics:
a. Lack of attention during instruction and/or testing in one of the following:
i. Focused attention and/or
ii. Sustained attention;
b. Presence of processing/generalizing problems including planning;
c. Demonstrate poor working (short term) memory; and/or
d. Demonstrate poor language skills in one of the following
i. Receptive skills and/or
ii. Expressive skills.

Once defined, we recruited students on the basis of this definition. The realized sample from
both of our two studies revealed that several demographic characteristics are quite similar across
the Target and GenEd groups, particularly ethnicity, limited English proficiency, 504 plans, and
migrant status. On the other hand, the two groups clearly differ on several other characteristics.
In particular, the Target group has a higher proportion of boys, students who are somewhat older,
and, especially, students with IEPs. In the Spring of 2009 study we measured the accommodations of each group and found that 74.2% of the GenEd students could be assessed without any
accommodations, but only 17.6% of the Target group.
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To identify the relative proficiency of the Target and GenEd groups, we ran a two-group Rasch
model calibration whereby the parameters of the parent items are treated as group-invariant,
and therefore permitting location estimates of the two student groups relative to each other. The
latent distribution parameters of the two groups are freely estimated under the Rasch model,
with the exception that the mean of one of the two groups must be fixed in order to establish
the origin of the difficulty parameters. Here, we fixed the mean of the GenEd group at 0. In essence, this model identifies a latent distribution for each group that is an estimate of the groups’
proficiency. We ran this model for both reading and mathematics.
The result of this analysis shows remarkable consistency between studies. For both reading and
mathematics, the GenEd group’s latent proficiency was on average greater than the Target group
(as one would expect) and showed more variance than the Target group (see Fall 2008 results
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Figure 10: Student Group Locations and Parent Item Distribution,
Mathematics (Fall 2008)

1.0

Figure 10. Student Group Locations and Parent Item Distribution for Mathematics (Fall 2008)
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The lower variance of the Target group indicates that the Target group is more uniform in their
proficiency than the GenEd group. This, again, is what one would expect given that the Target
group is a persistently low performing group and the GenEd group is more diverse. In addition,
whereas the reading items were well distributed throughout the Target and GenEd distribution,
the mathematics items were a bit more difficult than would have been optimal.
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Figure 11: Student Group Locations and Parent Item Distribution, Reading
(Spring 2009)
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Figure 12: Student Group Locations and Parent Item Distribution,
Mathematics (Spring 2009)
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Cognitive Traits
To examine the notion that lack of certain cognitive traits creates an access barrier to solving
academic performance items, the Spring 2009 study was augmented with measurements of the
students’ working memory, planning capability, focused attention, and sustained attention. The
four cognitive traits, Working Memory, Executive Function Planning, Focused Attention, and
Sustained Attention, were chosen for the study because the research literature and teacher focus
groups suggested their involvement in the persistently low performing student population.
Traits and Assessments
When identifying the assessments for the traits, the three-state consortium instituted rather strict
restrictions. They are as follows:
•

Each assessment must be validated for children between the ages of 10 and 14. This restriction was instituted because the participating students were expected to all fall within this
age range.

•

No assessment could require computer technology to administer. This restriction was
instituted to contain costs of the administration of the cognitive assessment battery. The
Consortium felt that obtaining the necessary number of computers to administer the assessments would be cost prohibitive.

•

The assessments should be relatively easy to administer by trained counselors, psychologists,
etc. This restriction was intended to contain training cost and time, as well as to increase
inter-administrator reliability.

•

The entire assessment battery should be able to be completed in less than 45 minutes, with
a preference of 30 minutes (including greeting, etc.). This restriction was intended to reduce any potential aversive perceptions by the students, schools, or districts. As such, it
was hoped that such a restriction would increase student, school, and district participation.
Thus, each of the four cognitive traits was estimated to take less than 10 minutes to assess.

We briefly describe each cognitive trait and the assessment used to measure it.
Working Memory
Working memory is defined as “a limited capacity system for temporarily holding and manipulating information that is required for performing a wide range of cognitive tasks such as
comprehension, learning, and reasoning” (Wolters & Raffone, 2008, p. 2.) Many models aim
to describe what the components of working memory are and how it works. In 1974, Baddeley
and Hitch (cited in Wolters & Raffone, 2008) proposed a model of working memory that had
three components: the central executive that served as a memory control system, the phonologi224
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cal loop, and a visuo-spatial sketch pad. Limited working memory is a characteristic of most
intellectual disabilities (Henry & MacLean, 2002). Henry and MacLean (2003) found a stronger relationship between verbal and arithmetic reasoning skills and working memory among
students with intellectual disabilities than among a similar age cohort or students at a similar
developmental level.
To assess working memory, we selected the Woodcock-Johnson III (WJIII) Cognitive Battery:
Numbers Reversed test. The WJIII has the advantage of being a well-validated assessment measure with a quick administration. Furthermore, many schools participating in the study already
used the WJIII measure with their students, lessening the amount of needed training and potential
for data collection error. The main variable of WJIII Numbers Reversed analyzed is “Number
Correct,” which indicates how many number sequences of increasing length the student is able
to repeat backwards. The WJIII Numbers Reverse takes about 5 minutes to administer. The
WJIII Numbers Reverse has a reliability of about .86 for children younger than 15.
Focused Attention
Focused attention can be defined as maintaining effortful engagement and general orientation
to objects or tasks (Ruff, Lawson, Parrinello, & Weissberg, 1990). It requires one to “focus on a
single stimulus or process at one time while ignoring irrelevant or distracting stimuli” (Perry &
Hodges, 1999). Focused attention is one of the attention variables that relates to the concept of
“freedom from distractibility,” which is implicated in achievement. Attentional control is most
significantly impacted by one’s ability to resist distraction and to switch or divide attention over
a period of time (Baddeley, Baddeley, Bucks, & Wilcock, 2001). Deficits in focused attention
have been observed among students with Asperger’s syndrome and autism (Kaland, Mortensen,
& Smith, 2007), mental retardation (Scruggs & Mastropieri, 1995), ADHD (e.g., Marchetta,
Hurks, Krabbendam, & Jolles, 2008) and brain injuries (Stuss et al., 1989).
Visual tasks are typically used to study focused attention. Subjects are presented with both
target and distractor stimuli and must correctly select the target while filtering out the distractors (Gronau, Sequerra, Cohen, & Ben-Shakhar, 2006). The most commonly used visual task
to measure focused attention is the Stroop Test, which was first developed in 1935. Here, words
denoting color names are used to distract subjects from naming the target colors (Gronau et al.,
2006). This measures one’s ability to “resolve the conflict between two competing response
tendencies” (Perry & Hodges, 1999).
In the cognitive trait study, we selected the Stoeling Stroop Color and Word test for children 5-14
to measure focused attention since it is quick and easy to administer, and it is highly reliable.
The Stroop requires individuals to identify various colors (i.e., red, green, and blue) when the
colors are presented as the ink color of a color word (e.g., the word “red” is printed in green ink).
The Stroop measure used in this study, “Interference,” compares the rate at which individuals
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can state the ink color of a discongruent color word with the rate at which they identify the ink
color independently. Students with deficits in focused attention will have lower Interference
scores because, as a result of their shifting attention, they will more often state the color word
instead of identifying the color of the ink. The Stroop test takes about 5 minutes to administer
and has reliability between .7-.9.
Sustained Attention
Sustained attention, or vigilance, is the ability to be ready and alert to respond to stimuli (Birkett
et al., 2007). It requires one to consciously process stimuli, both engaging and repetitive, without
being distracted by other stimuli (Zordan, Sarlo, & Stablum, 2008). Several researchers have
studied the link between a deficit in sustained attention and students with disabilities. Much
research has focused on examining whether a sustained attention deficit can be used to diagnose
schizophrenia (Chen et al., 1998; Lin, Hsiao, & Chen, 1999; Birkett et al., 2007), ADHD (Losier,
McGrath, & Klein, 1996; Lin et al., 1999), bipolar disorder (Clark, Kempton, Scarna, Grasby,
& Goodwin, 2005), mental retardation (Tomporowski & Tinsley, 1997), and other learning
disabilities (Dainer et al., 1981).
The typical paradigm used to assess sustained attention is a form of the cancellation task. In
this task, a particular target stimulus is defined as well as distractors that are similar to the target
stimulus. The participant is presented with a series of randomly presented probes and targets
and he or she is to indicate in one way or another (e.g., to cross out) the target stimulus. Those
children with deficits in sustained attention will be unable to concentrate on the task for long
and will miss many targets.
We selected the D2 Test of Attention, which has been widely used in Europe and is well validated
for children (for a review, see Brickenkamp & Zillmer, 1998). D2 Test of Attention’s paper-andpencil format led to ease of use and dissemination. The d2 presents participating students with
lines of 47 “d” and “p” characters, each with one through four dashes above and/or below. For
each line the student is given 20 seconds to cross out as many as possible “d” characters that
have two dashes. Our analyses focused on the “Concentration Performance” variable which is a
tally of the number of correctly marked d2 characters and correctly omitted non-d2 characters.
Those students with low sustained attention will be unable to correctly mark d2 characters in
the 20 seconds allotted without any errors; therefore, higher Concentration Performance scores
indicate greater sustained attention capabilities. The d2 Test of Attention takes about 8 minutes
to administer and has reliability between .7 and .9.
Executive Function/Planning
The precise definition of executive control function (ECF) is currently being debated, but two
distinctive views have emerged. The first view is that ECF is a higher cognitive function similar
to others, “such as insight, will, abstraction, and judgment, which are mostly dependent on the
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frontal lobes” (Royall et al., 2002, p. 378). In this view, ECF is a directly measurable cognitive
function similar to memory and language, because observable deficits in cognitive function
occur when any part of the frontal lobe is damaged in some way. The second view is that ECF
is the mechanism that “control[s] the execution of complex activities” (Royall et al., 2002, p.
378) and acts as an overseer, continually making sure that the higher-level cognitive processes
are functioning coherently with each other.
A review of the literature suggests that deficits in planning have been evidenced across a range
of disabilities. Pennington, Bennetto, and McAleer (1996) cite evidence that deficits in planning
are associated with many developmental disorders. In a study conducted by Seidman et al. (1997)
involving attention-executive functions in children with ADHD (attention deficit/hyperactivity
disorder), the researchers concluded that there were significant deficits in these functions when
these students were compared with a control group, even when the data were corrected for
such factors as family history, learning disability, and IQ. Seidman et al. obtained these results
by analyzing the performance of students with ADHD on the Rey-Osterrieth Complex Figure,
a measure of planning as it relates to executive control function. A 1995 study conducted by
Seidman et al. (1995) found that boys diagnosed with comorbid disorders such as ADHD and
AD (arithmetic disability) or ADHD, RD (reading disability), and AD showed more significant
impairment on executive control function tests than boys who were diagnosed only with ADHD.
This finding held true even though the boys did not differ on rates of psychiatric comorbidity,
ADHD symptoms, or medication use (Seidman et al., 2004), supporting the idea that having
more than one disability predisposes the student to a higher incidence of executive dysfunction.
We selected the Tower of London–Drexel to measure executive function and planning (TOLDX;
see Unterrainer et al., 2004), which is well validated for children. This test measures the subject’s
ability to plan by testing the students’ ability to transfer colored beads with a minimum number
of moves while observing a set of restrictive rules. The essential variable from the Tower of
London–Drexel is “Total Moves,” which sums the number of times a student transfers a colored
bead to complete the given puzzles. Students able to plan ahead can utilize fewer bead transfers
to complete the puzzles and therefore tend to have a lower Total Moves score. The TOLDX
takes about 15 minutes to complete and has a reliability of .8.

Results
The Spring 2009 study administered four brief assessments (see Introduction) to 544 participants
consisting of 182 Target and 360 GenEd in reading, and 296 Target and 248 GenEd in math.
With the spring pilot study providing direct measures of these cognitive variables and students’
academic performance histories, the planning hypotheses can be tested empirically. Below we
addressed the two following questions:
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1. Do Target and GenEd group students differ on the cognitive variables?
2. Are the cognitive variables accessible via teacher judgment?
Table 4 shows the percent of the Target and GenEd groups who scored below 2.5 SDs, relative
to the published norms. One would expect that only 1.5% of the students should fall below 2.5
SDs. However, as the data show, both the GenEd and the Target groups have a significantly
larger percent of students falling below this mark for Sustained attention and Executive Functioning, but not the Focused attention (we do not have appropriate norms for Working Memory).
Table 4. Percent of the Target and GenEd Groups Who Scored Below 2.5 Standard Deviation.
Relative to Published Norms
Group

Sustained
Attention

Focused
Attention

Exec Funct./
Planning

Working
Memory

GenEd

17.5%

0.5%

11%

NA

Target

41.5%

0.0%

22%

NA

Group

Sustained
Attention

Focused
Attention

Exec Funct./
Planning

Working
Memory

GenEd

1.5%

1.5%

1.5%

2.0%

Target

4.0%

1.5%

6.0%

9.5%

Relative to GenEd Data

The differential between the published norms and the GenEd groups suggests either that our
GenEd group has some deficiency in these areas or the norms were not accurate for our group.
We therefore created norms based on our GenEd group to see how our Target group performed
in relation. This data is presented at the bottom of Table 4. As one can see, the Target group
performs significantly worse than predicted for three of the four traits: Sustained attention,
Executive Functioning, and Working Memory.
To determine whether the results of the cognitive measure can discriminate between the GenEd
and Target groups, we calculated a linear discriminant analysis on the data with complete cognitive data records (N = 526). The four cognitive measures selected were the Woodcock-Johnson
Reversals Number Correct Score, the Tower of London—Drexel Total Move Score, the Stroop
Interference Score and the d2 Concentration Performance Score (as described above). The
estimation results of the discriminant analysis are shown in Table 5. The contribution of the
four cognitive measures is significant with a canonical correlation of 0.36. The within-group
standardized coefficients show that most of the contribution to the group differentiation involves
working memory (Woodcock-Johnson Reversals) and sustained attention (d2 Concentration
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Performance), both in positive direction. Executive function planning has perhaps a small contribution to discriminating between the two groups. The two groups, however, do not differ on
their performance on the Stroop test. While the two student groups can thus be separated on
the basis of the cognitive measures, the correlation of the group difference with the canonical
variate is of low to moderate strength, explaining about 13% of the canonical variance.
Table 5. Discriminant Analysis Results
Pooled Within-Class Standardized Canonical Coefficients
Variable
Can1
D2_CONCENTRATION_PERF 0.56
STROOP_Interference -.01
TOL_MOVE_SCR
-.10
WJREV_NUM_CORRECT
0.64
Canonical Adj.
Approx
Corr
Corr
S.E.
R^2
0.36
0.36
0.038
0.13

F(4,521)
20.01***

One important issue is whether teachers are sensitive to the students’ cognitive deficits. To assess
this, we asked the teachers to indicate whether the student had cognitive trait deficits in focused
attention, working memory, planning capability, and sustained attention. The teacher was to
bubble whether these deficits occurred “always,” “frequently,” “sometimes,” or “does not apply.”
Using the teacher judgment and cognitive tests as independent assessment methods, the validity
of assessing the four cognitive traits can be evaluated by a Multitrait-Multimethod (MTMM)
matrix (Campbell & Fiske, 1959). The MTMM Matrix of 6 displays Pearson, polyserial, or
polychoric correlations as adequate for the types of variables. The table entries are based on
pairwise-complete data (N=444). The smallest pairwise sample size is 425.
Table 6. Multitrait-Multimethod Matrix of Teacher Judgments and Test Scores of Four Cognitive Traits
Teacher Judgments
Focused
Attention
Teacher
Judgments

Cognitive
Tests

NCEO

Working
Memory

Executive
Planning

Cognitive Tests
Sustained
Attention

Stroop

WJ

TOL

Focused

1.00

Memory

0.83

1.00

Planning

0.86

0.93

1.00

Sustained

0.95

0.82

0.84

1.00

Stroop I

0.15

0.19

0.22

0.14

1.00

WJ

-0.19

-0.23

-0.24

-0.21

-0.11

1.00

TOL

0.14

0.14

0.11

0.12

0.11

-0.20

1.00

D2 CP

-0.28

-0.24

-0.29

-0.26

-0.21

0.36

-0.24
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d2 CP

1.00

The correlation patterns of the cognitive tests are clearly different from those of the teacher
judgments. The cognitive tests, although their reliability and validity is established by research,
correlate very little with one another, between -0.24 and 0.36, while the teacher judgments of the
same traits are highly correlated with each other, between 0.82 and 0.95. The teachers indicated
that all four trait deficits tend to occur with similar frequency in each of their students. In contrast, the unbiased cognitive tests indicate that the four traits are fairly independent of each other.
Perhaps most importantly, the corresponding teacher judgments and cognitive test scores of the
same trait show little or no correlation with each other, with validity diagonal values between
0.26 and 0.15. Thus, teacher judgments and cognitive test scores clearly measure something
different. We can thus conclude that teachers are not sensitive to the cognitive deficits in their
students.
Item Modification Results
The primary focus of the Fall 2008 and Spring 2009 studies was to explore whether surface
level item modifications might mitigate any features of standard items that suppress performance, especially by students with cognitive disabilities. We described the modifications in the
introduction and summarize the findings here. Table 7 indicates the reading and mathematics
modifications that were assessed in each study.
Table 7. Item Modifications Results for Reading and Mathematics
Reading Item Modifications
Revision Type

Fall 2008

Spring 2009

Bold

Yes

Yes

Boxed

Yes

_

Simplified Language

Yes

_

Thought Questions

Yes

_

Primed Items

_

Yes

Cued Items

_

Yes

Graphic Organizers

_

Yes

Passage Priming

_

Yes

Mathematics Item Modifications
Revision Type

Fall 2008

Spring 2009

Bold

Yes

Yes

Modified Graphics

Yes

_

Relevant Pictures

Yes

Yes

Scaffolding

Yes

_

Simplified Language

Yes

_

Primed Items

_

Yes

Cued Items

_

Yes
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The studies allowed us to answer the following questions:
1. Do the revised items improve access?
2. Does performance exceed chance?
3. Do the revisions improve performance and is the discrepancy reduced between the Target
and GenEd group?
4. How do the revisions relate to the student’s cognitive traits?
1. Do the items improve access?
We assessed whether the modifications improved access by comparing whether Target students
are less likely to omit responses to revised items than to base items. This analysis compares the
percentage of parent items omitted by students in the Target group with the percentage of revised
items the same students omitted. This within-students analysis calculates the percentage of each
type of items omitted by each student and evaluates the difference. The attempted rates of the
Revised items and the Parent items (unmodified) approached 98%. There was no difference
between the two types of items. This was likely because of the extremely high (almost ceiling)
rates of attempting items in the two studies.
2. Does performance exceed chance?
If the modifications effectively remove barriers to responding to the items, the Target students
should not only respond to the revised items but respond meaningfully. They should have a
reasonable probability of getting them correct—at minimum, above chance. The form of this
analysis follows the form of the previous analysis. The results of both studies are consistent.
Specifically, the GenEd group completed over 90% of the revised reading items above chance
and over 60% of the mathematics items above chance. The Target Group completed about half
the number of items above chance as the GenEd group. Importantly, the modifications did not
increase chance performance.
3. Do the revisions improve performance and is the discrepancy reduced between the
Target and GenEd group?
If the modifications are effective, they will improve the performance of students with the targeted
cognitive deficits, while having less impact on the performance of students who do not require
modifications. Importantly, the modifications may have the general effect of changing the difficulty of items, which would confound a direct comparison of the percent correct on modified
items and their parented versions. If the modifications were successful, we would expect to see
a narrowing of the gap in performance between target students and those in the control group.
That is, the Target group students would perform better on modified items than on parent items
while the GenEd students would do about equally well on both item sets.
NCEO
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However, since each student is exposed to only a few items of each modification type, it is more
efficient to analyze differential item functioning attributable to the modifications. Thus, instead
of considering group differences in performance, we studied changes in item difficulty specific
to the Target vs. GenEd groups. We used a two-group Rasch model calibration, whereby the
parameters of the parent items are treated as group-invariant and therefore permitting location
estimates of the two student groups relative to each other. This analysis produces estimates of
the difficulty of each item for the Target and GenEd student groups. We are interested in how
much easier the modified items become in the Target vs. the GenEd groups, relative to their
parent item difficulty parameters.
We conducted paired sample t-tests on difficulty estimates of the parent versus modified items to
assess whether the modifications effectively improved performance of the students. If the modifications universally improved performance, then both the populations should see a significant
reduction in difficulty estimates. Universal improvement speaks to universal design elements
of item construction. Nevertheless, it was our intention to selectively influence the difficulty
of the item of the Target group without affecting the difficulty of the item for the GenEd group.
Such a result speaks to improving the access of items for persistently low performing students
with disabilities. Such a result, however, is much more difficult to achieve.
With regards to the modifications of the reading assessment, the results indicate that Bolding/
underline (ts > 2.2, p < .03) and Boxing (ts > 2.9, p < .01) improved access for both the GenEd
and the Target population in the Fall 2008 data. Thus, Bolding and Boxing appear to improve
access to the items universally. Bolding was not significant in the Spring 2009 data. This discrepancy may be a function of power. Furthermore, the Spring 2009 data indicate that Graphic
Organizers reduces the difficulty for the Target group (t (23)=2.56, p<.02) but not the GenEd
group (t(23)=1.65, ns). There is also marginal evidence that Cueing reduced the difficulty for
the GenEd group (t (17)=1.8, p=.09) but not the Target group (t (17)=-1.46, ns) in the Spring of
2009. Thus, cueing appears to increase the disparity between GenEd and the Target group. It
also appears that some of the modifications of the reading assessment increased the difficulty
of the items. Specifically, the Thought Questions appeared to increase the difficulty of the
reading items for both populations (ts>1.9). The unpredicted, inhibitory effects of cueing and
thought questions may have arisen because these modifications impose an increased memory
and/or language load on the student. There was no influence of Primed, Passage Priming, or
Simplified Language.
With regards to the modifications of the mathematics assessment, the results indicate that Relevant
Pictures (ts > 2.1, p < .04) improved access for both the GenEd and the Target population in
the Fall 2008 data. Thus, Relevant Pictures appears to improve access to the items universally.
Relevant Pictures was not significant in the Spring 2009 data. This discrepancy may be a function of power. Furthermore, the Spring 2009 data indicate that Modified Graphics reduces the
232

NCEO

difficulty for the Target group (t (6)=2.8, p<.01) but not the GenEd group (t(6)=-0.38, ns). There
is also marginal evidence that Bolding reduced the difficulty for the GenEd group (t (38)=1.96,
p=.06) but not the Target group (t (38)=0.54, ns) in the Fall of 2008. Thus, bolding appears
to increase the disparity between GenEd and the Target group for mathematics. There was no
influence of Primed, Cued, Scaffolding, or Simplified Language.
4. How do the revisions relate to the student’s cognitive traits?
The final question is whether or how item modifications can be employed so that cognitive trait
deficits are no longer access barriers to educational performance testing. Our working model
for the effect of cognitive trait deficits had two basic assumptions:
Educational performance assessed with parent items is subject to individual differences on
cognitive traits. In other words, the cognitive traits predict the performance variable.
Educational performance assessed with optimally revised items is NOT subject to individual
differences on cognitive traits. In other words, the cognitive traits do NOT predict the performance variable.
What is specified here is essentially an interaction model where the cognitive traits have no
or a reduced impact on educational performance when revised items rather than parent items
are used in the assessment. The model can be implemented as a two-domain latent regression
IRT model, with each student having responses and cognitive variables in each of the two domains. One domain is for parent item assessment, the other for assessment with revised items.
The same cognitive test data are used for prediction on each of the student’s two records. The
three-parameter logistic item response model is used throughout. The analyses are performed
with AM (American Institutes for Research & Cohen, 2003), with permits design-consistent
effect estimation. In particular, the student ID is used as a cluster variable. We summarize the
effects below.
Overall, the results indicate that working memory, executive functioning, and sustained attention all relate significantly to both the parent and modified items of the reading assessment. In
addition, working memory, executive functioning, focused attention, and sustained attention all
relate significantly to both the parent and modified items of the mathematics assessment. This
result, in itself, validates the assessment of these four cognitive traits and reveals their importance
in large scale assessment. The goal of the current analysis is to determine how these cognitive
traits relate individually to the item modifications. That is, do the modifications reduce their
influence or enhance their influence. It is the hope that we can create modifications that reduce
the influence of these cognitive traits. We discuss each modification in turn below and display
the results of the interaction of item modifications with cognitive traits in Tables 8 and 9.
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Table 8. Results of Interaction of Item Modifications with Cognitive Traits for Reading
Working
Memory

Bold

Increases
Influence

Cue

Increases
Influence

Graphic
Organizers

Decreases
Influence

Executive
Function/
Planning

Focused
Attention

Sustained
Attention
Decreases
Influence

Prime
Passage Prime

Table 9. Results of Interaction of Item Modifications with Cognitive Traits for Mathematics
Working
Memory

Bold

Increases
Influence

Cue

Decreases
Influence

Graphic
Organizers
Prime

Decreases
Influence

Executive
Function/
Planning

Focused
Attention

Sustained
Attention

Increases
Influence
Decreases
Influence

Increases
Influence

Increases
Influence
Increases
Influence

Decreases
Influence

The Bolding/Underline modification enhances the influence of working memory and reduces
the influence of sustained attention deficits for reading. Thus, Bolding items makes the modification more difficult for students with low span working memory, but makes the items less
difficult for students with sustained attention problems (such as ADD). This somewhat mixed
result is typical of our findings. That is, the Bolded words likely adds to the information that the
student stores in memory, but helps the distracted student focus his or her attention. Similarly,
Bolding was found to enhance the influence of working memory in the mathematics assessment
and enhance the influence of focused attention problems.
Although all four cognitive traits related to performance for the primed items, the Primed items
had no significant impact on the influence of these traits in the reading assessment. However,
there is a marginal influence in the Primed mathematics items such that the Primed modifica234
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tion appears to reduce the influence of working memory. Thus, students with working memory
problems will have less difficulty with items that were primed relative to when they were not
primed. This is consistent with the notion that priming activates the relevant construct prior to
the presentation of the item. Thus, the relevant construct does not have to be accessed independently by the student. This appears to reduce the working memory load of those with reduced
working memory.
There is marginal evidence that the Cueing modification enhances the influence of working
memory for reading. However, there is strong evidence that the Cueing modification reduces
the influence of Working memory and Executive Functioning in the mathematics assessment.
In addition, the Cueing modification enhances the influence of Focused attention and sustained
attention in the mathematics assessment.
Although three of the four cognitive traits related to performance for the Passage Primed items,
the Passage Primed items had no significant impact on the influence of these traits in the reading assessment.
There is marginal evidence that the Graphic Organizer modification reduced the influence of
working memory for the reading assessment. The graphic organizer was designed to reduce the
influence of working memory by providing a visual aid so that the student does not have to store
the information in working memory. Thus, this modification appeared to function as designed.
The Relevant Pictures modification reduced the influence of working memory and enhanced the
influence of sustained attention deficits for the mathematics assessment. Similar to the graphic
organizer, the relevant pictures modification was designed to reduce the influence of working
memory by providing a visual aid so that the student does not have to store the information in
working memory. This modification functioned as designed in that way. However, it had the
unwanted side effect of enhancing the influence of sustained attention. Those with sustained
attention deficits may have been distracted by unnecessary detail in the relevant pictures. We
are exploring this issue in the current IES research study.

Discussion
The data from the two studies provide some very clear answers to critical questions about the
Target population and provide some information about how item modifications influence the
Target and general population. Specifically, the data show that the Target population differs
from the general population in the working memory capacity, ability to sustain attention, and
executive functioning. Furthermore, teachers are unable to differentiate cognitive limitations.
Generally, teachers were unable to discriminate which children had specific cognitive deficits;
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instead they appeared to believe that a child functioning in the low performing group had deficits
in all cognitive traits. The assessment data reveal that students attempt virtually all questions.
The modifications provided mixed results. Bolding, Boxing, and Relevant Pictures appeared to
universally improve performance. Graphics appeared to selectively improve the performance
of the Target group but not the GenEd group. The relations between the modifications and
cognitive traits revealed the complexity in developing modifications for a Target group. That
is, the effects of modifications interacted with cognitive trait. This suggests that modifications
may need to be implemented on selective basis. We discuss these findings here.
As expected this research has important implications for assessment design to ensure that assessments are universally designed and provide appropriate access for students with disabilities.
Additionally, specific item modifications appear to enhance the accessibility of assessments for
students with particular cognitive deficits while reducing the performance for students with other
cognitive deficits. Because our data suggest that modified test forms my be effectively developed
to be used for students who have specific cognitive deficits, these tests could appropriately be
consider “accommodated” assessments. Considering these assessments as “accommodated”
provides several advantages. Perhaps most importantly, IDEA policies are in place that govern
the use of accommodations and these policies are consistent with how decisions should be
made regarding the implementation of the strategies discussed in this Chapter. As such, our
findings are relevant to potential policy considerations concerning whether only IDEA or 504
eligible students with disabilities should be permitted to receive assessment accommodations.
Furthermore, the findings lead one to question the ability of classroom teachers to identify those
students with disabilities who have specific cognitive processing deficits which has implications
for how appropriate data might be collected to inform IEP team decision making.
We initiated these studies to determine whether we could generate item modifications that selectively improved the performance of the Target group by moderating some of the non-academic
influences inherent in standard items. To put it more succinctly, we attempted to create modifications that made it easier for the Target group to “show what they know.” Implicit in this
endeavor is the assumption that the Target group has some cognitive impediments that inhibit
test taking, relative to the GenEd group. To determine whether this assumption was valid, we
assessed four broad cognitive traits in our participants in Study 2. Our findings were striking.
The Target group displayed significant deficits in sustained attention, executive functioning,
and working memory.
Sustained attention, executive functioning, and working memory are critical for both learning
and displaying knowledge. Sustained attention is the ability to be alert and respond to stimuli
associated with the task at hand. Deficits in sustained attention become particularly apparent in
repetitive, non-engaging activities, such as academic assessments. As such, deficits in sustained
attention potentially inhibit test taking performance of the Target group, relative to the GenEd
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group. Executive functioning refers to one’s ability to plan, inhibit impulsive behavior, and
control other cognitive processes. Deficits in executive functioning become apparent in situations whereby the participant’s abilities are reaching their limit, such as with complex problems,
stressful environments, and fatigue. Again, all of these factors are inherent in academic assessment. Finally, working memory refers to the amount of information one can temporarily hold
and manipulate in a limited capacity cognitive system. A deficit in working memory becomes
apparent when one is asked to manipulate large amounts of information without external aid.
Working memory is central to reading and mathematics. As such, working memory is also
critical to academic assessment.
Having established that the Target group has deficits that potentially affect the student’s test
taking abilities, we can now address the influence of the modifications. When we view the
modifications as a whole, it is apparent that most of the modifications had little positive effect
for the Target group. However, our data showed (1) that Bolding, Boxing, and Relevant Pictures
improved all students’ performance, and (2) that Graphic Organizers and Modified Graphics
selectively improved performance of the Target group.
Universal design helps the GenEd group because of continuous variation in cognitive traits. The
modifications that improved all students’ access to the questions can be considered to inform
the assessment community on universal design. Those modifications, Bolding, Boxing, and
Relevant Pictures, all appeared to reduce reading load or focus the student’s attention on important information. Specifically, the Bolding modification emphasized key words by graphically
making the words more salient (reading and mathematics). The Boxing modification embedded questions within a passage in close proximity to the information relevant to the question
(reading). Relevant pictures added visual representations of the information in the passage to
reduce reading load (mathematics). An important principle used in accommodations research
is something called the “interaction hypothesis” which refers to the principle that a valid accommodation is one that improves the performance for students with disabilities but has no
effect of the performance of typically developing students. Normally, this would suggest that
these modifications weren’t increasing accessibility for students with disabilities but were just
making the items easier for all students. However, we found that a significant proportion of the
general education population also had cognitive processing deficits. As such, we would expect
effective accommodations to influence the GenEd population as well. Bolstering this hypothesis is the fact that Bolding and Boxing added no additional information to the items. Bolding
simply changed the salience of some of the words. Boxing simply moved the questions near
the text. As such, these modified items still required the students to extract and manipulate the
information in the item correctly. These modifications likely reduced the distractions apparent
in the items that were less relevant to correctly solving the item. The Relevant Picture modification, on the other hand, added a graphic that helped visually illustrate the concept being
described in the text. Whether one considers this illustration central to the solving of the item
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is up for debate. It is clear that one can construct items in which the derivation of the illustration
is central to solving the item. Nevertheless, such an item would not be eligible for a Relevant
Picture modification. Only those items in which the illustration is not central to the solution
are candidates for such a modification. In sum, Bolding, Boxing, and Relevant Pictures should
be considered as candidates for universal design improvements to item generation.
Two of our modifications, Graphic Organizers and Modified Graphics, selectively improved
the performance of the Target group relative to the GenEd group. As such, these modifications
appeared to moderate the Target group’s specific test taking deficits. Graphic Organizers and
Modified Graphics use graphical representations to focus students’ attention on key words or
ideas and organize the information in the item. These items likely reduce the amount of working
memory students require to complete the task by providing some organization to the information.
Because the Target group selectively benefited from these modifications, we can be relatively
confident that they did not simply make the item less difficult. Rather, the modifications likely
reduced the influence of “nuisance factors” such as the required working memory load to process
the standard sentence structure when large amounts of information are presented in an item.
The data relating cognitive traits and the modifications explain the difficulty in creating modifications that selectively influence the Target group. First, it is important to note that the cognitive
traits we measured are continuous. So, for example, there are students who are along the entire
continuum between low and high working memory. We did not classify students as having a
deficit in any particular cognitive trait. Rather, we assessed the relation between the cognitive
traits and the change in difficulty of the item resulting from the modification. Importantly, we
found that low scores on cognitive traits were not confined solely to the Target group. That is, a
subset of students in the GenEd group also had low scores on at least one cognitive trait. Such
an overlap of groups’ performance on the cognitive traits likely contributed to the difficulty of
selectively influencing the Target group.
The data relating cognitive traits and the modifications reveal that each modification had differential influences on the cognitive traits. That is, the results did not uniformly demonstrate
a benefit for students with disabilities who had specific processing deficits in the manner that
we had hypothesized. For some cognitive deficits particular test item modifications resulted in
improvements in performance. These same modifications in some cases lowered performance
for students with other cognitive deficits. For example, the use of bolding in reading assessments increases the influence of deficits in working memory while decreasing the influence
of deficits in sustained attention. In general, test developers should be cautious utilizing item
modification universally for students with disabilities since some modifications actually increase
the difficulty for some students while they benefit other students. Since none of these modifications universally benefit students with any cognitive deficit, IEP teams will need to know what
specific cognitive processing deficits students have and then base their decision making on that
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information. Whereas it might seem that the use of bolding and other item modifications might
help some students and be innocuous for other students, the reality is that for many students the
indiscriminate use of bolding will decrease accessibility.
Although the differential influence of the modifications on the cognitive traits makes it difficult
to find an influence of the modifications on a large, undifferentiated group of students, it is not
a difficult obstacle to overcome in the academic environment. That is, our data indicate that
students often had deficits only on one, or perhaps two, cognitive traits. As such, each modification can be administered to students with the deficits that the specific modification benefits.
Unfortunately our research indicates that teachers are generally unable to reliably determine the
extent to which students have specific cognitive processing deficits. Therefore, it is critical that
cognitive processing skills be reliably assessed. It may be that only the use of cognitive assessments such as was used for this research provide a defensible method for identifying students
who have specific deficits that would benefit from item modification. Some information such as
from the Woodcock Johnson may be available from the comprehensive assessment that students
with disabilities typically receive. Other information is probably unavailable and would most
likely require the school psychologist to administer additional assessments. This information
may not be too difficult to obtain because many students with IEPs have been assessed by a
psychologist at some point.
It is also important to note that we found that over 17% of general education students that were
not identified as having disabilities actually had significant deficits in sustained attention and
11% of the general education students had significant deficits in executive functioning. We
have no additional information about these students. It is possible that they may be achieving
satisfactorily and may not require special education or they might actually qualify for services
and not have been identified for some other reason. We are aware that other GSEG projects
found significant numbers of very low achieving students who otherwise would have been eligible for participating in the AA-MAS except that they were not identified as having disabilities.
We are aware that some states do permit students without disabilities to receive assessment
accommodations. It is very likely that these students who have cognitive deficits but are not
formally identified as students with disabilities would benefit from test accommodations to the
same extent as students who have actually been determined to be eligible under IDEA or 504.
This finding has very important implications as states examine their accommodation policies.
In conclusion, we developed and tested the effectiveness of item modifications to allow persistently low performing students to “show what they know” on large scale assessments. We
found that our Target group differed from our general education group in terms of working
memory capacity, ability to sustain attention, and executive functioning ability. Many of our
modifications interacted with cognitive traits. This result suggests that modifications of items
are appropriate when administered selectively. Taken together the results of the research suggest
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that IEP teams may require additional training to help them understand that the indiscriminate
use of accommodations may actually make tests less accessible for some students with disabilities. In addition, determining which students require particular accommodations appears
to require systematic assessment of cognitive processing since teacher judgment alone appears
to be insufficient.
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Background
The State of Maryland has always been committed to ensuring that all students achieve rigorous State standards and perform at the highest level at which they are capable. However, there
exists a population of students who are not well served by either the State’s current alternate
assessment based on alternate academic achievement standards, the Alternate Maryland State
Assessment (Alt-MSA), or the general assessment, Maryland School Assessment (MSA) even
with accommodations. This chapter provides an overview on the approaches taken and the lessons learned when developing the operational Modified High School Assessment (Mod-HSA).
Maryland’s decision to implement an assessment based on modified academic achievement
standards was determined through various meetings with Maryland State Department of Education (MSDE) personnel and stakeholder groups, which included teachers, administrators,
parents, content experts, higher education representatives, and business representatives. In
2005, Maryland chose to implement the interim flexibility option 3, which allowed states to
offer their own ideas for the secretary of education’s consideration. When the secretary offered
this interim flexibility for the 2004-05 AYP determinations, several states developed a different
idea and were approved to use that proposal (Colorado, Maryland, and Massachusetts1). This
accountability option under No Child Left Behind (NCLB) was approved by the United States
Department of Education (USDE) for use in Maryland’s accountability plan in 2005. Based
on issuance of final federal regulations, the MSDE communicated to local school systems the
plan to implement a modified assessment based on grade-level academic content and modified
achievement standards by the year 2008.
Beginning in 2005, the MSDE gave school systems the opportunity to appeal the annual yearly
progress (AYP) status for an individual school, if that school did not achieve AYP in the special education subgroup only (Maryland State Department of Education, 2006). It permitted a
school to determine if its failure to achieve AYP in the special education subgroup for reading
and mathematics was due to students not having the opportunity to participate in a modified
assessment. MSDE released participation criteria and a rubric for a student’s Individualized
Education Program (IEP) team to use to determine if students would be eligible to take a modified assessment if one was in place. The criteria and rubric specified the instructional components that must be present in a student’s IEP to substantiate the student’s eligibility to take a
modified assessment. Each appeal was reviewed by the MSDE, and if the documentation was
adequate to demonstrate that students were eligible to take a modified assessment, and if the AYP
recalculation showed that the school now met AYP, then the school is declared to make AYP.
School improvement decisions were made based on existing decision rules using the updated
AYP status. This appeals process ended once the Modified Maryland School Assessments were
in place (Mod-MSA). Table 1 provides the number of appeals submitted in 2006 and 2007 and
the final MSDE decision regarding the appeal.
More information is available in Accountability for Students with Disabilities: Accountability Plan Amendments for 2004-05 available at http://www2.ed.gov/policy/elsec/guid/raising/disab-acctplan.html.
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Table 1. Mod-MSA Appeals Processed
Appeals
Submitted

Appeals
Approved

Percent
Approved

Total Number of Students
with Disabilities Assessed
under MSA

2006 Reading

909

600

66%

38,168

2006 Math

652

339

52%

38,198

2007 Reading

748

438

59%

43,551

2007 Math

491

251

51%

43,474

Purpose of the Modified Assessments in Maryland
Maryland’s alternate assessments based on modified achievement standards (AA-MAS) were
developed as an alternate to the High School Assessment (HSA) end-of-course assessments for
algebra data/analysis, biology, English and government. Maryland determined it was critical to
begin the development with the modified assessment at the high school level since these assessments would serve as a graduation requirement for students who entered grade 9 in 2005. Later,
the Modified Maryland School Assessment (Mod-MSA) would also be developed for students
enrolled in grades 3-8 for reading and mathematics. The Mod-HSA is offered online and in a
paper and pencil format. The online testing platform offers various tools and accommodations
including a highlighter, eliminate a choice option, ruler, calculator, and the use of an audio file
to deliver the verbatim reading accommodation. In addition, the Mod-HSA is also offered in
large print and braille.
In 2006, MSDE established a Modified Assessment Management Team consisting of personnel from the Division of Special Education/Early Intervention Services (DSE/EIS), Division
of Accountability and Assessment (DAA), and the Division of Instruction (DOI). These three
divisions held regularly scheduled meetings and solicited feedback from Maryland’s National
Psychometric Council (NPC), district level staff, principals, special education directors and
educators, content specialist and representatives from higher education institutions, nonpublic
schools, and special education advocacy organizations. The Mod-HSA was developed in four
content areas: algebra/data analysis, biology, English, and government. The Mod-HSA for
algebra/data analysis and English are part of the State’s Education Accountability program
under NCLB and contribute towards measurement of AYP. The Mod-HSA for Biology also
meets the requirements of NCLB but is not a part of AYP determination. The Mod-HSA for
government only meets the State graduation requirement for students. The Mod-HSAs serves
several purposes to include:
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NCLB accountability measures;
•

Ensure that all students have access to the general education curriculum which will be measured by an assessment program;

•

Ensure that all students are included in the statewide accountability system;

•

Allow all students to participate in standards-based instruction and curriculum;

•

Provide a means for charting student performance from year to year relative to the state
content standards;

•

Provide teachers/schools/districts with information to inform instruction and support program evaluation; and

•

Hold schools and districts accountable for improved instruction and student learning.

The MSDE used a variety of methods to determine how items could be written or revised for
the eligible population. These methods included a literature review, focus groups, survey, item
writing workshop, and cognitive labs In the fall of 2007, the MSDE conducted regional training sessions throughout the State for Local Accountability Coordinators (LACs), Directors of
Special Education, principals, IEP case managers and school test coordinators. These regional
sessions provided training on the Mod-HSA participation criteria and eligibility tool.

Test Modification Literature Review
In early 2007, Maryland Assessment Research Center for Education Success (MARCES) at the
University of Maryland conducted a detailed literature review for the MSDE to identify test
modifications that have success for students with disabilities. This literature review included
research-based modifications that would best suit the needs of students with disabilities during
testing administration. MSDE staff members also reviewed current literature and research related
to strategies to identify, select, administer, and evaluate the use of appropriate accommodations
for instruction and assessment for students with disabilities. Next, the MSDE met with various
stakeholder groups to determine the type of format that would be used for the modified assessments. During the feedback, special educators recommended that the assessments not include
constructed response (CR) items since students in the target population often express language
issues that may impact their ability to successfully respond in writing. As a result, the Mod-HSAs
were designed to only include selected response (SR) items. Finally, the MSDE determined
that the Mod-HSAs would include the following changes of structure and/or format to items:
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•

Consist only of selected responses with three answer choices

•

Use simplified sentence structure

•

Use graphics to support text

•

Use a bullet list for the algebra/data analysis and mathematics stimulus material

•

Exclude extraneous information when possible

•

Exclude “except” and “not” questions

•

Avoid “A”, “B” and “C” label information in an item stem

•

Employ reformatting of long paragraph questions into bullets if possible

•

Add “pre-reading” text prior to passages

•

Bold key words

•

Increase font size

Focus Group
A focus group was convened in the spring of 2007 consisting of special educators, general educators, content specialists, and MSDE staff from the DOI, DSE/EIS and DAA. During the focus
group meeting participants responded to the following questions: (1) What are the students’
barriers to demonstrating understanding of the content area? (2) How do these students process
information? (3) What are the students’ learning characteristics? (4) How do the students’ disabilities preclude them from accessing the grade-level curriculum? (5) Who are the students
likely to participate in the alternate assessment based on modified achievement standards?
Survey
A survey was developed and administered in the spring of 2007 to content item writers, special
educators, and general educators. The survey questions assisted the MSDE with identifying the
learning characteristics of students, methods used in instruction, setting of instruction, accommodations used, and how progress is monitored. Furthermore, the survey included open ended
questions related to test design and administration of the assessment. A total of 43 out of 50
surveys were completed. Tables 2 and 3 provide the results based on the questions regarding
student characteristics and instructional methods used.
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Table 2. Student’s Characteristics Survey Question #2
How does the student’s disability affect progress in the general
curriculum? The student has difficulty with the following:

Percentage

Comprehending written materials

51.1%

Difficulty following multiple steps

51.1%

Overwhelmed with many sentences/words on a page

48.8%

Difficulty completing written tasks

44.1%

Maintaining time on tasks

39.5%

Easily distracted

37.2%

Following directions

34.8%

Comprehending auditory presentations

27.9%

Bridging gap between concrete to abstract concepts-concrete thinker

26.0%

Unorganized

26.0%

Time to complete tasks

2.2%

Table 3. Instructional Methods Survey Question #4
How are methods of instruction different for this student
compared to special education students taking the regular
assessments?

Percentage

Requires repetition of directions

62.7%

Extended time

58.1%

Scaffolding questions

55.8%

Slower pace of instruction

53.5%

Decreased level of content complexity

46.5%

Increased wait time

44.2%

More visual cues

32.5%

Greater use of assistive technology

30.2%

The results of the survey further assisted the MSDE with refining the list of alternations that
would be used to develop the modified assessments.

Development the Modified High School Assessments
The MSDE initially oversaw the initial item modification and development work since a vendor
was not initially in place for this scope of work. Maryland typically involves multiple measures
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to ensure that test items assess high-order thinking skills. On Maryland’s regular assessments
higher order thinking skills are primarily measured on the state assessments through CR items.
However, since the Mod-HSAs were designed with all SR items, staff from MSDE’s DOI and
DAA participated in three-day training to ensure that SR items were still able to assess higher
order thinking skills. This training explicitly focused on writing SR items and on converting
CR items to SR items.
Based on the results of the survey and focus groups, the MSDE reviewed the list of alterations
to determine if any additional alterations should be added or deleted. A pool of existing HSA
items were identified to be revised for the Mod-HSAs. Content and special education review
teams met for item development meetings during the summer of 2007. MSDE lead content
staff and local school system special education leads who were knowledgeable in each specific
content area served as the team leads for the item review groups. During the item development
meetings, item writers received training on reviewing item analysis such as p-values, point biserial numbers, and determining which distractor (of the 4) should be eliminated or if a distractor
should be revised or rewritten. This training also focused on universal design principles for assessments, maintaining higher order thinking skills in SR items, and adhering to the modification
and alterations style guidelines. Finally, item writers reviewed and maintained the assessment
blueprint developed by the MSDE. At the conclusion of the item writing/revision meetings,
these items then underwent review and revision at the MSDE prior to their submission to the
testing vendor for inclusion in the new Mod-HSA item bank.
After items were received by the testing vendor, all items were uploaded into the item bank and
all graphics and stimulus materials were revised as requested. At this point, all items underwent
a series of editorial reviews in accordance with the following procedures:
•

Items were edited according to standard rules developed in conjunction with the MSDE.

•

Items were reviewed for accuracy, organization, comprehension, style, usage, consistency,
and fairness/sensitivity.

•

Item content was reviewed to establish whether the item measured the intended GoalExpectation-Indicator-Assessment Limit.

•

Verification was made that copyright and/or trademark permissions had been obtained for
any materials requiring permissions.

•

Internal reviews

Once the testing vendor performed the required internal reviews, item revision recommendations
were submitted to the MSDE for their review. Any associated stimulus material, graphic, and/or
NCEO
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art was provided as well as information regarding the Goal-Expectation-Indicator-Assessment
Limit that each question addressed. MSDE performed a final review of the items and provided
feedback to the testing vendor content specialists so that the final edits were incorporated into
the items.
Content and Bias and Sensitivity Reviews
The content review and bias/fairness review committees, selected by the MSDE, conducted
the final round of reviews. These committees were composed of diverse groups of Maryland
educators. The bias/fairness review committee consisted of one male and nine females; the
ethnic composition included African Americans, Caucasians, Hispanics and one Asian. These
committees reviewed each item to ensure that the content: (a) accurately reflected what was
taught in Maryland schools; (b) correctly matched the intended CLG indicator; and (c) did not
unfairly favor or disadvantage an individual or group. A total of 699 items were reviewed across
all four content areas. Of these items, eight (0.01%) were rejected by the Bias/Fairness Review
Committee. One hundred and fifty-nine items were accepted with edits (22.7%). In total, the two
committees accepted a total of 532 (76.1%) of the 699 Mod-HSA test items (Maryland State
Department of Education, 2008c). Upon completion of this final round of reviews, the MSDE
and the testing vendor content specialists conducted another side-by-side meeting to evaluate
reviews by the content review committees and the bias/fairness review committee. The testing
vendor content specialists then made any necessary final edits to the items and/or revisions to
the accompanying graphics. The items that survived this process were then eligible for placement on the Mod-HSA forms.
In preparation for the administration of the Mod-HSAs, the MSDE developed practice examiner manuals for teachers to use with students in order to prepare for the test administration.
In addition, the MSDE also publicly released items from the regular High School Assessment
(HSA) in the four content areas, algebra/data analysis, English, biology, and government and
modified these items based on the MSDE style guides. The paper version of the public released
item included the original Public Release item (and any stimulus material) along with the
Core Learning Goal-Expectation-Indicator reference to the content area tested by the item. On
each facing right-hand page, the text of the modified item appears, along with brief statements
explaining the strategy used by teams of content experts from around the state to modify the
item. Similar items appeared on the operational forms of the Mod-HSA. In addition to the paper
format items, students, parents, and teachers were also given access to the public released item
through the electronic practice test via the testing vendor website. The electronic practice test
and tools are intended to support and enhance student preparation for the Mod-HSAs. These
tutorials provide direct exposure to the format and structure of the questions and enabled users
to receive direct feedback for each item. Examples of the regular HSA item and the Mod-HSA
item that corresponds to it are provided below.
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Figure 1. Example of an HSA Item and the Corresponding Mod-HSA Item for English

Regular HSA English Item-Answer Key is A

Mod-HSA English Item
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Figure 1. Example of an HSA Item and the Corresponding Mod-HSA Item for Algebra/Data
Analysis

HSA Algebra/Data Analysis Item-Answer is B

Mod-HSA Algebra/Data Analysis Item
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Cognitive Labs
In the winter of 2008, MSDE conducted a series of Cognitive Labs, or “Think-Aloud” testing
sessions, with high school students enrolled in the appropriate courses and highly likely to
meet the eligibility criteria to take a modified version of one or more content assessments. The
purpose of the cognitive labs was to discover important qualitative information, in conjunction
with traditional statistical analyses, to better determine the effectiveness of the modification
techniques and, where appropriate, to refine the modification techniques and individual test
components during future development cycles and extensions of the Mod-HSA. In the selection
and development of the items and stimuli used in the assessments, the MSDE utilized a number
of methodologies to modify items without compromising the construct of the material being
tested. A sampling of the modifications studied in the cognitive labs included:
1. Number of options reduced from 4 to 3
2. Simplified language and graphics within directions, items, and passages
3. Removal of extraneous text from within an item or passage
4. Supplemental graphics included with an item or passage
5. Passage chunking and the repetition of passage text as part of an item stem
The intent of these content modifications was to make the content more accessible to the students
who qualify to receive a modified assessment, while not creating an advantage or disadvantage
for any student taking either the traditional HSA or the Mod- HSA.
The cognitive lab study design consisted of mini-forms of 8 items apiece, each form administered in a one-on-one environment to approximately 9 students from the Mod-HSA. The overarching study design, by Content Area, is provided in Table 4. The study was designed to be
administered by Maryland teachers familiar with the content and the student population served
by the modified assessments. A student was excluded from the study if his/her disability made
it unreasonable to expect the student to sit in a one-on-one testing situation that required talking
at length to an adult who may not have been familiar to the student.
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Table 4. Study Design by Content Area

Content
Assessment

Level

Preferred
Number
Students
per Form

Number of
Forms per
Content Area

Minimum Number of
Students

English II

High School End
of Course

9

2

18

Algebra/Data
Analysis

High School End
of Course

9

2

18

Biology

High School End
of Course

9

2

18

6

54

Study Totals:

Each mini-form was designed to contain 5 unique items from the modified practice test content.
Where possible, the items were selected to reflect a variety of modification methods and item
styles. For each content area, a set of 3 traditional HSA items were selected from the 2007
released tests for use as linking items across both mini-forms. The linking items were chosen
to reflect three of the item styles presented in the modified section of the form. The design
for each cognitive lab form is provided in Table 5. When creating the test form the directions
provided, both written with the items and those that are read to the students prior to testing,
were designed to mirror the directions on the formal Mod-HSA and Mod-MSA tests. When
additional directions were needed, they were written using language similar to the regular test
booklets. Additional directions were minimized to the degree possible. Finally, any materials
that were accessible to a student during formal testing: formula sheets, calculators, ruler, etc.,
were provided during this study. The goal was to simulate the conditions under which a student
would be taking the Mod-HSA.
Table 5. Form Design by Content Area & Level
Total
Number of
Items per
Form

Total Number
of Modified
Items Studied
per Content
Area

Content
Assessment

Number of
Forms per
Level

Number of
Modified Items
per Form

Total Number
HSA Linking
Items per
Content Area

English 2

2

5

3

8

10

Algebra/Data
Analysis

2

5

3

8

10

Biology

2

5

3

8

10
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There are two main methods for collecting verbal feedback during a cognitive lab setting: concurrent, as the student answers each question; and retrospective, after the student completes a
question or set of questions. In trying to balance the potential loss of reasoning information with
the consequences of requiring a student to think-aloud, interrupting the thought-process of a
student who is engaged in a test item, this study was designed to utilize a retrospective reporting methodology. Using this method, the student completed an individual item or item set, as
found with passages or stimuli, verbalize his or her thought process, and then answer a series of
questions designed to further elicit information from the student. The student worked through
the 8-item form in this manner until all items were completed and the interview ended. Prior to
conducting the cognitive lab studies a series of face-to-face interviewer training sessions were
held by content area. During the training, interviews were provided with the interview books
as well as mini form student test books.
Results and Conclusions of the Cognitive Labs
The data gathered from the cognitive lab sessions were carefully reviewed, and the majority
of the incorrect responses indicated a lack of understanding of grade-appropriate content and
vocabulary rather than a lack of accessibility in the construct of the items. The only accessibility issue highlighted by student comments focused on the issue of overall item length, an
issue more commonly attributed to the unmodified items or higher difficulty items, resulting
in a recommendation to decrease the amount of text and remove or reduce the complexity of
difficult graphic elements. In addition, results demonstrate that modification does not take the
place of basic content knowledge. In short, students who were unfamiliar with the content being assessed continued to be unfamiliar with the content, even if they understood the question
being asked by the item itself. Overall, the modified items appeared to be fairly accessible to
the target student population. The modifications did appear to help students extract the relevant
content. The modifications that clearly assisted students during the study were the decreased
amount of extraneous text and increased white space and information placed in bullet format.
The overall length of a few items did make them difficult, a fact that was addressed by the variety of item difficulties and styles of presentation used across the full modified exam (Maryland
State Department of Education, 2008a).
Due to timing constraints, the data were not available in time to affect the first round of development for the Mod-HSA; however, they were useful in informing the final forms construction
for the two modified forms created for each content area coming out of the field testing in May,
2008. The application of these modification techniques, with increased focus on extracting extraneous text and complicated graphic elements, was applied to the first item development cycles
for the Modified Maryland School Assessments for students in grades 3-8 and will be utilized in
future development efforts for the Mod-HSA (Maryland State Department of Education, 2008a).
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Mod-HSA Item Selection and Field Test
For the May 2008 administration, the MSDE and vendor content specialists worked together
to create the field test forms. The Mod-HSA items included in these forms were balanced in
terms of content, and were included to give the MSDE flexibility in determining the final operational set of items. The test construction process resulted in two field test forms per content
area, each containing 94 to 99 items, depending on the content area. Of the items selected, 50
subsequently were selected to comprise each of two pre-equated operational forms that were
used to score students participating in this administration and to comprise forms for use in
subsequent administrations. Each form included 70 to 75 modified-HSA field test items that
differed across the forms and a set of 24 common HSA items designed to serve as an external
anchor to link the Mod-HSA items to the HSA scale. These 24 items did not count toward students’ final scores. The 24 items in the external anchor sets were embedded within the field test
forms for each content area in groups of 6 to 8 items within each section of the test. During the
May 2008 test administration, one form was administered on paper and online and another form
was administered online only. There was also a summer administration, and two forms were
administered for each content area. Following the administration and review of item analyses,
the MSDE made a final decision on the set of 50 items to comprise the operational forms for
the present and future administrations. These 50 items were selected based on the test blueprint
and psychometric criteria defined for the Mod-HSA program. The remaining Mod-HSA items
and corresponding statistics were sent to the item bank. The item parameters estimated during
the May 2008 administration were used to generate scores on those forms, so no calibration or
equating will be needed in future administrations. The Mod-HSAs are administered at the same
time as the regular HSA, which is in October, January, April, May, and summer (July/August).
When placing the final items on the operational test, care was taken to place the HSA items in
approximately the same position within the Mod-HSAs as when the items were originally field
tested and parameters were established. In 2009 the Mod-HSA became an operational test. Although the field test form was longer, once the Mod-HSA became an operational test, the test
sessions were reduced from three to two and the number of items administered is 20-25 less
than the regular HSA. In addition, the Mod-HSA assessments only contains selected response
items only, the SR items have three answer options instead of four, and the items adhered to
the modification techniques as described previously.
Description of the Linking Study
It was important for the MSDE to be able to link the HSA and Mod-HSA to the same scale
due to the combined score option being available to fulfill the assessment graduation requirement. This option allows a student to offset lower performance on one assessment with higher
performance on another. To obtain data that could be used to link the Mod-HSA to the HSA
scale, two groups of students took the Mod-HSA in May 2008. The first group was the Target
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population, students identified by the MSDE as being eligible to take the Mod-HSAs. These
students took the Mod-HSA instead of the regular HSA. The second group of students was the
Linking sample consisting of general education HSA examinees selected by MSDE to take the
Mod-HSA and the general education HSA. The data provided by this second group of examinees
were used to calibrate the Mod-HSA field test forms and to equate these forms. As an incentive
to participate in the Linking sample, these HSA students received the higher of their two scores
on the Mod-HSA or regular HSA. Students from the Target population, taking the paper version
of the Mod-HSA, took Form 108, while Forms 108 and 208 were spiraled at the school level for
the students taking the online version of the test. For the Target population, data resulting from
the paper and online versions of the Mod-HSAs were combined for the analyses of Form 108.
All students in the Linking sample took Form 108 or 208 of the Mod-HSAs online. The forms
were spiraled at the school level to ensure that a comparable number of students took each form.
Equating Designs
Two equating designs were used to align scores from the Mod-HSAs to the same scale as the
HSAs: 1) common items design, and 2) common persons design. The common items design
made use of the external HSA anchor sets embedded in the Mod-HSAs. The common persons
design used the HSA and Mod-HSA scores of the Linking sample for the equating. The two
designs were planned so that if one design was not effective there would be an alternative approach that might be used for the purposes of aligning the Mod-HSAs to the HSA scale. Each
of the four content areas, algebra/data analysis, biology, English, and government, contained
50 operational items worth a total of 5 points. Analyses of the field test items were conducted
following receipt of the final scored student data files. Item analyses results were examined prior
to the selection of operational items. Item-level analyses consisted of classical item analyses and
differential item functioning (DIF). Analyses were completed using GENASYS. In general, the
two approaches to linking the Mod-HSA to the HSA produced very similar results. The NPC
recommended to use the results obtained using the parameters of the common items design
and the Stocking and Lord (1983) equating method. One reason for this decision was that IRT
equating allows for the removal of misbehaving items; another was that this would allow the
same equating method to be used for both the Mod-HSA and the HSA (Maryland State Department of Education, 2008c).
Operational Test Results
The number of students taking the Mod-HSAs during the May administration ranged from 2,012
for the biology test to 2,720 for the algebra test for the Target population; the sample sizes ranged
from 1,947 for the English test to 3,144 for the biology test for the Linking sample. Similar numbers
of students took each form within each group and content area. For the Target population, about
66 percent of the students were male. The ethnicity breakdown included approximately 62 percent
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African American, 28 percent White, 8 percent Hispanic, 1 percent Asian/Pacific Islander and less
than 1 percent American Indian. The gender and ethnicity percentages were consistent across content area. For the Linking sample, the male to female ratio was approximately equal. The ethnicity
breakdown included approximately 60 percent White, 30 percent were African American, and the
remaining 10 percent coming from the Hispanic and Asian/Pacific Islander groups. The gender
and ethnicity percentages were comparable across content areas (Maryland State Department of
Education, 2008c).

Classical Item Analyses
Classical item analyses involve computing a set of statistics for every item in each form. The
statistics provide key information about the quality of the items from an empirical perspective.
The statistics estimated for the Mod-HSA items, and associated criteria used to flag items for
content specialists’ review, are described below.
Classical Item Difficulty (“p-value”):
This statistic indicates the mean item score expressed as a proportion of the maximum obtainable item score. For SR items, it is equivalent to the proportion of examinees in the sample that
answered the item correctly. Desired p-values generally fall within the range of 0.10 to 0.90.
Occasionally, items that fall outside this range can be justified for inclusion as an operational
item based upon the quality and educational importance of the item content or the ability to
measure students with very high or low achievement, especially if the students have not yet
received instruction in the content. The lower eigenvalues and percentages of score variance accounted for by the first factor in the Target populations appears to be a product of the difficulty
of the Mod-HSA items for students in the Target populations. For the linking group the mean
p-values were in the low 0.70s, a moderate degree of difficulty. For the target populations, they
were in the high 0.40s, on average. Since the Mod-HSA includes only three choice options, the
item p-values could reflect a considerable amount of guessing (Maryland State Department of
Education, 2008c).
The Item-total Correlation of the Correct Response Option:
This statistic describes the relationship between performance on the specific item and performance on the total test including the item under study. It is sometimes referred to as a discrimination index. For SR items, the item-total correlation is the point-biserial correlation. Values
less than 0.10 were flagged for a weaker than desired relationship and requiring careful consideration by MSDE before including them on operational forms. Items with negative correlations
can indicate serious problems with the item content (e.g., multiple correct answers, unusually
complex content), an incorrect key, or students have not been taught the content (Maryland State
Department of Education, 2008c).
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The Proportion of Students Choosing Each Response Option:
This statistic indicates the percent of examinees selecting each answer option. Item options not
selected by any students or selected by a very low proportion of students indicate problems with
plausibility of the option. Items that did not have all answer options functioning would require
careful consideration by the MSDE before inclusion on operational forms.
The Point-biserial Correlation of Incorrect Response Option with the Total Score:
These statistics describe the relationship between selecting an incorrect response option for a
specific item and performance on the total test including the item under study. Typically, the
correlation between an incorrect answer and total test performance is weak or negative. Very
difficult items discriminate less well than do moderately difficult items and introduce more error because of increased guessing. The Mod-HSA item point-biserials were considerably lower
for the target population than they were for the linking sample. The internal consistency results
were notably lower: for the linking samples, internal consistency ranged from 0.86 to 0.89
across subject areas, for the target populations it ranged from 0.71 to 0.79. Comparison of the
tetrachoric correlations read into the factor analyses also shows that the item intercorrelations
for the target population were quite low and about half the size of those observed for the linking sample, on average. Presumably as achievement in the target populations improves, item
discrimination, internal consistency, and the item intercorrelations will improve concomitantly
(Maryland State Department of Education, 2008c).
Percent of Students Omitting an Item:
This statistic is useful for identifying problems with test features such as testing time and item/
test layout. Typically, it is assumed that if students have an adequate amount of testing time,
95% of students should attempt to answer each question. When a pattern of omit percentages
exceeds 5% for a series of items at the end of a timed section this may indicate that there was
insufficient time for students to complete all items. For individual items, if the omit percentage
is greater than 5% for a single SR, this could be an indication of an item/test layout problem.
For example, students might accidentally skip an item that follows a lengthy stem. When the
magnitude of these point-biserial correlations for the incorrect answer is stronger relative to the
correct answer, the item will be carefully reviewed for content-related problems. Alternatively,
positive point-biserial correlations on incorrect option choices may indicate that students have
not had sufficient opportunity to learn the material. In addition, a series of flags was created to
identify items with extreme values. Flagged items were subject to additional scrutiny prior to
the inclusion of the items in the final calibrations to place the Mod-HSA operational items onto
the HSA scale. The following flagging criteria were applied to all Mod-HSA items administered
in May 2008:
•
•

Difficulty Flag: P-value less than 0.10 or greater than 0.90.
Discrimination Flag: Point-biserial correlation less than 0.10 for the correct answer.
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•
•

Distractor Flag: Positive point-biserial correlation for incorrect option.
Omit Flag: Percent omitted is greater than 5.

Following classical item analyses, items with poor item statistics were removed from further
analyses. While these items were retained in the Mod-HAS item bank, they have been identified
as “Do Not Use.” Table 6 presents the number of items that were flagged but retained for further
analyses and evaluation. The items flagged for statistical reasons including extreme p-values,
low item-total correlations, or high omit rates. Calibration results indicated the items were estimated reasonably, and therefore, were not removed from scaling (Maryland State Department
of Education, 2008c).
Table 6. May Mod-HSA Items with Statistical Flags Retained in Calibration

P-Value
< 0.10

P-Value
> 0.90

R_ITT
< 0.10

Distractor
Pt-Bis
>0

Omit Rate
SR/SPR C-Level
>5%
DIF

Algebra

0

18

1

0

0

Biology

0

12

1

4

English

0

9

1

Government

0

20

0

Total
Flags

N Items

9

28

28

0

1

18

18

1

0

2

13

11

0

0

4

24

23

May 2008

Differential Item Functioning
After the classical item analyses, differential item functioning (DIF) analyses were completed.
One goal of test development is to assemble a set of items that provides an estimate of student
ability that is as fair and accurate as possible for all groups within the population. DIF statistics
are used to identify items that identifiable groups of students with the same underlying level of
ability have different probabilities of answering correctly (e.g., females, African Americans,
Hispanics). If the item is more difficult for an identifiable subgroup, the item may be measuring
something different than the intended construct. However, it is important to recognize that DIF
flagged items might be related to actual differences in relevant knowledge or skill (item impact)
or statistical Type I error. Subsequent reviews were conducted by content and bias experts.
Based on their DIF statistics, items are classified into one of three categories and assigned values of A, B or C. Category A items contain negligible DIF, Category B items exhibit slight or
moderate DIF, and Category C items have moderate to large DIF. Negative values imply that
conditional on the matching variable, the focal group has a lower mean item score than the reference group. In contrast a positive value implies that, conditional on the matching variable, the
reference group has a lower mean item score than the focal group. There were 16 items flagged
for C-level DIF involving one or more of the identified focal groups (i.e., female, African Ameri264
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can, American Indian, Asian, Hispanic). The items flagged for C-category DIF included nine
algebra/data analysis items, one biology item, two English items, and four government items.
A proprietary version of the PARSCALE computer program (Muraki & Bock, 1995) was used to estimate
the item parameters. Initially all item parameters were freely estimated and placed on scale using

the Stocking and Lord (1983) procedure. Comparisons of the characteristic curves for the linking
and reference parameters after linking revealed some divergence at the lower end of the ability
scale. A second calibration run was conducted after fixing the c-parameters of the linking items
to their bank values. This approach improved the correspondence between the characteristic
curves for reference and linking parameters throughout the full range of ability (Maryland State
Department of Education, 2008c). Many of the statistical analysis results revealed that many
students lacked the content knowledge assessed on the Mod-HSA. Since the Mod-HSA is an
end-of-course assessment, a student must be passing or have received credit in the course before
taking one of the assessments. Results for the Mod-HSA would also correlate to the results of
the monitoring process of eligible students which will be discussed later in this chapter.
Method and Procedures for the Mod-HSA Standard Setting
Committees of Maryland educators convened in the summer of 2008 to set standards and performance levels for the Mod-HSA tests for algebra/data analysis, biology, and English. A total of
46 educators participated for two days to recommend cut scores for these tests. Since standards
were being set for the Mod-HSA, the MSDE selected general education content teachers and
specialists as well as special education teachers. It was important to have these two designated
groups represented during the standard setting process, especially since the special educators
understood the learner characteristics, disability, accommodations, and supports of the students taking the assessment. The item mapping procedure was applied to set the recommended
standards. Ordered item booklets (OIB) were constructed for the three content areas (algebra/
data analysis, biology and English) using items from the spring 2008 test administration. These
booklets were created by augmenting items from one of the two 50-item scored forms with
scored and unscored items from both forms in order to provide the most complete coverage
possible of the scale score range while maintaining content representation. The scale score associated with a response probability of .67 was calculated for each item in the OIB based on
spring 2008 data. Items were ordered based on these scale scores and sorted from least to most
difficult. Each ordered item book was accompanied by an item map. Each item map contains
seven pieces of information:
1.
2.
3.
4.

Page number
A unique item identifier
Correct option
Form on which the item was administered
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5. Item position on the administration form
6. Location (scale score)
7. Strand or content category
Prior to the Mod-HSA standard setting, the MSDE convened a team of local school system
content experts and special education staff who drafted performance level descriptors based on
three levels of achievement: advanced, proficient, and basic. Panelists for content area specific
committees reviewed the Mod-HSA performance level descriptors and created behavioral anchors
to clearly and concretely describe “threshold” or minimally qualified students at the proficient
and advanced performance levels. This training was provided by a psychometrican for each
content committee. Following the overall training each committee then practiced the item mapping process as a group using a practice OIB constructed from public release Mod-HSA items.
This allowed panelists to gain familiarity with the method and ask questions before beginning
the process. In this procedure, panelists are asked to identify the item in an OIB that is the last
item that a threshold student at a given level would be able to correctly answer. Panelists were
instructed to identify the last item in an ordered item book that a threshold student at a given
level would have a response probability of at least 0.67 of answering correctly (Huynh, 2006).
The standard setting process consisted of three rounds of judgments. During each round, panelists were asked to assign cut scores for each performance level. The panelists reviewed the items
and placed bookmarks in the item book where they believed the cut scores should be. This was
determined as the point at which threshold students of that proficiency level have a probability
of at least 0.67 of responding correctly to that item and the items below it, and less than that
probability of responding correctly to items above it. “Threshold” examinees are students with
the minimum level of proficiency needed to make it into a particular proficiency level. It is this
hypothetical population of students that panelists must reference when making judgments about
items. Therefore, it is extremely important that each judge have an understanding of what defines
this group (Maryland State Department of Education, 2008b).
Conceptualizing this population was no easy task. Special educators were able to describe student
characteristics of the eligible population. The performance level descriptors generated earlier
were used to define the knowledge and skills that characterize a typical “threshold” student in
each level and provide a frame of reference for thinking about “threshold” examinees. To evaluate whether the training activities successfully helped panelists understand the task, a readiness
survey was completed by each panelist prior to each round of judgments. The readiness survey
asked panelists to report if they understood the task. Facilitators asked of them as well as any
feedback data provided. Results of the readiness survey indicated if panelists unanimously
understood their tasks for the rounds, were ready to begin the rounds, and understood the data
presented. Table leaders were instructed to check the answers of panelists within each table
placed on the readiness survey. If the panelists appeared to have questions about the next task,
the table leader was instructed to help answer the questions. If more help was needed, the table
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leader was told to alert the facilitator so that questions could be addressed in time. In round one,
panelists were divided into small groups. The panelists then worked independently to place the
bookmarks. In round two, still in small groups, panelists compared bookmarks and discussed the
differences between them. Panelists were encouraged to describe the reasons they set bookmarks
where they did. The discussion addressed all items in the range between the highest and lowest
bookmark for a proficiency level. Once the discussion was over, the panelists independently
reconsider their bookmark locations. Following round two, still in small groups, panelists again
compared bookmarks and discussed the differences between them. Next, panelists reconvened
as a large group where cut score differences across small groups were discussed. A panelist
from each small group presented the conclusions of their group. In a final, third round, panelists
independently made final bookmark placements. Panelists were then briefed on the results of
their Round 3 ratings (Maryland State Department of Education, 2008b).
At the request of the Maryland State Department of Education and Maryland’s National Psychometric Council, the vendor facilitators led each committee through a discussion of the
appropriateness of applying the standard HSA cut scores to the Mod-HSAs. Panelists were
informed that the reporting scales for the two assessments were statistically linked, and that
the expectations for both sets of test-takers were identical in terms of the knowledge, skills,
and abilities outlined in the PLDs. As part of this discussion the panelists were told what pages
in their OIBs corresponded to the standard HSA Proficient and Advanced cut scores, and they
were asked to mark these pages in their booklets. Panelists were also asked to provide a rationale
for why they did or did not place their cut score at or near the standard HSA cut during Round
1 of standard setting. Panelist continued this process for two additional rounds. The results of
the standard setting process clearly revealed that students did not know the content standards
being assessed on the Mod-HSA. During the standard setting process many special educators
recognized that students needed more support and access to State content standards.
Cut-Scores
The MSDE requested that the Mod-HSAs be aligned with the HSA scales so that the cut-scores
established for the HSAs could be applied to the Mod-HSAs. The HSA cut-scores associated
with each performance level in the non-English content areas were established by MSDE in
2003. The HSA English cut-scores were established during a standard setting held in October of
2005. Two cut-scores were established for the algebra/data analysis and English tests, enabling
students to be classified as basic, proficient, or advanced. Two cut-scores were needed because
the results for these tests are used as the high school mathematics and English/language arts
components of Maryland’s system of accountability under NCLB (Maryland State Department
of Education, 2008b). Prior to the 2007-2008 school year, biology had only one cut-score. In
2007 two cut-scores were applied to Biology and the results are now used as components of the
MSDE accountability system. During the standard setting process, participants verified that the
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cut-scores established for the HSAs were appropriate for the Mod-HSA. The standard setting
panels, consisting of Maryland general and special educators, confirmed that the HSA cut-scores
were appropriate for the Mod-HSA (Maryland State Department of Education, 2008b).
Scale Scores
The Mod-HSA reporting scale ranges from 240 to 650. This scale was aligned to the HSA scale,
which was established in 2003. Scale scores describing total test performance on the Mod-HSA
are maximum likelihood estimates (MLEs) obtained using item-pattern (IP) scoring. Sub-scores
are based on raw score to scale score (RS-SS) scoring tables. When IP scoring with the 3PL model
is used, the likelihood equation can have multiple maxima. Therefore, a numerical method was
used to find the scale score at the global maximum in the likelihood function. RS-SS scoring
tables were obtained by taking the inverse of the Test Characteristic Curves (TCCs) for items
contributing to the associated subscores (Yen, 1984). Since the Mod-HSA forms were aligned
with the HSA scale, the cut-scores established for the HSAs were used to generate performance
category (basic, proficient, and advanced) and pass-fail classifications for the Mod-HSAs. Students eligible to take a Mod-HSA and who entered grade 9 on or after the 2005-2006 academic
year had to pass Mod-HSAs or HSAs in all four content areas or achieve an overall combined
score of 1602 as part of the requirements for graduation. The Proficient cut-scores are used to
determine pass/fail classifications. The cut-scores by content area are given in Table 7.
Table 7. Mod-HSA 2008 Cut-Scores by Content Area Cut-score
Content Area

Proficient

Algebra/Data Analysis

412

Biology

400

English

396

Government

394

Upon the conclusion of standard setting, the results and process was reviewed and affirmed by
the Stakeholder Data and Standards Review Meeting. The final approval for the cut scores and
PLDs was approved by the State Board of Education in August 2008.

Alignment Study Results for the Modified High School Assessment
MSDE completed an alignment study for the Mod-HSAs in the content areas of algebra/data
analysis, biology and English. Statistical analyses of the judgments of reviewers support the
conclusion that there is strong alignment between Maryland’s Core Learning Goals and Indicators for all three content areas of the Modified High School Assessments. A strong degree of
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alignment was attained for all four alignment criteria (depth-of-knowledge consistency, categorical concurrence, range-of-knowledge correspondence, and balance of representation) across
all four reporting categories were confirmed. Reviewers confirmed in their written debriefing
comments that the modified assessments are sufficiently aligned with Maryland’s Academic
Content Standards for the content areas of algebra/data analysis, biology, and English. One area
for improvement indicted that algebra/data analysis test items needed to be written that more
closely address indicator 1.2.2 (linear inequalities). During the review of the Mod-HSA for
English, some judges noted that including paired passages in future forms would allow more
DOK three level items and strengthen this alignment criterion. Balance of representation was
judged as strong for two reporting categories: Reading-Making Connections/Evaluation and
Writing-Language Usage and Conventions. Balance of representation was judged as moderate
for the other two reporting categories: Reading-Comprehension/Interpretation and WritingComposing/Writing Process. This moderate level of balance led some reviewers to express in
the debriefing that the form was in need of slight improvement.
Finally, reviewers concluded that the three content areas for the Mod-HSA would yield results
representing all three performance levels (basis, proficient and advanced) as defined by the
performance level descriptors.
Process Used to Monitor the Eligibility of Students Taking the Modified High School
Assessments
The MSDE, began a monitoring process following the first administration of the Mod-HAS
in the summer of 2008. Subsequent monitoring continues to occur for all students who take a
modified assessment in Maryland. The purpose of this monitoring is to ensure that IEP Teams
appropriately identify students to participate in the modified assessments. This monitoring
process is based solely on verifying that IEP teams were appropriately identifying a student for
participation in the Mod-HSA based upon the eligibility criteria. During the monitoring process,
nine areas are reviewed. The State monitoring process does not overturn an IEP team decision,
but provides technical assistance and follow-up for compliance of eligibility requirements with
the local school systems and nonpublic schools.
The Maryland Online IEP is a web-based, efficient, and user-friendly tool to support IEP development and effective case management. School districts that choose to use the system are able
to submit secure, up-to-date, and accessible aggregate special education data to MSDE, which
is used to make data-based decisions to improve programs, services, and technical assistance to
local school districts. While all data is collected, archived, and used at the state level, it is also
available at the district and school levels to support policy and resource decisions. The system also
hosts a complement of tools and resources that address due process considerations for students
with disabilities and promote district-wide accountability for appropriate and effective service
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delivery. Using the Maryland Online IEP system is an option for the twenty-four local school
systems in Maryland. If a school district decides to use an independent online IEP vendor, that
school system’s online IEP system must mirror the Maryland Online IEP system in terms of
format and forms. Monitors are hired and trained to conduct the reviews of student IEPs. The
DAA provides a random list of student names from the pretest file based on an identified percentage from the Division of Special Education. This monitoring is conducted as a desk audit
unless the MSDE does not have access to a local school system’s online IEP. If a local school
system does not use the Online IEP, then these systems must submit the IEPs to MSDE for
review. As a result of monitoring across several years, the MSDE has discovered the following:
•

Special educators must be included in professional development training in order to fully
understand content standards and what students should know and be able to do.

•

Curriculum framework guides should reflect differentiated instructional strategies for students with disabilities.

•

IEP Teams must ensure that students received accommodations during instruction and assessment in order for students with disabilities to access the general education curriculum.

•

All teachers must understand how to write and implement standards-based IEPs.

•

Finally, all students must receive appropriate research and evidence-based interventions to
address any deficits or gap areas documented in an IEP.

Summary
Maryland developed the Mod-HSAs to meet the needs of a group of students with disabilities that
needed an assessment to meet their unique learning needs. MSDE felt that these students were
not being served by the general or alternate assessments. As a result of the modified assessments,
students with disabilities have greater access to standards-based curriculum and instruction and
research and evidenced-based interventions. The administration of the modified assessments
will continue until the assessments developed under PARCC, the assessment consortium that
includes the MSDE as a member, are implemented. Maryland will monitor the upcoming
reauthorization of the Elementary and Secondary Act as well as the outcome of the consortia
works to determine if the modified assessments will continue after the 2013-2014 school year.
As a result of Maryland adopting the Common Core State Standards (CCSS), the MSDE is in
the process of realigning all State curriculum documents and supporting materials Once these
documents are finalized, the Division of Special Education/Early Intervention and Division of
Assessment and Accountability will collaborate with the Division of Instruction to ensure that
special educators, general educators, and other support personnel are trained on the CCSS and
270

NCEO

understanding the connection to student’s IEPs and instructional programs. This chapter shared
many lessons learned with developing Maryland’s Mod-HSAs. Hopefully, these lessons can assist the various consortia and states with developing assessments for students with disabilities.
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Overview
The Montana General Supervision Enhancement Grant (GSEG) was a three-year project that
began in October 2007 and ended September 2010. The project included four goals: (1) Identify
the students with disabilities in need of an alternate assessment based on modified achievement
standards (AA-MAS); (2) Determine the adaptations to the general assessment in Montana
that are needed to develop a dynamic computer-based AA-MAS; (3) Specify what we know
about targeting students’ knowledge, skills, and abilities through the use of an AA-MAS; and
(4) Determine an operational plan for collecting ongoing validity evidence for an AA-MAS.
The project culminated with three AA-MAS pilot tests (CRT-M) delivered online to 1354
general and special education students in Montana in January 2010. Mathematics tests were
administered in grades 7 and 8, and a reading test was given in grade 7. One of the final project
outcomes was to consider the lessons learned and implications of this research for Montana,
including the technical soundness of the CRT-M and its benefit to targeted eligible students.
We provide a summary of the development of eligibility guidelines and assessment adaptations.
Sources of data for this report include the CRT-M beta and pilot test results, recommendations of
advisors, and teacher and student surveys. Based on these research findings, lessons learned are
presented and recommendations are offered for new assessment development and future research.
Theoretical Foundations
Little was known in 2007 about designing and evaluating the effectiveness of AA-MAS in a
paper and pencil format. Far fewer studies had been conducted in non-traditional testing scenarios, including the use of computers. This project used methods for developing accessible
technology-enhanced AA-MAS that were tailored to the unique learning characteristics of the
target population. It extended Montana’s earlier work to pilot a criterion-referenced test (CRT)
based on Modified Achievement Standards (CRT-M) assessment in mathematics for grade 4,
and was guided by the recommendations of Pellegrino, Chudowsky, & Glaser (2001) to collect
validity evidence to ensure balance and valid interactions between cognition (what we expect
students to know), observation (how we gather evidence of their knowledge, skills, and abilities), and interpretation (what meaning we derive from the evidence). The goal was to better
understand the target population and its cognitive and access needs, match observation strategies
appropriately, and articulate interpretations that can be made. Contributions from two theoretical tenets helped establish the connection among the characteristics of the tested students, the
knowledge and skills assessed, the design of the assessment, and the interpretation of results:
Accessibility, including accommodations and universal design, and cognitive learning theory,
including considerations of content complexity and cognitive load.
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Accessibility Research
Almond et al. (2010) state that accessibility is a desired characteristic of testing by which students
with various physical, cognitive, sensory, or linguistic barriers are provided the opportunity to
demonstrate the knowledge, skills, and abilities (KSA) intended for measurement—the targeted
KSA—and it is a prerequisite to validity. The challenge is that accessibility is not a static property of tests, but rather represents an interaction among test features and person characteristics
that either permit or inhibit student responses to the targeted measurement content (Dolan &
Rose, 2000; Winter, Kopriva, Chen, & Emick, 2006).
Researchers have referred to accommodations as the means for eliminating construct-irrelevant
variance associated with an extraneous feature of test administration (Fuchs, Fuchs, Eaton, Hamlett, & Karns, 2000). Others have concentrated on the notion that accommodations are test changes
that maintain the validity of the scores that result from the testing process by remaining true to the
construct assessed (Elliott, 2007). Accommodations are being reviewed anew for the AA-MAS
environment, especially as more assessments are delivered via computer. To date, testing accommodations have been selected individually for each student with a disability by the Individualized Education Program (IEP) team, and delivered manually on paper and pencil tests. A
computer delivered assessment may be able to provide built-in flexibility and allow access to
assistive technologies students use every day in the classroom. Since recent research suggests
that many students are more willing to have their access needs addressed when access tools are
integrated into technology-enabled assessments (Almond et al. 2010), this is of special interest
for eligible students who may have difficulty with focused and sustained attention or who may
have refused to use accommodations delivered individually.

The ability of accommodations to level the playing field is limited to what can typically be
achieved with retrofit solutions. The concept of universal design applied to general assessment
states that tests must be created with consideration for a diverse student population that includes
students with disabilities at the outset (Dolan & Hall, 2001), and the USED requires that an
AA-MAS must be developed and administered, to the extent possible, using universal design
principles (Federal Register, 2007). When AA-MAS are technology-enabled, they can take
advantage of new media to provide flexible presentation and response options and to permit a
user to choose the format that is most accessible (Dolan & Hall, 2001).
Cognitive Learning Theory
The USED regulations allow for methods to make the AA-MAS less difficult, as long as it
“[is] aligned with grade level content standards in the same manner as the general test, with
the possible exception of a reduced level of cognitive demand, sometimes referred to as depth
of knowledge” (Federal Register, 2007, p. 11762). This provision provided the link to prior reNCEO
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search on methods to determine content complexity as measured by depth of knowledge (DOK).
A number of methodologies are in place to identify DOK, articulated by Bloom, Achieve, the
Surveys of Enacted Curriculum, Links for Academic Learning, and Webb. Depth-of-knowledge
models describe the cognitive demand, or types of thinking or reasoning, required to perform
tasks. This theory has been used in the development of AA-MAS to lower the levels of DOK of
items, with the assumption that this will make the test less difficult for eligible students.
Cognitive load refers to the total amount of mental activity imposed on working memory at an
instance in time. The basic premise of this theory is that learning will be hindered if the materials
overwhelm a learner’s cognitive resources (Camacho, 2008). Specifically, cognitive load theory
is based on an hypothesized cognitive architecture consisting of a limited working memory that
interacts with an unlimited long-term memory.

Development of AA-MAS Eligibility Guidelines
What do we know about the cognition and access needs of the target population?
In order to develop appropriate and valid tests for the target population, the project sought to
identify those students with IEPs who were not eligible for the CRT-Alternate, but who were
performing at low levels on the general assessment, such that their achievement level was not
meaningfully assessed. These were the lowest performing students, who scored below proficient
on the general test and whose teachers reported that their class work on grade-level content was
well below proficiency. In previous studies, these students reported that the general test was
harder than their schoolwork. Even though many were provided with accommodations on the
general test, it did not appear to positively affect their performance (Bechard & Godin, 2007).
A review of literature by Dolan, Murray, and Strangman (2006) on middle school mathematics
instruction for students who comprise a large part of the low performing population of students with disabilities—students with mild mental retardation (MMR) and learning disabilities
(LD)—found that self-instruction and instruction that bridges the use of concrete materials and
representational and abstract methods are promising approaches for both students with MMR
and LD. The assessment approach that was proposed for this project addressed the need for that
type of scaffolding by presenting the student with a hint appropriate to an incorrect response
to the original item and providing a concrete cue. We anticipated that this approach would provide the type of support that students generally received in class from peers or teachers when
faced with a difficult task, but which does not generally appear in the assessment environment
(Parker & Saxon, 2007).
Six investigations were undertaken to understand students in the target population and identify
their cognitive processing characteristics relative to grade level reading and mathematics expec276
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tations so eligibility guidelines could be developed and appropriate adjustments could be made
to the content and format of the general test items for the AA-MAS. The six studies included:
(1) Review of states’ eligibility guidelines and other grants’ description of students with disabilities in the eligible target population; (2) Analysis of standards-based IEPs from students in
the target population in Montana; (3) Literature review on cognitive interview procedures, test
accessibility issues, use of feedback and hints, and use of computers with students in the target
population; (4) Analyses of CRT test performance, including distractor analyses and cognitive
load analyses; (5) Expert teachers’ recommendations for test development based on analysis of
students’ performances; and (6) Cognitive interviews with target students using original items
with computer display. Based on these studies, draft Eligibility Guidelines were developed. The
list below is a summary of student characteristics and supports they need.
Table 1. Summary of CRT-M Eligibility Guidelines
Cognitive challenges of eligible students
•
•
•
•
•
•
•

abstract, inferential, or symbolic thinking.
self-monitoring and self-evaluation.
transferring what is learned from one situation to another.
maintaining attention.
grade level vocabulary, especially words with multiple meanings and technical terms.
receptive and/or expressive language skills.
short-term or working memory capacities.

Instructional supports eligible students need in the classroom
•
•
•
•
•

individualized curriculum and instruction, differentiated content and expectations.
information organized in smaller “chunks”, directions given step-by-step.
guidance to sort out irrelevant or less important information.
concrete learning aids, such as demonstrations, visuals, graphic organizers, manipulatives,
calculators, or fact sheets.
less dense text and vocabulary simplification due to poor reading skills.

The information from these six investigations on students in the target population and their cognitive needs was synthesized to develop the content and interactive format scaffolding strategies
for the CRT-M tests. The common released items from three general assessments served as the
initial pool and were examined to identify a limited number of strands and items from the tests
to adapt for use first in a beta test to see if the content and format strategies work as expected,
then in a comprehensive pilot test.
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Development of CRT-M Tests and Summary of Results
How can we improve the validity of observations through technology-enhanced
assessments?
According to the Standards for Educational and Psychological Testing (AERA, APA, & NCME,
1999), in order for an assessment to be valid, it must measure what it is designed to measure,
and the inferences made based on assessment results must be appropriate and accurate. It was
recognized that many of the principles of universal design improve access for all students, not
just students with disabilities. The items that were used on the general Montana Comprehensive
Assessment System (MontCAS) Criterion-Referenced Tests were constructed using the principles
of universal design for assessment, but despite this, many items remained largely inaccessible
to students in the target population. In order to begin to dissect the causes of this inaccessibility,
we first used classical and IRT statistics for the 2006 MontCAS to examine the response pattern
of students in the defined MAS population to assess their responses to distractors. The rationale
behind using distractor analysis (also known as error analysis) is that there is as much, if not
more, information to be gained by examining a child’s pattern of incorrect responses as there
is from looking at his/her correct responses (Piaget, 2002; Piaget & Inhelder, 2000; Vygotsky,
1962, 1978). For our purposes, error analysis provided insights about difficulties—both construct
relevant and non-construct relevant—that students are having in accessing items. We began item
design by working through students’ difficulties in accessing items about grade-level content.
In recent years, the field of student assessment has seen tremendous innovation due to the widespread increase in use of computers in the classroom. The introduction of classroom technology
has enabled the field of assessment to grow and develop beyond paper-and-pencil tests and observational records. The approach planned by this project allowed students to pace themselves
through a computer-based test. In this respect, we hypothesized that students would experience
less frustration while taking the test, and because of the computer format, would likely be more
engaged in the test than in a paper-and-pencil version.
Data mining—Analyses of CRT test performance
Data from three CRTs (Spring 2007, grade 7 reading and mathematics and grade 8 mathematics) were analyzed to identify the target population of students with disabilities based on test
score cut points, considering standard error. Five groups were identified and included: Group
1, “Chance or Below,” Group 2, “Above Chance and Below Proficient,” Group 3, “Possibly
Proficient, ” Group 4, “Possibly not proficient” and Group 5, “Definitely proficient.” Based on
the Technical Advisory Committee’s (TAC) recommendations, Groups 1, 2, and 3 were selected
for research activities, anticipating Group 2 as the likely largest group. These parameters were
used in the item and distractor analyses and to identify eligible students for cognitive interviews
and beta tests.
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Distractor/error analyses were conducted on each CRT reading and mathematics item, comparing
the response preferences of 3 subpopulations: a) ALL students, including the Target Population, b) TARG – Target Population of students with disabilities in Groups 1, 2, and 3, described
above, and c) GEN – Low performing general education students without disabilities who had
scores comparable to students in the Target Population. Data were presented for each item in
two formats—tabular and graphic (pie charts). A sample of the data presentation and discussion
is shown in Table 2 for Item 6 (Figure 1):
Figure 1. Item 6
What is the value of this expression?
3X6-4+8/2
Answer options:
A. 7
B. 10
C. 11
D. 18

Table 2: Example of Distractor Analysis for Item 6 (Grade 7 Mathematics)
Item

Distract

Correct

ALL

TARG

GEN

6

A

0

1.34%

4.06%

2.27%

6

B

0

7.48%

6.10%

8.16%

6

C

0

29.37%

48.77%

42.23%

6

D

1

61.60%

40.93%

46.99%

Using the distractor analyses, the Teacher Advisory Panel (TAP), consisting of special education
and content experts, discussed each item to identify the common misconceptions demonstrated
by the target population and recommended possible scaffolding strategies. In Table 1, more
students in the Target Population selected the incorrect response option C than any other group,
which according to the special education and content experts indicated a misunderstanding about
the order of operations. Their suggestion for scaffolding was to present the item to the student
with parentheses around the specific operations involved: (3 X 6) - 4 + (8 / 2).
Cognitive load analyses were performed on the three selected CRT tests. In particular, highly
specific variables related to cognitive load theory and their influence on students’ performances
were examined. The analysis was specific to only those children who performed in the bottom
quartile on the tests. Further, the analysis was able to examine the cognitive load variables as
they differed among students with IEPs (in the bottom quartile) versus students without IEPs
(in the bottom quartile). Our premise was that high cognitive load levels would have a negative
NCEO
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relationship with student performance on the 7th and 8th grade CRT tests. On the other hand,
variables that help to reduce cognitive load would have a beneficial effect.
To examine the test data as it relates to cognitive load, each test question was coded as to which
cognitive load variables were inherent in each question, and an analysis was performed on each
variable as to how it impacted student performance. Specifically, a logistic regression analysis
was performed on correct/incorrect (1,0) by each cognitive load variable (individually) and
difficulty of the question. Further, each analysis was performed on each cognitive load variable
as it affected children with IEP or no IEP. Generally speaking, this analysis took the form of
logistic regression: score ~ (item difficulty), (cognitive load variable) by (IEP).
The Beta Tests
Two Montana mathematics content standards were selected for inclusion in the beta tests—Number and Operations and Geometry. These were selected because they incorporated significant
emphases in grades 7 and 8 mathematics CRT tests; Number and Operations had 30% of the point
distribution in grade 7 mathematics and 16% of the point distribution in grade 8 mathematics.
Also, item statistics describing the performance of students on the test (students in the lowest
quartile), showed these standards as ones where some of the target students showed differentiation. This allowed us to explore what hints may help them access their knowledge. Two of the
six reading passages were selected from the grade 7 released reading test based on type of text
(50% literary, 50% information passages) and item statistics. The beta tests were administered
in April 2009 with 145 students. A consistent presentation of all items was developed to limit
format variables and focus on content. Results showed that scaffolding had an overall positive
effect for one third to one half of the students who received a hint, but some of the scaffolding
strategies appeared to be more effective than others. Adjustments were made to the items based
on this information.
The Pilot Tests
The CRT-M Pilot Tests were administered during a two-month window from early January to the
end of February 2010. They covered the same range of objectives and balance of representation
as the general CRT. All items were multiple-choice. Each item had four answer options and one
scaffolding strategy. Each test contained three sessions. Sessions and items were administered
in the same order to all students.
There was one administration condition: All students first saw each item in its original format,
as it appeared on the operational CRT in 2006. Students received the scaffolded item if they
selected any of the three distractors, with instructions to try the item again. A practice tutorial
was administered prior to the three tests that demonstrated how scaffolding works when an
incorrect response is selected. All content was read aloud, except for the text of the reading
passages. Students could click on any part of the item they wished to have repeated and could
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scroll through the reading passage at any point. A student survey was administered at the end
of the last session.
A scaffolding strategy was applied to each item, dependent on the item type and intent to increase
access, enhance universal design, and reduce construct-irrelevance variance, complexity, and/
or cognitive load. The scaffolding included content and interactive format adaptations to the
original CRT items that deconstruct the content and/or reduce the cognitive load. If the student
requires scaffolding, the second chance to answer the original item permits the student to know
that there are three remaining response options. Table 3 shows a description of the strategies
and the rational supporting their use.

Table 3. Rationale for Scaffolding Strategies
Reading Scaffolding Strategies and Rationale
Reading scaffolding strategies are process related.
Purpose setting statements and focus questions are presented prior to each passage to enhance
features of universal design and to provide an advance organizer.
1. Vocabulary
Show answer choices used in place of vocabulary word within the sentence.
• Students see how each definition looks and sounds within the context of the sentence to activate prior knowledge of using context to determine word meaning. Cognitive load is reduced as
students do not have to imagine what each option looks like in the sentence.
2. Recall
Take students to the chunk of text where necessary information is found and rephrase the question.
• This is a form of segmenting text to sort out irrelevant or less important information and help
students focus on the relevant information.
3. Inference
Point students to important sections of text and rephrase question to deconstruct or clarify what is
asked.
• This strategy guides students to use metacognitive strategies, e.g., to use working memory to
hold and evaluate separate sections of text. Multiple step processes are described step by step.
4. Complex Questions
Describe the information the student needs to find or consider to answer the question.
• Deconstruct the directions in complex questions to help students understand what is asked by
breaking the question down into basic main ideas or smaller steps or reducing the language
density of the question.
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Table 3. Rationale for Scaffolding Strategies (continued)
Mathematics Scaffolding Strategies and Rationale
Mathematics scaffolding strategies are content related
1. Visual
Provide a visual to explain the context of a word problem or to illustrate a mathematical term, symbol, or concept.
• Visual displays provide a concrete representation of the problem and decrease text required
while maintaining real-world context. Visuals present the problem through another representation that provides helpful redundancy and removes construct-irrelevant barriers caused by reading requirements in mathematics problems.
2. Definition
Define a mathematical term or process.
• Content related vocabulary are often low-frequency words that are only used in specific contexts and difficult to recall. When the item is not measuring knowledge of vocabulary, definitions
or names of unfamiliar symbols are presented.
3. Highlight/Strip Context
Highlight significant information in the problem or steps needed to solve it. Strip away the context to
reveal the computation involved.
• This strategy provides reminders of the steps required in multi-step problems to activate prior
knowledge of procedures, removes distracting irrelevant information, or points out significant
information.

Figure 2 displays an example of an item in its original format and Figure 3 displays the scaffolding provided. The original item provides a voice-over for the stem and each answer response.
Students can go back to reread the passage and can click to hear any audio again.
Figure 2. Reading item – Original Question Following Passage
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Figure 3. Reading Item Using Inference Scaffolding

If the student selects an incorrect response, a hint on how to summarize is presented with voiceover and the student is shown text from the selected part of the passage (paragraph 5). The
original question is then repeated.
Randomly selected students in general education without IEPs (GEN) whose CRT performance
matched students with IEPs and selected using the eligibility criteria also participated, resulting in 515 students with IEPs and 839 students in general education who took the CRT-M. The
composition of the students in the CRT-M Pilot Test is seen in Table 4.
Table 4. CRT-M Pilot Test Student Sample
Students
Grade/Content
Grade 7 Reading
Grade 7 Mathematics
Grade 8 Mathematics

IEP
n=515

GEN
n=839

144

258

145

284

226

297
N=1354
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Analyses of CRT and CRT-M test results showed that the draft Eligibility Guidelines were effective in identifying students with IEPs appropriate for the CRT-M. More students in the sample
scored below Proficient on three Spring 2010 CRT tests (scale score of 250) than students not
in the sample, and students in the sample population had lower mean scores on the Spring 2010
CRT tests than all students who took the CRT. Students with IEPs in the sample had lower mean
scores than students without IEPs (GEN) on all three tests. Additionally, students with IEPs
selected for participation in the CRT-M used accommodations offered on the Spring 2010 CRT
more frequently than students with IEPs not selected.
Effectiveness of Pilot Test Scaffolding Strategies
All students did better with scaffolding. In the three tests administered, students’ scores improved with scaffolding compared to students’ initial responses to the original items across all
performance levels of the three MontCAS CRT tests. Students with IEPs did not show increased
benefit from the scaffolding strategies in the three CRT-M Pilot Tests compared to students
without IEPs across all performance levels of the MontCAS CRT.
Most of the scaffolding strategies used on the CRT-M Pilot Test for each content area were
successful. Strategies were successful for the majority of the items (86%) in both reading and
mathematics.
After the CRT-M Pilot Test, an item review was conducted, involving experts in the academic
content areas, special education, and measurement. Item level data were evaluated for effectiveness. A scaffolding technique was considered “effective” if the number and percent of students
who answered correctly after a hint was above chance in the scaffolding condition. Although
the original four options were presented to students again after receiving the scaffold, 33% was
chosen as the probability of responding correctly by chance. This value was chosen because it
was assumed that students would remember their first incorrect response, effectively reducing
the possible correct responses from four to three following scaffolding.
Table 5. Effectiveness of Scaffolding Strategies in Reading
Reading
Strategy

Number of Items
Using Strategy

Number and Percent of Items Where
Strategy was Effective (>.33)
N

1. Vocabulary

%

4

2

50%

2. Recall

12

12

100%

3. Inference

15

11

73%

4. Complex Questions

11

11

100%

Totals

42

36

86%
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Table 6. Effectiveness of Scaffolding Strategies in Mathematics
Mathematics
Strategy

Number of Items
Using Strategy

Number and Percent of Items Where
Strategy was Effective (>.33)

Gr 7

Gr 7

Gr 8

7
1. Visual

8

12
13

3. Highlight/Strip
Context

29

Totals

50

Gr 7+8

11

18

100%

95%

11
88%

2. Definition

Gr 8

9

21

10
92%

90%

91%

22

25

47

76%

93%

84%

41

45

86

82%

90%

86%

27

50

Participant’s Responses to the CRT-M
Test Administrators’ and Students’ Surveys
Online surveys were given to test administrators and students after completion of the test.
Analyses of the survey data were conducted to determine what test administrators and students
thought about the CRT-M Pilot Tests. Student and test administrator survey responses were
calculated by percent of respondents who selected each response option. Additional comments
from test administrators were collated and summarized.
Test Administrators Survey
A 24-question survey was completed by test administrators regarding implementation and usability of the technology and their observations of students’ experiences including the students
with IEPs selected to participate. Nineteen out of 29 Test Administrators (66%) responded to
the survey. They observed 472 out of the 1354 students (35%) who participated in the CRT-M
Pilot Test. Test administrators reported that the computer-based CRT-M worked better than the
pencil and paper version of the CRT for students and said the technology needed was manageable. In general, test administrators reported that students responded positively to the CRT-M
Pilot Test, specifically that the majority of students:
•

preferred taking the test by computer vs. paper,

•

interacted with the online assessment without help,
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•

seemed more engaged with the online administration,

•

seemed motivated by the scaffolding to try harder to answer questions,

•

were helped by the accommodations built into the test (e.g., oral presentations, repeat feature, vocabulary assistance), and

•

liked the read-aloud feature, although some students did not like the slow pace of the reading and others objected to the electronic voice.

Student Survey
A seven-question survey regarding their perceptions of the test and the scaffolding was administered to students at the end of the last test session. Most of the students (N=1263/1354, 93%)
completed the survey at the end of the test. Students reported that they liked the computer-based
CRT-M better than the pencil and paper version of the CRT and liked most of the features of the
online assessment. Generally, their responses concurred with the test administrators’ observations:
•

Students who took the reading test rated it easier than students who took the mathematics
tests, and most said that the CRT-M test they took was a lot or somewhat easier than other
tests they take.

•

The students really liked or really did not like the read-aloud feature (19%). Students without
IEPs liked the oral presentation somewhat better than students with IEPs.

•

Most students, especially students without IEPs, indicated that the hints usually or sometimes
helped. There were no differences by test.

•

Far more students preferred to take the test on computer than on paper, and there were no
discernable differences by IEP status.

Recommendations from Advisors
Teacher Advisory Panel
Teachers from the Teacher Advisory Panel provided recommendations in four areas:
1. Eligibility Guidelines. Tighten the eligibility guidelines with further clarifications regarding
severity of disability, intensity of services, prior CRT performances, and best match of test
to student characteristics.
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2. Draft Modified Performance Level Descriptors. Include descriptions of supports students
need in addition to the reduction of content complexity through scaffolding.
3. Benefits for eligible students. Benefits of the CRT-M include giving students greater control
resulting in higher self-esteem and increased motivation, presentation of one problem at a
time, and easier administration of read-aloud. Attention to opportunity to learn has increased
due to participation in the project.
4. Recommendations for implementing the CRT-M. The greatest challenge is providing access
to technology, as well as training for schools and professional development for teachers.
Technical Advisory Committee (TAC)
Technical advisors provided their recommendations on technical evidence necessary to operationalize the CRT-M. They concluded that the project resulted in learning that is transferrable
and advised OPI to keep using the technical approaches instituted in the grant (e.g., monitor
eligibility and ultimate selection for the CRT-M). They recommended a focus on the data
needed to ensure that the success of instruction is predominant and to continue to investigate
the instructional approaches used to help the students
The TAC members felt that the CRT-M is a better design for the eligible students as it is a package of accommodations. They recommended that lessons learned from the GSEG project be
used to improve the current general test. They discussed how to report on CRT-M results and
recommended a focus on reports that are instructionally relevant for teachers, including information on scaffolding since there is an opportunity for teachers to change instruction based on
scaffolding strategies used.
The TAC noted that there are only two options for an operational AA-MAS: Only eligible students get to take it or all students get to take it. They felt that it is more difficult to justify all
students participating, but reported that the project has discovered useful information on item
accessbility. They cautioned that it is important to keep focusing on opportunities to learn. They
offered the following options for how items may be scored:
•

Report the original item score. Then show how the score changes once students receive the
scaffold. Take the original score and judge them against the grade level Performance Level
Descriptors (PLDs), then show how scaffolding scores relate to Modified PLDs. A report
could show how far students are from grade level expectations.

•

Take the correct items, scaffolded or not, and determine where you would put them based on
grade-level PLDs. They would get full credit for a scaffolded item they answered correctly.
Operationally, block out the incorrect answer that was selected initially.
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Lessons Learned From the Montana GSEG
Benefit to Students
The Montana GSEG project results demonstrate that when students are provided with additional
support when needed, they perform better than chance with that support and a second opportunity
to respond. Overall, the research demonstrated that this dynamic computer-based approach was
successful. Specifically, the project identified three important benefits of the CRT-M.
The CRT-M Pilots provided a more valid approach for students in the gap. For many of the students participating in the CRT-M, the CRT is successful in determining that they are not achieving
at grade level but provides minimal information on what they actually know and can do. The
CRT-M, with its use of scaffolding, collects more information than whether the student responds
correctly or incorrectly independently. It shows what students can do with additional support,
and thus may provide a more accurate picture of the knowledge and skills that students have.
The CRT-M improves student motivation and self-esteem. The computer-based environment
allows students more control. They can adjust the pace of the assessment and determine if they
need information repeated one or more times. More importantly, they can ask for the repeats
individually, and other students in the room are not aware of the requests. The CRT-M provides
students with immediate feedback on each item. When the scaffolding item was needed, students were more motivated to think about the question again and successfully consider another
strategy for determining the answer.
The CRT-M provides more instructionally relevant information. The CRT-M utilized scaffolding
strategies recommended by teachers who used them successfully in their classrooms. Scaffolding is a process derived from instruction to help novice learners gain expertise. Information
about students’ responses to the strategies provided on the CRT-M can be reported and used to
promote the use of successful support strategies during instruction.
Test Development
Federal regulations regarding the development of an AA-MAS stipulate that the test cannot be
reduced in breadth from the general grade level test and the content must remain at grade level,
although items may be less difficult. The CRT-M Pilot Test was based on an operational CRT
with the addition of some less difficult items taken from other CRT tests. Scaffolding strategies
were developed based on the original item types. The following test development approaches
were suggested for the creation of new assessments:
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•

Test blueprints: Develop test blueprints and item specifications simultaneously. Add specifications on scaffolding strategies so they are intentionally distributed and field-tested. Add
less difficult items across the content standards.

•

Additional analyses: Analyze existing general assessment items to determine if other item
types exist that would benefit from scaffolding strategies.

•

Item development: Develop items for the CRT and scaffolding of those items for the CRT-M
in a single process. This ensures that the scaffolding strategies are designed to fit the items
from the beginning of item development and not post hoc.

Professional Development
The first goal of the project was to identify students with disabilities in need of a CRT-M, and
the resulting Eligibility Guidelines were used by schools participating in the pilot test to select
students. In general, students were selected appropriately, but a review of IEPs indicated that
they did not conform to regulations which stipulate that eligible students have IEPs containing
goals and objectives targeting grade level academic content. Professional development modules
on standards-based IEPs were created as part of the project and placed online for various uses
including earning license renewal units and graduate credit. Statewide delivery of the professional development modules needs to continue. Continuous monitoring of IEPs is necessary to
ensure that the practice is adopted. This could occur through the ongoing monitoring of special
education programs conducted by the Office of Public Instruction and by targeted studies to
examine IEPs for this purpose.

Recommendations
One important finding of the project was that the CRT-M did not benefit the target population
(eligible students with IEPs) more than similarly performing general education students. Given
those results, there are a number of recommendations suggested by the GSEG researchers. These
recommendations may be applied to Montana’s current assessment program, as well as to the
assessment development efforts of the RTTT consortia.
Continue to define and understand the “eligible” population.
A target group of students with IEPs was initially identified using draft Eligibility Guidelines.
While their performance on the CRT-M did not differ from similarly performing general education students, educators believe that this group has special assessment needs. It is important to
continue to investigate whether these students with disabilities are unique and require different
approaches to assessment. What differentiates these eligible students from other low performNCEO
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ing students? Have they had an equal opportunity to learn the content? Several activities can
be conducted to help answer these questions. Examine IEPs for additional information about
eligible students (e.g., intensity of special education services, program placement, present levels
of performance). Examine Response to Intervention progress-monitoring data for successful
academic support strategies, and check to see if there are strategies that are disability-specific.
Use the information gained in the GSEG research to enhance development of the new
assessments.
Can general assessment items be developed to be more accessible to struggling students without
changing the construct? In reading, attend to purpose setting statements and focusing questions. Be specific about what is asked and the procedures you expect them to use (e.g., go to a
specific part of the text, or look across all text). In mathematics, provide multiple representations
of problems (text and graphics). Step out procedures when applicable. De-clutter text. Define
vocabulary where appropriate.
Consider how scaffolding can be employed in an adaptive test.
Several of the assessment consortia will incorporate adaptive testing, so a broader range of
student achievement may be measured efficiently. The scaffolding strategies developed for the
CRT-M have the potential to provide additional information in this system and could contribute
to a deeper understanding of the learning. The following issues are raised for consideration by
the consortia:
•

Can scaffolding be combined with an adaptive test design to gain more information at the
item level before shifting to another item?

•

Can information gathered from a scaffolded assessment be used to enhance understanding
of learning? If so, how?

Continue to engage in research on computer-based assessment.
Significant advances toward computer-based testing are in progress. The questions states are
asking appear to be less about “if,” and more about “when” and “how.” Continued research is
needed to determine how accommodations and scaffolding strategies can be employed and personalized in an online environment. Additionally, more is needed to develop the infrastructure
and professional development to support computer-based assessments.
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Introduction
Michigan conducted a standard-setting event on its successful, operational Alternate Assessment
based on Modified Achievement Standards (AA-MAS), known as MEAP-Access, in January of
2011. This represented the culmination of nearly three years of effort to develop and implement
an assessment targeted toward a specific population of students with disabilities. Events such
as changes within the organization, assumptions about the pool of existing general assessment
items available to be modified, generating awareness in the field about the students intended
for this new assessment, and other factors led to a first, unsuccessful attempt at an operational
administration in fall 2009. However, this paper is being written at a time when Michigan is
participating as a Governing state in the Smarter Balanced Assessment Consortium, a group
of 27 states working to develop a common, Computer Adaptive Test (CAT) solution (Smarter
Balanced, 2010). In addition, Michigan has begun development on a system of CAT Interim
Assessments (IA) in content areas not addressed by Smarter Balanced such as science and social
studies. Developing an AA-MAS has led to a number of invaluable lessons as the state shifts
from paper-pencil assessments to online, CAT instruments that this paper will outline.
Michigan’s AA-MAS Grant
The Michigan Department of Education was awarded a General Supervision and Enhancement
Grant (GSEG) from the U. S. Department of Education (USED) in 2007. Michigan committed
to 1) developing an AA-MAS in reading, writing, and mathematics by modifying existing items
developed for the state’s general assessment, and 2) creating a robust system of online professional development models focused on improving assessment selection and reading, writing,
and mathematics outcomes for students with disabilities. Michigan learned a great deal about
item modification, training challenges for local educators, and the state’s population of students
with disabilities. The system developed through this process is unique to Michigan as, with the
inclusion of the AA-MAS, the state has four distinct alternate assessments; one based on modified achievement standards and three based on alternate achievement standards. However, the
lessons learned are all germane to maximizing accessibility throughout the assessment development process and are therefore absolutely applicable to CAT and other test delivery modalities.
As the project plan for this grant was being developed, Michigan’s research questions included:
•

How can general assessment items in three content categories be appropriately modified for
these students without changing the construct measured?

•

What types of professional development are needed to address the inclusion of this new
alternate assessment into the state’s already robust assessment continuum?
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•

How can this opportunity lead to the inclusion of more students with disabilities in the
general education curriculum?

The state had been involved in prior research on this topic through the development of its other
alternate assessments, providing important contextual information as the state refined the intended AA-MAS student population.
In regard to students for which this new test was being developed, Michigan sought to identify
prominent characteristics of the target population by focusing on students with disabilities addressed in the state’s general assessment (with or without accommodations) and students with
varying levels of significant cognitive impairment that were included in one of the state’s Alternate Assessments based on Alternate Achievement Standards (AA-AAS). This identification
took several forms including (1) the development of Guidelines for Participation in Statewide
Assessment, (2) an online learning module to accompany these Guidelines, and (3) significant
input from Michigan teachers and administrators focused on students with disabilities. As the
state began its work, it developed robust item modification guidelines, cognitive laboratory
protocols, and item development strategies specific to the intended population, and designed to
meet all the AA-MAS criteria outlined in the April 2007 USED guidelines (U. S. Department of
Education, 2007). The state’s online professional development modules focused on specific areas
of content that the intended AA-MAS population routinely struggles to master and articulate the
instructional implications to educators. The state conducted a variety of stakeholder activities,
including recruiting educators to serve on assessment planning and item development teams,
setting standards, exploring the results of item modification through cognitive laboratories, and
developing custom items for the intended population.
Michigan’s Development Context
It is important to understand how Michigan’s experience with this project was shaped by the
context of the state department of education’s assessment programs. Soon after the award of
this grant Michigan brought several assessment functions in house. This path was taken in
order to help control costs and hire within the state to the extent possible rather than employ
people working for service providers in other states. The state chose to take over item banking,
composition (preparing items for publishing) and psychometrics. Funds were provided for the
construction of a comprehensive item banking solution that incorporated many item authoring
and review functions, and staff units focused on composition and psychometrics. While MEAPAccess was being developed, the state was wrestling with taking over these critical functions for
all its existing assessment programs. Over the three main years of MEAP-Access development,
Michigan went from having little direct involvement in these components to having approximately eighty percent of each one in house.
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This context is provided because the lessons Michigan learned would not be the same in a state
that relies exclusively on external service providers to provide pre-packaged designed to meet
assessments some set of specifications. Therefore, the lessons learned from the AA- MAS grant
opportunity have unique meaning as the state proceeds with development of a substantial system
of CAT interim assessments. State educational agency (SEA) staff are leveraging their experiences, participating heavily in the development of the Smarter Balanced Assessment Consortium
CAT assessments, and working with other states and service providers on CAT-related projects
in several instances across the country. Michigan has begun developing items to support operational CAT assessments in grades k-12, again in grades and content areas not being addressed
by consortia. This includes item pools and algorithm specifications suitable for a variety of
purposes such as end-of-course, end-year summative, and pre-post assessments designed to
provide student growth information suitable to support educator evaluations. As the state proceeds quickly along this path, and expects to begin rolling out operational CAT assessments in
the spring of 2014, the lessons learned from developing MEAP-Access are proving essential.

Phases of MEAP-Access Administration
Preparation
During the first phase of the grant, the tasks and activities for each research question were carefully implemented as described in the grant application. Identification of the MEAP-Access
student population involved determining student characteristics, developing case studies to assist
in identifying potentially eligible students, and creating guidelines for assisting IEP teams in
determining MEAP-Access student eligibility. All documents were distributed statewide and
paired with large in-person and video workshops. MEAP-Access student characteristics were
used to select general assessment items with classical statistics for all students and separately
looking only at students with disabilities. These statistics, along with language load and format
complexity, were used to identify a subset of items that were considered to be more accessible
for the target student population.
The first challenge for the grant unfolded as SEA staff began the process of inventorying the
subset of general assessment items to be modified for this population. There were fewer items
available than anticipated—the cupboards were relatively bare. When Michigan’s AA-MAS
grant proposal was written, assumptions were made about the size of the item pool available
for use in the modification process. This was due to two factors: (1) Michigan had released all
operational items during the previous three years in order to provide material for supporting
instruction and local professional development; and (2) inventory and tracking of items in a
variety of item banking systems were insufficiently robust to produce accurate counts per conNCEO
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tent standard. The latter variable contributed significantly to the state’s decision to develop its
own item banking solution.
There was a second major challenge with identification of the appropriate student population to
take the MEAP-Access. The table below is an excerpt from the state’s assessment participation
guidelines and is frequently used in conversations with stakeholders to show where MEAPAccess is placed on the continuum with other Michigan assessments.
Table 1. Michigan Assessment Continuum
Assessment

Type of Assessment

Based On

ELPA

English Proficiency

ELP Standards

MEAP/MME

General

GLCEs/HSCEs

MEAP-Access

AA-MAS

GLCEs

MI-Access Functional
Independence

AA-AAS

Extended GLCEs/HSCEs/
Benchmarks

MI-Access Supported
Independence

AA-AAS

Extended GLCEs/HSCEs/
Benchmarks

MI-Access Participation

AA-AAS

Extended GLCEs/HSCEs/
Benchmarks

As illustrated by the table above, it was very clear that MEAP-Access fit between the state’s
general assessment (MEAP) with appropriate accommodations, and its Functional Independence AA-AAS (designed for students with mild cognitive impairment or another disability
classification of similar magnitude). However, knowing which students should take the test
was a different question, one that the MEAP-Access pilot test was designed in part to answer.
Pilot Testing
The main purpose of the pilot test from an item modification perspective was to determine if
elimination of one distractor per item—from four to three—would improve test results for the
target student population. Scaffolded directions (e.g., limited scripts cuing students to the stimuli
or expectations for a response) for reading and writing were also included on some forms. In all,
twenty-three forms of pilot tests were administered in over 600 school districts and with 23,000
potentially eligible students with disabilities. The pilot test results, which were promising, were
then used for implementation of an operational MEAP-Access test that was administered for the
first time in fall 2009.
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Operational Administration Take 1
The construction of the fall 2009 operational MEAP-Access was based on modifying MEAP
items to include less complex formats, fewer answer choices, and permissioned reading passages.
When the operational test was given the results were disappointing. A much smaller number
of students took the MEAP-Access than anticipated. SEA staff and the APWT compared the
results and item content of the fall 2009 operational test and the winter 2009 MEAP-Access
Pilot, noting formats that were challenging or seemed promising in light of both populations.
In general, the results from these first two attempts highlighted the poor performance of modified items attempting to measure challenging topics such as algebra, and emphasized the need
for a different solution.
Operational Administration Take 2
Analysis of the first operational MEAP-Access in fall 2009 showed that there were insufficient
numbers of the general assessment item types required to build a successful second operational
assessment for fall 2010. Because of this, Michigan chose to take a year off from administering MEAP-Access operationally in order to develop items from scratch for this program. This
one-year hiatus addressed several challenges including: (1) administering the same or slightly
enhanced assessment a second year might have generated data on more students, but likely
would not address the poor item characteristics; (2) partnering with stakeholders to assist in
the revision of item modification guidelines to address new development; (3) providing an opportunity to complete online professional learning modules to aid in generating awareness about
the AA-MAS population; (4) using in-house SEA staff to develop protocols to support cognitive
laboratories (cog labs) to inform the development process; and (5) completing development of
the state’s new writing assessment, so that an appropriate, modified version could be generated.
Michigan staff used this time to review AA-MAS research, conduct an innovative type of cognitive laboratories for this student population, and change policies such as using only permissioned
passages on the reading assessments.
Field-Testing Strategy
The need persisted to gather widespread item-level data to determine whether or not the modification protocols were sufficient. As the state wanted to do everything feasible to explore these
issues and build upon the lessons learned from the pilot and Take 1, careful planning went into
thinking through how this could be accomplished. This need conflicted somewhat with strong
feedback from stakeholders gathered from an online survey to help refine the direction of MEAPAccess. It was clear from this information that Michigan stakeholders were highly resistant to
the idea of a stand-alone field-test that would add a significant burden to the existing statewide
assessment demands. The solution developed by staff working on this project resulted in strong
NCEO
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data that enabled Michigan to move forward in an informed manner, and is quite possibly unique
across states developing this type of assessment.
The additional effort put into engaging stakeholders on the item modification process, refining
the definition of the student population, and conducting cognitive laboratories was essential to
developing a field-test plan that did not include a stand-alone testing event. This information
was processed in light of Table 1 above, considering where MEAP-Access fit in terms of the
other assessment programs, and the rich data available on the participation of students with disabilities on each test. These conversations played out into the following multi-tiered strategy:
•

An inventory of items developed for MEAP-Access was compared to the number of embedded field-test slots available on the MI-Access Functional Independence assessments and
the MEAP. Slight modifications to the number of operational forms administered for these
two programs would create enough embedded slots to accommodate the number of items
needing to be field-tested for MEAP-Access.

•

State data that included student Unique Identification Codes (UICs) permitted staff to examine what statewide assessments students with disabilities participated in during the first
operational MEAP-Access administration in 2009, and prior years when only MEAP and
MI-Access Functional Independence were available. This allowed staff to track the performance of hundreds of individual students on the various tests over several years and look
carefully at how the MEAP-Access field-test items functioned across instruments, students
with varying disability categories, and students that had taken MEAP-Access in 2009.

•

A modification was made to the system teachers and administrators used to pre-identify
which statewide assessment students will take during a given cycle. As they registered students, test coordinators had the opportunity to indicate whether or not they would have had
students participate in MEAP-Access if it had been available. An additional modification
was made to the MEAP and MI-Access Functional Independence answer documents to
provide an opportunity for teachers to indicate that a given student would have been eligible
to participate in MEAP- Access.

The results of this successful strategy allowed Michigan to develop a pool of items that were
appropriately calibrated with a wide variety of students with disabilities. Including them on
existing statewide assessments also enabled the items to be tried out with a much larger sample
of students than would have been fiscally possible through a stand-alone field-test mechanism.
The data gleaned from this effort helped the state finalize test blueprints and item modification
guidelines and prioritize content development for an online professional development system.
Further description of the results from each of the phases described above, and the impact on
item development, is presented in the Item Development and Modification Specifications section of this document.
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The preceding portions of this paper have provided an overview of Michigan’s grant and MEAPAccess assessment development phases. As noted in the introduction, Michigan is aggressively
building a suite of CAT interim assessments. In order to frame how the experience with this
AA-MAS grant is shaping the development of these new tests, the next section of this paper is
intended to provide an overview of how the state defines CAT. This is intended to set the stage
for the third major component of this paper, which seeks to tie together Michigan’s lessons
learned with CAT item and test development activities.

What is CAT’s Potential to Increase Access for Students in the
AA-MAS Population?
This question is far from simple. For the purposes of this paper, we define the Computer Adaptive
Testing (CAT) environment as a modality where large pools of test items are available with wide
ranging levels of difficulty so that each student’s achievement is measured by items tailored to
the students’ individual level (Sands et al, 1997). While each individual student gets a different
set of test items, each student can still receive a set of items that measures achievement on the
same content standards or assessment targets as every other student. Figure 1 below shows one
simple, high-level model of how a CAT system works.
Figure 1. High Level CAT System Overview

AA-MAS and CAT - 12

As shown in Figure 1, the eligible item pool is defined and the administration
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engine selects a unit (item or other stimulus) to be presented to the student based on the
CAT algorithm. The item is administered, the student responds, and the system updates
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As shown in Figure 1, the eligible item pool is defined and the administration engine selects a
unit (item or other stimulus) to be presented to the student based on the CAT algorithm. The item
is administered, the student responds, and the system updates the running record it maintains
of the student’s estimated proficiency based on what has been presented and responded to thus
far. Based on the updated proficiency estimate, the algorithm determines if sufficient measurement precision has been obtained. If the answer is yes, then the system sends the information
necessary for generating scores. If the exit criteria have not yet been met, then additional items
are presented to the student.
While CAT holds great promise for enhancing the measurement precision of all students, including those with disabilities, the issues involved are complex. Two major considerations that this
paper discusses, as they are essential to developing a system to address the AA-MAS population, involve the item pool and the CAT algorithm. While there are numerous other elements
that impact construct validity as it pertains to assessments delivered via technology (e.g., item
rendering, available tools such as calculators or magnifiers, etc.) in this paper we are concerned
with complexities unique to CAT. There are difficulties that need to be addressed as assessment
programs move from traditional, fixed-form instruments into the adaptive realm.
CAT Algorithm Parameters
At the most basic level, the CAT algorithm is the mechanism by which the administration engine chooses the next item to be presented to a student based on his or her performance up to
that point. The list of possible parameters by which the algorithm could be constrained is very
long, and as each one is considered the pros and cons must be weighed. The development of
the parameter list must be done carefully and completed prior to field-testing the items eventually expected to land in the operational pool. The length of the parameter list is driven by
competing concerns. Each time something is added to the list, it creates another bin needing to
be populated by items with matching characteristics. Very quickly the overall number of highquality items becomes a concern for item development budgets and the number of high quality
items produced for each set of characteristics the algorithm is expected to be able to present
to students takes center stage. A sample table (Table 2) shows a very limited number of CAT
algorithm constraints to give a basic idea of how important it is to develop this information prior
to beginning item development.
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Table 2. Sample CAT Algorithm Item Characteristics
Item Characteristic
Subject
Primary Reporting
Category

Definition
Reading, mathematics
As defined in test blueprint

Secondary Reporting
Category

As defined in test blueprint

Target Grade
Minimum Grade

Grade for which item was developed
Lowest grade appropriate for the item to be presented to students

Maximum Grade

Lowest grade appropriate for the item to be presented to students

Intended Difficulty

Very low, low, med, high, very high

Item Type
Possible Scores Based
on Item Type

Selected response, constructed response, technology enhanced
Number of points each item is potentially worth

Depth of Knowledge
Linguistic Difficulty
Level

As defined in test blueprint
As defined in test blueprint

Human Scored
Allow Calculator
Associated Stimulus
Item Statistics

Yes or no
Yes or no
Passage, artwork, audio file
As defined by measurement model

Each element in the short, sample list above must be thoughtfully considered if maximum accessibility is to be achieved with an item pool designed to contain sufficient numbers of items to
adequately measure student achievement across the ability continuum. If even one element does
not have an appropriate array of items, the CAT engine will be limited in what it has available
to present to students. Measurement precision will suffer and educators will not have the best
information available to improve instruction. This issue is dramatically complicated by CAT
systems that seek to include multiple item types, and is complicated further by the fact that this
list shows attributes only at the item level, not the additional factors that must be accounted for at
the stimulus (e.g., passage, performance task) and test event (e.g., summative, benchmark) levels.
This challenge is compounded by the goals of the system and the limitations of current, highstakes measurement models. As assessments developed by the Race to the Top consortia attempt
to meet the needs of diverse learners, such as students previously identified for inclusion in an
AA-MAS, they cannot build limits into the system that results in stratification. For example,
AA-MAS students often have highly variable academic skill profiles. Students identified as
having a specific learning disability in reading comprehension may function at or above grade
NCEO
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level in mathematics. While the consortia are planning separate tests for each content area, the
richness of the Common Core presents a challenge. Thinking about English language arts, the
consortia are required to address reading, writing, listening, and speaking in some fashion. If
there is one English language arts exam covering these domains, and rich item types such as
performance tasks include elements that touch on multiple areas, consideration must be given
to ensuring opportunities to demonstrate proficiency and areas of strength. For example, the
adaptive, summative Smarter Balanced English language arts assessment must be designed to
allow students with severe reading disabilities to shine on the listening and writing sections
if they are strong in those domains. This means that 1) the adaptive algorithm must be able
to accommodate these scenarios, and 2) the item pool needs enough variability and depth to
guarantee the opportunity for exposure to items where students can demonstrate success. If
these issues are not thoroughly considered and addressed, there is great risk of ”pigeon-holing”
students into almost pre-determined proficiency categories. Additionally, these systems may
not yield the desired improvements in reporting to stakeholders and transparency for students
with disabilities noted by other authors as unfortunately limited from prior assessment systems
(Thurlow, Elliot, & Ysseldyke, 2003).
Item Pool Challenges
The challenge described above is important because the promise of technology-delivered or
enhanced assessments cannot be realized if the testing community limits itself to what can be
controlled during administration. Thompson, Thurlow, and Moore (2003) noted that computerbased tests have the capacity to incorporate features designed to enhance accessibility for
students with disabilities and English language learners. If developed appropriately, an added
benefit can provide each student with more individualized control over accommodations that are
familiar and appropriate. Taking this a step further, computer-based testing has the potential to
revolutionize how we think of test item creation. The ability to assess students in dynamic ways
that are more representative of real-life situations through embedding a variety of digital media
such as audio or video files within items could engage students in more robust ways (Sireci &
Zenisky, 2006). However, a significant amount of research remains to be conducted on whether
or not including rich media elements adds value to all items, items measuring certain constructs,
or items attempting to meet the goals of various measurement models.
Assessments that are truly accessible to diverse learners must carry the lessons learned from the
development of AA-MAS through all aspects of test creation. In the case of CAT, this necessitates an arranged marriage between the measurement concerns of the algorithm parameters and
the content concerns of the item specifications. The term “arranged marriage” is used because
the development of an item pool suitable for CAT with accessibility at its core will not happen
spontaneously or by happy accident. Careful, thoughtful and lengthy negotiation must occur
between the members of the assessment development team striving for the bridge between these
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two groups and their shared desire for an assessment that yields the maximum, valid information
about an individual student. It is upon this foundation (with the overall budget in mind) that the
marriage can be built. Figure 2 below provides an illustration of this concept.
Figure 2.Detailed View of CAT Item Selection

Figure 2 illustrates the balancing act that must occur between content and measurement forces.
As the total available items are filtered through the test event blueprint to yield all the possible,
eligible items that may be displayed to a student as he or she navigates the CAT, the additional
requirements kick in immediately. This is necessary to ensure that each student, or group of
students, is exposed to a minimum number of items measuring a certain construct in order to
generate consistent reporting categories. For example, a test event blueprint may require that
all students taking the fourth grade mathematics assessment be presented with enough items
measuring the ability to use mastery of place value to perform multi-digit arithmetic in order
to generate a reliable score that can be reported. This means that the following steps occur as
items are selected to meet the place value requirement.
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•

As items are chosen by the algorithm to fill the mathematics construct order, they must pass
through a content requirements filter to determine how many remain in the eligible pool
covering that concept, how much room is left in the test event to spend more time measuring
it, and what other constructs need to be covered in the allotted time.

•

The remaining items covering the place value construct are then weighed in terms of whether
or not they will add value to overall measurement of the student’s mastery of the topic based
on what the system knows about the student, the characteristics of the item, and the current
score precision that would result from a student answering the item correctly or incorrectly.

•

Items that survive the content and measurement gauntlet must make it through a final item
exposure filter designed to ensure that a given student has not been presented with an item
previously, that all the eligible items measuring place value are still secure, and any other
exposure control parameters included in the system.

As this section has attempted to illustrate, there is a lot happening during the process of a CAT
administration. This highlights the need to build the right opportunities for conversation as the
assessment is developed to compare the list of potential CAT algorithm constraints with the list
of item specifications specifically designed to ensure accessibility. As these lists are compared,
decisions can be made about which parameters or accessibility features create a new bin needing items or which should be folded into the specifications for all the items of a given type. For
example, font size is an item specification that can be a constant throughout a student test event;
there should not be a need to develop items with a wide variety of font sizes. In contrast, items
that include maps, charts, video, and audio elements might necessitate the need for a pool of
items that cover a wide range of complexity to accommodate accessibility, while providing opportunities for students high on the ability continuum to demonstrate what they know and can
do. This clearly depends on the construct intended to be measured and the need for a CAT item
pool to have enough items at the high and low ends of the student ability spectrum to be able
to yield valid and reliable indications of where students fall in relation to grade-level standards.

Lessons Learned and Implications
for Computer Adaptive Testing
Michigan’s experience with MEAP-Access has substantial implications for how concepts like
universal design should be addressed in the next generation of assessment systems being developed by Smarter Balanced and the Partnership for Readiness in College and Career (PARCC).
As these consortia are required to address the needs of the AA-MAS population, they must take
advantage of the research and experience of states that have concentrated on developing appropriate assessments for these students. Both consortia seek to move forward aggressively with
306

NCEO

computer-delivered, and in the case of Smarter Balanced, computer-adaptive assessments. There
are major implications from Michigan’s experience for item development, form construction or
adaptive algorithm specifications, scoring, and reporting. Since Michigan serves as a governing state in Smarter Balanced, the MEAP-Access development lessons have the opportunity to
impact computer adaptive assessment systems.
Lesson 1: Clarity of Purpose and Population Is Important with CAT.
There is a temptation to believe that because an adaptive system can pull from a wide item pool
and provide a unique test event experience for each student, that it can meet the needs of all
students equally well. While CAT has strong potential to greatly improve measurement precision, possibly with a modest reduction in testing time, the need to ensure that the item pool
contains enough content to address all the intended student groups and meet all the articulated
purposes is no less important than in the fixed form world. Consensus on the purpose, intended
uses, and needs of the population being assessed is essential and must be generated before item
development begins in order to ensure the pool will have a suitable array of content. As Michigan develops CAT assessments to meet a variety of needs, much consideration is given to the
purpose (e.g., summative, end-of-course) and population (e.g., kindergarten, twelfth-grader)
of each. As this process plays out with CAT in light of the item pool construction challenges
described above, Michigan has learned that investing an adequate amount of time coming to
consensus with staff and stakeholders is irreplaceable and must be maximized to the extent
possible before the first item is created.
Lesson 2: Staff Require Adequate Professional Development when Moving to CAT
As assessment purposes continue to expand, and state and local education agencies wrestle with
shifting to online or adaptive modalities, the level of expertise required to develop the next generation of testing systems has also grown. Regardless of whether a state has a handful of staff
responsible for communicating with stakeholders or many, a level of common understanding on
the factors listed above must be achieved. This is essential in order to ensure that assessments,
and their results, are used appropriately. In Michigan, rapid movement towards CAT systems
has revealed that traditional training on item development, test administration, psychometrics,
and accessibility needs substantial augmentation if SEA staff are to communicate appropriately
about these types of assessment with stakeholders.
Michigan’s Online Professional Learning System (MOPLS). Following the completion of
the cog lab initiative (described in detail later under Lesson 5), and the revised item modification guide and procedures for new development, Michigan began to make rapid progress on
the production of its online learning system. The state was committed to producing a variety
of high-quality products that had specific implications for student engagement in the general
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curriculum. These included elements that impact opportunity to learn and the development of
robust IEPs that appropriately reflect the state’s content standards. Educators across the state are
accessing and utilizing these products as part of their efforts to improve outcomes for the target
population. The MOPLS platform has become the model around which the Michigan Department of Education plans much of its online professional development related to assessment,
accountability, implementation of the Common Core State Standards, and other important topics.
These programs were developed to focus on specific areas where students often need additional
support based on data from Michigan’s state assessments. Teachers of students who struggle
with key concepts in Mathematics and ELA find these resources especially helpful. The English
language arts program focuses on Common Core anchor standards for vocabulary acquisition,
reading, and writing and offers a wealth of “best practices” sample lessons and units of study
that are aligned to the Common Core State Standards. The Mathematics program focuses on
fractions, selecting five “critical areas” from the Common Core. Like its ELA counterpart, it
also features sample activities, tasks, and strategies submitted by Michigan teachers or taken
from vetted sources.
The development of these content-specific programs, combined with the module providing
guidance on appropriate statewide assessment selection, have proven to be invaluable sources
of professional development for SEA staff. Constructing them has forced very rich conversations about the needs of the target population and educators, instruction and measurement of
student achievement. This has led directly to having a number of SEA staff able to make informed
decisions about the development of items suitable for a CAT pool that includes levels of accessibility, difficulty, and complexity appropriate for Michigan’s diverse learners. All MOPLS
programs are hosted online, on Michigan Virtual University’s® Michigan LearnPort (www
.learnport.org). These high-quality, research-based, interactive, professional learning resources
are free to all K-12 teachers, coordinators, and administrators in the State of Michigan, and
require no previous training.
Lesson 3: Only Adapt, Modify, and Use a Complex Solution When It Adds Value
When considering online assessments, the temptation to take advantage of technology-enhanced
items is great. However, they do not automatically guarantee greater access, and should only be
used when the construct in question is clearly best assessed by something other than a traditional
item type. For example, one of Michigan’s high school science content standards is designed to
gauge student mastery of experimentation and understanding of the scientific method. Robust
measurement of a student’s ability to apply the scientific method is challenging with traditional
item types like selected response, but may be much more richly explored though a technologyenhanced item like a mini-simulation or experiment with variables that a student may manipulate
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and then write his or her answer. This is a critical issue as assessment consortia such as Smarter
Balanced and PARCC work to develop the next generation of assessments.
Item Development and Modification Specifications. These activities spanned a large timeframe
from the statewide pilot and the first operational administration in fall 2009, through the second,
successful administration in fall 2011. In order to communicate how this work evolved over the
course of the grant, this section is organized into the following three sections: (1) initial item
modification, (2) revisions to these procedures following the winter 2009 stand-alone pilot, and
(3) revisions to item modification protocols and new item development guidelines following the
fall 2009 operational administration that were applied during the one year hiatus (fall 2010).
Central to this effort throughout all of these phases was the work of the Assessment Plan Writing
Team (APWT) that was developed to broadly represent Michigan demographics and the types
of educational personnel who provide academic services to students targeted to take MEAPAccess. The APWT consisted of approximately fifty core members that included: general and
special education teachers who regularly instructed students with disabilities with grade-level
content in mathematics, reading, or writing in grades 3 through 8; elementary and middle school
administrators; and Michigan Department of Education staff from the offices of Assessment
and Accountability, Special Education, and Improvement and Innovation.
The role of the APWT was to partner throughout all phases of the GSEG grant and provide
recommendations for next steps from the educational perspective. At the first two meetings
(June and August 2008), the APWT identified characteristics that were commonly observed
among many of the students likely to be eligible to take the yet to be developed MEAP-Access.
Among the more frequently mentioned characteristics were shorter attention spans or difficulty
focusing, reading more slowly than classroom peers, difficulty with short- or long-term recall,
and challenges with complex problem solving (three or more steps).
Initial Item Modification Strategy. As outlined in the grant proposal, the first two years of the
Michigan study focused primarily on the use of classical statistics and knowledge of student
characteristics to select a subset of MEAP (general assessment) items based on classical statistics and then eliminate one of the four answer choices based on certain protocols. In addition to
describing student characteristics, APWT members began reviewing general assessment items
for possible inclusion in the large-scale pilot with students most likely to be eligible for this
test. Rationale for the inclusion or exclusion of items or stimuli (e.g., passages) was noted along
with recommendations for selecting which item distractor to drop in order to create a second
form of the pilot with three answer choices. To assist with determining which answer choice to
remove, the APWT worked in grade level teams by subject area to carefully review the content
and statistics of all MEAP items according to performance of students who would likely be
eligible for MEAP-Access. Each test item was discussed by the grade-level teams in order to
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reach consensus in identifying both the distractor to be removed and the rationale, which varied
from one subject to another, one grade level to another, and by type of item. Some examples
of mathematics considerations included:
•

The requirement to know and use mathematical terms and vocabulary associated with one
of Michigan’s content standards or Grade Level Content Expectations (GLCE) in order to
solve the problem. The GLCE were analyzed to determine if the GLCE description specifically required recognizing and knowing the meaning of the content-specific vocabulary
term, or if understanding and applying the concept were sufficient.

•

Two distractors that were relatively close to each other conceptually were kept in most instances. The correct answer was “best” because it demonstrated a higher level, more complex
understanding of the construct than identified by the GLCE. The APWT team determined that
a test-taker’s understanding of a GLCE, or content standard, should meet the expectation of
the content to be tested, but not require additional problem-solving processes or background
knowledge to distinguish between more complex applications.

•

In mathematics operations items, the “most common mistake” distractors were kept. This
ensured that the student really did understand the steps required to produce the correct answer. For example, if the item involved two-digit multiplication, the distractors for adding
or subtracting the two numbers would be retained as possible answer choices. Distractors
with a different number pattern, that were illogical, or that were the only answer choice from
another operation that did not represent a “common mistake” were eliminated.

•

Item formats requiring complex graphics for each answer item choice were more challenging. Items measuring the same concept but providing only one complex graphic as part of
the stem tended to be easier.

Items developed for English language arts presented their own, specific challenges, outlined
below:
•

Reading comprehension items that were more challenging for students targeted to take the
MEAP-Access involved overall comprehension of the story. Some examples included determining the main idea of the story, predicting what would most likely happen next in the
story, and selecting another title that would be appropriate for the story.

•

Items that were less challenging included those requiring students to identify specific details,
vocabulary in context, and sequence of events.
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•

Items tending to be more challenging were those that had a less concrete answer, that required
understanding of terms or phrases such as “most likely,” “the best,” “main idea,” “different,”
“main problem,” “main concern,” “mostly,” “most important,” “main purpose,” etc.

•

Item distractors that contained unfamiliar vocabulary, or included more abstract, figurative
language necessary to demonstrate meaning (e.g., in the case of poetry) were particularly
challenging.

•

Informational texts were more challenging than narrative. The language structure tended to
be more complex, with comprehension dependent on topic-specific language and vocabulary
that may be unfamiliar to the test-taker.

Collectively, these issues congealed into the rationale for each content area used to create a
common protocol to guide the distractor removal process as part of preparing test forms for the
winter 2009 pilot. The conversations of the APWT were paired with information available from
other states that were undergoing the AA-MAS development process. Texas, Oklahoma, and
Louisiana, for example, had provided publicly available information and conducted presentations
at national conferences that were influential in Michigan’s modification strategies for simplifying language in items, eliminating distractors, and modifying charts, graphs, or artwork. This
information was also used to generate appropriate directions, especially in order to determine if
enhancing them would provide greater access to ELA items. The APWT members developed
sample enhanced directions based on learning characteristics of the student population eligible
to take MEAP-Access. In addition, they developed item-specific scripts designed to be read by
assessment administrators as a method of scaffolding to provide improved access to ELA test
items.
Winter 2009 Pilot Results and Impact on Item Modification. Following the winter 2009
pilot, as items were being selected for the first operational assessment several months later in
the fall, a highlight of the analysis from the pilot test indicated that for mathematics, students
achieved a higher percentage correct when responding to multiple choice (MC) items with three
answer choices. In addition, where the reliability for one form was statistically superior to the
alternative form, the MC item format with three answer choices resulted in a significantly better
and smoother set of data. For English Language Arts, the results for enhanced directions were
poignant, showing that where a three-choice MC item with enhanced directions was compared
to a three-choice MC item without them, there was no statistically significant difference. This
indicated that the item specific scripts intended for scaffolding did not increase access for the
pilot sample. When all the pilot sample results were taken together, it was determined that eliminating one choice from the test items provided increased access to the content in most instances.
The construction of the fall 2009 operational MEAP-Access was based on modifying MEAP
items, including less complex formats, fewer answer choices, and using primarily permissioned
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reading passages. Two forms of the tests were developed for each grade and content area, and
there were no embedded field-test items in order to further reduce test length. All of the previous work was instrumental not just in item selection, but also in developing the guidelines for
determining participation in assessments and other training activities. The focus of the training
was on how to engage in appropriate conversations about individual student characteristics,
the content and instruction received each day, the academic supports required, and how all this
information could be used to determine the assessment that a student should take.
Fall 2009 Operational Results & Item Development Implications. In reviewing the fall 2009
results, a much smaller number of students took the MEAP-Access than anticipated. For six
grade levels (grades 3-8) and two content areas (mathematics and reading), the total was about
9,500 students, of which only 4,200 had also taken the pilot. Educators indicated that the test
was new and there were issues with identifying students qualified to take the MEAP-Access.
When these 4,200 students were broken out across six grades and the relevant content areas, the
sample sizes were quite small (e.g., less than three hundred per grade level and content area).
An analysis of the fall 2009 data also indicated that more extensive modifications of MEAP
items were needed to provide access to the content for students who were assessed. Many items,
although modified, still were overly challenging for MEAP-Access test-takers. SEA staff and
the APWT compared the results and item content of the fall 2009 operational test and the winter 2009 MEAP-Access Pilot, noting formats that were challenging or seemed promising in
light of both populations. In particular, the following three results stood out across grades and
content areas:
•

Decreasing response options from four to three was consistently helpful to the AA-MAS
population; however, additional modifications were needed to provide sufficiently improved
access in a number of instances (e.g., on items measuring algebra).

•

Incorporating enhanced directions was not helpful in nearly every case, despite a number
of different takes on this idea.

•

Additional modifications to passages, items, and graphics/artwork were required to provide the target population with sufficiently improved access to the content, since the target
population was performing at or below the chance level consistently on items measuring a
number of concepts.

These comparative analyses were used to refine Michigan’s MEAP-Access item development,
including item modification strategies used by other states (Texas and Louisiana) with AA-MAS
tests that had been approved or were undergoing review by the U. S. Department of Education.
Specifically, Michigan moved forward by determining which of the item modification strategies worked for students in the target population, which did not, and in what areas custom item
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development was needed in order to address the bare cupboards challenge described previously
(e.g., middle school mathematics items).
Item modification strategies that were either new or enhanced following the fall 2009 administration and completion of the cognitive labs included the development of commissioned reading
passages. These were written by published Michigan authors and included the lessons learned
about style, complexity, difficulty and the development of accompanying questions that were
appropriate for students in the target population. The enhanced directions were refined and only
included features where data from the pilot, first operational test, and cognitive labs indicated
that they added value in regard to accessibility and student understanding of the items. Figures
and artwork were developed from scratch or modified heavily to be more appropriate. Many
AA-MAS and in
CAT
- 29 six through eight,
mathematics
items that covered topics such as algebra, particularly
grades
assessment and versions of the items following the modification process that were
were created as there were none in the bank that were amenable to the modification strategies
field-tested
fallinitial
2010 and
used onofMichigan’s
successful, fall 2011 MEAP-Access
attempted
ininthe
rounds
development.
administration.
Figure 3. General and Modified Mathematics Item Examples
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Figure 3 shows examples of mathematics items used on the state’s general assessment and
versions of the items following the modification process that were field-tested in fall 2010 and
used on Michigan’s successful, fall 2011 MEAP-Access administration.
Figure 3. General and Modified Mathematics Item Examples

Figure 4 highlights a modified reading passage and one accompanying question. This is not
what a student would see, as there are several items that go along with the passage shown, and
the layout of the passage and items was thoughtfully developed for presentation to the students
in the full test booklet. The figure highlights three modification strategies: ( a) an introduction
was added to the modified passages and was read aloud to the students; (b) modified passages
were segmented and numbered in order to break them into chunks that were easier to handle;
and (c) the questions were written for each passage chunk and placed on the page next to that
section to eliminate page turning. Some questions specifically reference a segment number to
help students focus on the relevant passage portion.
Figure 4. Modified English Language Arts Example

These experiences are important for those working on the next generation of assessments to
consider. Attention should be given to the development of a thorough process by which each
construct designated for measurement will be evaluated against the possible types of items
available for each test event. This is especially important as Smarter Balanced and PARCC are
charged with measuring the full breadth of the Common Core State Standards (CCSS). These
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standards include strands of content (e.g., mathematical practices) in ways that are significantly
more complex and rich than many prior, state-specific content standards. As noted at the beginning of this lesson, the use of complex item types, such as technology-enhanced, should
be reserved for constructs that can’t be measured well with simpler types of items. Michigan
learned that in many cases, as illustrated in Figures 3 and 4, that less is often more when access
for students with disabilities is the goal.
Lesson 4: A Mechanism to Clearly and Quickly Determine Item Inventories is
Essential.
Michigan’s experience with inventory assumptions and bare cupboards described in the Take
1 section above, and our challenges developing an item banking system and designing CAT
interim assessments, combine to make this lesson an important one. All item banking or pooling systems must contain the capability to generate rich, on-demand reports of existing items.
This is essential for efficient item development planning, particularly as the next generation of
assessments looks to include more item types and have components being used throughout the
year rather than only during one fixed window.
Specifically, the inventory mechanism must be searchable on a variety of variables (e.g., grade,
item type, maturity status, accessibility feature). It must have the ability to support generating on-demand reports that contain actionable information. Item developers and psychometric
staff must be able to have the tools, information, and reports necessary to have the content
and measurement conversation described in the preceding sections about CAT. In light of the
complexities involved in both constructing and maintaining a viable CAT item pool, that contains an appropriate array of accessible items for all student populations the importance of this
mechanism cannot be overstated. Any assessment system without this feature operates with an
unacceptable degree of risk in regard to maintaining its ability to produce comparable results
and meet the needs of as many students as possible over time.
Lesson 5: There is No Substitute for Thoughtful Cognitive Laboratories (cog labs)
The decision to pursue CAT means that before items are written, careful consideration must
be given to item specifications. This includes elements of style that will drive how items look
when presented to students, target levels of complexity and difficulty that item writers will attempt to hit, and other intended characteristics. These considerations must occur for each item
type that is planned to be included in the eventual student test event. In order to meet the needs
of students with disabilities or English language learners, accessibility characteristics must be
a core element of these initial planning discussions. This issue is more challenging in the case
of planning a CAT item pool, as developers must consider which accessibility features can be
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allowed for each item type and whether or not the CAT algorithm will include consideration of
accessibility as part of deciding the next, most appropriate item to present to a student.
MEAP-Access Cog Lab. An essential development activity Michigan engaged in during its
second attempt to put together an operational MEAP-Access was a Cognitive Laboratory, or
cog lab experience. As noted above, the state needed a strategy to ensure that items modified
for the second administration attempt, and items developed from scratch, were as appropriate
as possible. SEA staff developed a customized protocol to be used with students and teachers
in order to delve into how the accessibility features being considered were received as students
navigated different item types. Michigan began by reviewing research on cog labs in order to
determine what approach made the most sense in light of the state’s timeline. There were a number
of sources in the literature that influenced the cognitive lab study design for custom-designed
protocols used to capture verbal information from students regarding their experience taking
piloted items in the math and reading sections (van Someren, Barnard, & Sandberg, 1994; Willis,
1999; Ericsson & Simon, 1980, 1993). These protocols, modeled with recommendations from
Zucker, Sassman, and Case (2004) in mind, featured checklists for pre-categorized responses
as well as verbal prompts that allowed for structured, but not intrusive or artificial probing of
richer qualitative data. Additional research provided guidance for the design of verbal probes
and guided coding of qualitative data for recognition of patterns among respondents (Russo,
Johnson, & Stephens, 1989; Chi, 1997; Conrad & Blair, 2001).
This literature review revealed approaches that included a variety of methods to engage students—
elicit their experiences—and capture the impressions of teachers responsible for administering
assessments. As the cog lab procedures were developed, consideration was given to the student
population. Michigan did not find any literature specific to conducting cog labs with the target
group of students, but utilized its experience developing other types of alternate assessments
and accommodations. Students with disabilities often have difficulty verbalizing complex and
abstract topics such as describing what they were experiencing while interacting with test
items. This issue was paired with needs such as (1) gathering information to inform final item
modification and creation guidelines, (2) exploring what types of accessibility features resulted
in improved access to the content, (3) collecting feedback from teachers on how students in
the target population responded to mathematics, reading, and writing stimuli, and (4) refining
what features might be included in administration manuals (e.g., directions read to students)
that would result in improved student understanding of the stimuli and in their responses, such
as those generated on the writing assessment. The resulting protocol for the cog labs included
a student observation rubric, standardized questions for teachers to ask students as they engaged
with the items, and standardized questions for teacher to respond to before and after items were
administered. Thirteen sites were identified across the state to elicit information that was roughly
representative in regard to geography, urban/rural status, and disability category (e.g., learning
disabled, emotionally disturbed, physically impaired, etc.). Ninety students across grades 3-8
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participated in this study and were exposed to approximately twenty mathematics or reading
and writing items.
Several results from the cog labs impacted development of the second iteration of MEAP-Access
item development and modification strategies for mathematics and English language arts. As
teachers observed students engaging with items during the cog labs, they were asked to provide
their impressions on whether or not they were appropriate for anticipated MEAP-Access testtakers. Teachers rated overall item difficulty based on their experience with the appropriateness
of an item for the specific student participating in the cog labs, as well as a generalized view
of appropriateness for students they felt were likely to take the test. Information gathered from
students during this initiative impacted the following areas:
•

Item difficulty—Students thought the item was easy if they thought they knew how they
arrived at an answer. If students could articulate the steps or method they used to solve a
problem, they thought the item was easy, regardless of whether or not their answer was right.
Examples of this student feedback across grades and content areas impacted the modification
and custom development process as it helped item developers hone in on the appropriate
difficulty and complexity.

•

Navigating answer choices—Students were asked to verbalize how they chose a given answer
to a question. This proved to be a challenging process for many students in both mathematics
and English language arts and often required significant prompting by the teacher to elicit
a substantive description. However, this type of input directly from students was highly
influential in the development of new items and in refining how choices were made about
dropping distractors (e.g., from 4 to 3 answers on multiple-choice items).

•

Cognitive and reading load of the assessment—items and passages of varying length were
exposed to students across the grades and content areas. It was evident from the observations
and teacher feedback that a high number of these students struggled to maintain focus and
often thought in a very concrete and literal manner. This information was brought forward
in the simplification of passages, artwork, and directions in order to facilitate the engagement and sustained attention of students.

Recommendations for Future Research
In many ways, Michigan is continuing this work through its involvement in the Smarter Balanced assessment consortium, the Dynamic Learning Maps consortium, and developing its own,
new system of CAT interim benchmark assessments. The state’s lessons learned through the
AA-MAS development process are informing all of these projects to some degree. For example,
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Smarter Balanced is developing a long-term research plan that includes exploring how the online,
computer-adaptive assessments are functioning for accessibility, and Michigan is contributing to
this effort. The consortium is refining a multi-dimensionality study as part of its psychometric
services contract that will utilize simulations of various computer adaptive testing algorithms.
This is intended to inform Smarter Balanced activities along with information gained during
cognitive laboratories, pilot and field testing, and examining how the system and various item
types are functioning for students with disabilities and English language learners. This type of
exploration must be included as part of the development of any CAT system and should include
specific research questions designed to gauge the implications of using accessibility features. It
has been suggested that research into item response multidimensionality could provide useful
contributions for understanding the intersection of item type and construct measurement (Stone
& Davey, 2011). Researchers should expand this to specifically include accessibility features
in all multidimensionality studies connected to CAT with the goal of learning what the impact
will be on the item pool necessary to provide robust measurement for students with disabilities
and any implications for scaling and reporting.
Professional development for assessment developers, both at the SEA and service provider settings, must be rethought in light of what large-scale assessments are currently being asked to
do. As assessments continue to gain in complexity, the requisite skills needed by those responsible for creating them are also compounded. As service providers, SEAs, and other entities
assemble teams to tackle various aspects of item development in preparation for, or as part of,
enhancing CAT systems, thoughtful consideration must be given to determining whether or not
adequate expertise currently exists, and if not, how to build that capacity. Research into current,
higher-education training programs focused on educational measurement and test development
should be evaluated to determine what compensatory skills need to be included in the curricula
in order to meet these demands. In addition, analysis is needed on what types of professional
development opportunities should be developed for assessment development staff in-service to
complement and supplement the training received pre-service.
Policy-makers and other entities responsible for determining how assessment results will be
used must commit to gaining some level of proficiency in assessment and data literacy. As the
accountability stakes increase, and with them challenges and risks such as cheating on largescale tests and other unintended consequences, so must the level of expertise of those holding
the purse strings. Educational researchers are responsible for contributing to this effort and
should specifically explore what types of professional development this critical audience can
most effectively tolerate in light of the many other demands they face.
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Conclusion
From an item development perspective, the only way to neutralize some elements of the complexity of CAT assessments that are as accessible as possible, and affordable to construct and
maintain, is to look for some low hanging fruit. All item types covered must be created in accordance with the principles of universal design to minimize the number of rule exceptions the
CAT system must accommodate. It is equally as important that CAT developers bring together
the item creators and those responsible for test administration to generate consensus on permissible accommodations for each content area. Highly complex item types like technology
enhanced items, while often flashy and tempting, create accessibility challenges for students
with disabilities and English language learners and should only be utilized when they provide
measurement value that cannot be obtained with simpler kinds of items.
Michigan’s experience with AA-MAS development provided no shortage of challenges but
was thoroughly worthwhile. As the state prepares for implementation of the Smarter Balanced
assessments in 2014-15, and proceeds with development of its own CAT interim assessments,
the lessons learned from putting together MEAP-Access are proving tremendously valuable.
Michigan continues to believe strongly that CAT is the best solution for large-scale measurement of student content mastery, particularly for students with disabilities and English language
learners. As the SEA capabilities have expanded to match the dramatically rising stakes and
expectations for Michigan’s assessment and accountability system, the state continues to actively
pursue opportunities like the AA-MAS grant. These efforts have led to excellent professional
development, partnerships with like-minded states in similar situations, and improved systems
that help support student achievement.
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Introduction
Beginning in spring 2012, the Virginia Modified Achievement Standards Test (VMAST) will
be offered for the first time to eligible students with disabilities in grades 3-8 mathematics and
Algebra 1. The following year, 2013, VMAST grades 3-8 and End-of-Course (EOC) reading assessments will also be available. These assessments are the result of five years of comprehensive
research involving the Virginia Department of Education, its assessment contractor, Pearson,
Virginia educators and students with disabilities. Research to develop the VMAST mathematics and reading assessments showcases a critical and exciting bridge between instructional and
assessment practices by incorporating research-based supports and simplifications traditionally
used in the classroom into the design of online assessment items.
As a leader in online assessments, Virginia has effectively used digital technologies as the
primary platform to deliver its general assessment, the Standards of Learning (SOL) tests. By
2013, all public schools will have phased out paper and pencil assessments in favor of online
tests. Virginia’s transition to online assessments occurred over a twelve-year period beginning
in 2000 with the launching of Virginia’s Web-based SOL Technology Initiative. Funded by the
General Assembly, this initiative provided over $500,000,000 to Virginia school divisions to
secure hardware and infrastructure resources necessary for instruction, remediation, and assessment. All high schools transitioned to online testing in 2010-2011, followed by middle schools
in 2011-2012. Elementary schools are required to move to online testing by 2012-2013. At
this point, over 2.5 million SOL tests are delivered annually to Virginia students in reading,
mathematics, science, and history/social science. Virginia’s writing assessment will also be
administered online beginning in spring 2013.
In addition to the increased efficiency associated with data collection, score reporting, and
security, online assessments provide a platform for the delivery of technology-enhanced items
which allow students to indicate responses in ways other than multiple choice selections. Online
assessment delivery has also provided an exciting and innovative platform for the design and
delivery of supported item types which provide multiple and flexible methods of presentation
and engagement for students with disabilities appropriate for alternate assessments based on
modified achievement standards (AA-MAS).
The population of students eligible for VMAST has been the subject of considerable research and
inquiry in the development of tests appropriate to their needs. Research conducted with Virginia
teachers identified specific learner characteristics of this population such as a slower work pace,
deficits in factual knowledge, difficulties engaging with materials, below grade level reading
skills, deficits in retention and memory, and the need for a high level of instructional support.
To address these characteristics, Virginia educators reported that they use a variety of strategies
in the classroom such a color-coding, underlining, simplified text and numbers, graphic orga324

NCEO

nizers, and illustrations. Supported assessment items developed for VMAST participants have
incorporated many of these effective instructional strategies into the online assessment arena.
Inherent in the process of developing supported items is the need to maintain the item construct
while providing supports and simplifications that will be familiar and helpful to the student.
The initial information on learner characteristics and supports and simplifications used in the
classroom helped to define Virginia’s conceptual plan to develop an alternate assessment specifically designed for a unique set of test takers. Table 1 shows linkages between specific VMAST
learner characteristics and VMAST supports and simplifications
Table 1. VMAST Participants Learner Characteristics and VMAST Supports and Simplifications
Simplified
Text

Visual Aids

Organizers

Slower Work Pace

X

X

X

X

Deficits in Factual Knowledge

X

X
X

X

X

X

X

Learner Characteristics

Difficulty Engaging with Materials
Below Grade Level Reading
Deficits in retention and
memory

X

Prompting

Manipulatives

X

Slower Work Pace
Virginia educators reported that students likely to be eligible for VMAST often work more slowly
than other students and frequently require additional instructional time. Additional time is often
needed to complete classroom assignments and assessments as well as state tests. Although
all of Virginia’s assessments are untimed, a slower work pace for students requiring modified
achievement standards may be associated with difficulties in reading, comprehension, motivation, and sustained engagement. These needs were addressed through the use of simplified text
(e.g. removal of irrelevant information, use of bulleted formats) and supports such as visual
aids, organizers, and online manipulatives to enhance understanding.
Deficits in Factual Knowledge
A second learning characteristic of students identified for VMAST is deficits in factual knowledge. Educators reported that potential VMAST participants often rely heavily on factual
knowledge, although their background knowledge in many areas may be lacking. The literature
suggests that visual aids such as pictures appear to interact with domain knowledge. Hegarty
and Just (1989); Kuntz, Drewniak, and Schott (1989); and Kozma (1991) concluded that students with less prior knowledge may benefit more from pictures than other students. Supports
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such as visual cues of various types and simplified text were incorporated into VMAST items
to address this learner need.
Difficulty Engaging with Materials
Difficulty engaging with materials appears be a third characteristic of students likely to be
included in the VMAST population. Virginia teachers reported that engagement is difficult
particularly if the materials do not have direct relevance to students’ lives. According to a synthesis report published by the National Center on Educational Outcomes (Thompson, Thurlow,
Quenemoen, & Lehr, 2002), beneficial supports for students with disabilities that can be added
to online assessments include simple scaffolds or structures that provide organizational supports
embedded within the items such as highlights, underlines, outlines, and other devices that draw
the test taker’s attention to essential information. Graphic organizers, color coding, text boxes,
and other visual cues were added to address engagements concerns.
Below Grade Level Reading
Virginia educators reported that VMAST students frequently have below grade level reading
abilities. Research suggests that visual aids such as illustrations, pictures, and graphic organizers may be beneficial to students with reading deficits. Although the benefits of illustrations for
understanding a text vary across students, task, type of pictures, and learning material, (Filippatou and Pumfrey, 1996; Schnotz and Bannert, 2003), students have asserted that images were
helpful in reducing cognitive load associated with reading. Strangman, Hall, & Meyer (2003)
found strong support for the “ability of graphic organizers to improve reading comprehension” (p. 6) and to improve vocabulary knowledge. Likewise, Ae-Hwa Kim, Vaught, Wanzek,
& Shangjin. (2004), in their synthesis of research examining the effects of graphic organizers
on reading comprehension for students with learning disabilities, found that graphic organizers improved reading comprehension. Graphic organizers are defined as “visual and graphic
displays that depict the relationships between facts, terms, and/or ideas within a learning task”
(p 2). This term includes “knowledge maps, concept maps, story maps, cognitive organizers,
advance organizers, or concept diagrams” (Strangman, Hall, & Meyer, 2003; p. 2). Borgia and
Owles (2007) also found that graphic organizers helped to motive and engage students while
developing higher reading comprehension. Based on the sound research base for these types
of support, visual aids and graphic organizers as well as simplified text were incorporated into
VMAST items.
Deficits in Retention and Memory
The final characteristic of potential VMAST students was deficits in retention and memory.
Virginia teachers reported that students in the population appear to require extensive supports
such as verbal, visual, or physical prompting in order to employ strategies. Prompts in the form
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of hints regarding strategies and formulas were applied to appropriate VMAST items to remind
students of strategies and information to determine correct responses.
Additional information on each of the supports will be discussed in greater detail in later sections of this document.

Description of GSEG Project
In September 2007, like many other states, Virginia was funded under the General Supervision
Enhancement Grant (GSEG) to develop a definition of students with disabilities who are eligible
for AA-MAS and to construct an appropriate assessment for this population of learners. Virginia’s
project focused primarily on the development of extensive guidance for IEP teams to use in the
identification of eligible participants and on the development of an online AA-MAS for grade
8 reading and mathematics. Specific project goals included the development of participation
criteria and the addition of supports and simplifications to existing online grade 8 reading and
mathematics assessment items using principles of universal design. The VMAST participation
criteria developed under this project are available in Appendix A.
Initial project activities included the establishment of a Steering Committee composed of persons most familiar with the instructional and assessment needs of the population of students
who would eventually participate in the AA-MAS. The Steering Committee, which included
grade 8 teachers, school administrators, parents, and higher education faculty, was charged with
significant advisory responsibility throughout the test development process.
After an extensive review of the literature and federal regulations, the Steering Committee set
Virginia’s course by drafting participation criteria, developing an initial list of learner characteristics, and identifying effective supports and techniques currently used with students with
disabilities in the classroom environment. Identified supports for reading included shortened
reading passages, simplified text, highlighting critical text, graphic organizers, and locating
test items in close proximity to the section of the text with the answers. Similarly, mathematics supports included simplified text, on-screen manipulatives, formulas, division of items into
discrete steps, modeled responses, and graphic organizers.

GSEG Studies and Important Findings
Virginia conducted extensive research to validate the draft participation criteria and to address
one overarching research question: Can modifications, in the form of simplifications and supports, administered within an online test make an assessment and individual items less difficult
and more appropriate for targeted students? Focus groups, online surveys, pilot studies using
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the cognitive lab approach, and statewide field tests were conducted as the primary methods of
inquiry to examine the participation criteria and explore the research question.
Focus Groups
Focus groups were conducted in five locations across the state. Focus group participants (n=37)
included administrators, special education teachers, and general education teachers with teaching experience ranging from 2 to 30 years. The average years of teaching experience was 11.3
years for reading and 9.8 years for mathematics. Focus group participants agreed with the
proposed participation criteria and expanded the list of student characteristics provided by the
Steering Committee.
Online Teacher Survey
Over 500 middle school teachers from 93 of Virginia’s 132 school divisions responded to the
online survey. Respondents were asked to indicate the level of support that students fitting the
draft participation criteria would need to master grade 8 reading and mathematics content as
compared to students participating in the general assessment. The levels of support used in the
survey ranged from “extensive” to “little or none.” Survey data analyzed with ANOVA and post
hoc comparisons indicated clear differences between the levels of support needed by students
participating in each state assessment. Findings indicated that students considered appropriate for the VMAST would consistently require the highest level of support in reading and in
mathematics of all students. In addition to providing information on the level of support, survey
participants were also given the opportunity to identify the supports they typically provided to
students in classroom instruction and assessments. For the most part the supports and simplifications identified by the survey participants mirrored those identified by focus group participants
and the Steering Committee. A summary of the supports and simplifications identified by the
three groups follows in Table 2.
Table 2. Supports and Simplifications Identified by Virginia Educators
Reading

Mathematics

Both

Advanced Organizers such as
timelines or story maps

Advanced organizers such as
providing information in simple
tables or in a bulleted list

Simplify content while maintaining construct

Prompting such as reminders
of strategies or background
knowledge

Prompting such as reminders
of strategies, providing formulas, or including hints

Ask explicit questions

Restatement and clarification,
primarily of directions

Manipulatives

Do not ask “not” questions

Visual Aids including excerpting Visual aids such as color codtext and showing with items
ing, animation, and graphic
representations
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Cognitive Lab and Pilot 1
Pilot I was designed to test whether the theories underlying the development and application of
supports and simplifications were aligned with the approaches students use in assessments to
demonstrate their knowledge and skills. Evaluating cognitive processes of a students’ comprehension and abilities as they complete test items requires a qualitative, data-rich methodology,
such as that provided by cognitive labs, or “think-alouds” (Ericsson & Simon, 1993). While
use of this methodology with students with disabilities presents some challenges (Johnstone,
Bottsford-Miller, & Thompson, 2006; Johnstone, Liu, Altman, Thurlow, 2007; Almond, Cameto, Johnstone, Laitusus, Lazarus, Nagle, & Sato, 2009), the protocol was designed to minimize
these challenges and elicit the most data from participants. Specifically, the protocol followed
the traditional cognitive lab methodology of first asking participants to “think aloud” about what
they were doing, and then to ask the students follow-up questions.
Twenty-six students with disabilities were identified by an urban school division as likely
members of the target population. Twelve students participated in the VMAST reading assessment, which included 15 online test items with supports and simplifications, and 14 students
participated in the mathematic assessment, which included 13 online test items with supports
and simplifications. Results of this pilot largely confirmed the match between the supports and
simplifications and the process students used to derive their responses. For the most part students found the supports and simplifications to be useful. In reading, providing excerpts from
the reading passage with related items permitted students to have immediate access to needed
content without having to go back and forth between the passage and the item. In mathematics students found the hint boxes to be particularly useful and many students suggested adding
them to other items. One student commented “it [the hint box] gives me an idea of where to
start.” Students also responded positively to the presentation of information in mathematics
items in simple tables or charts or in bullet form. However, some students had difficulty in using the more interactive visuals provided with some mathematics items. The interactive visuals
were redesigned and simplified prior to Pilot 2. In addition, the application of supports was
streamlined so that one support did not detract from the use of another. Findings also indicated
that students would likely benefit from the consistent display of supports in test items across
each content area. In light of these results the presentation of hint boxes and other supports
were standardized for Pilot 2 so that hint boxes were displayed in a particular location and the
functionality of the supports was similar across items.
Cognitive Lab and Pilot 2
Pilot 2 was conducted in two rural school divisions with 20 participants using the cognitive lab
approach described in Pilot I. Like the first pilot, the purpose was to obtain information on how
potential VMAST participants use supports and simplifications when responding to items and
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to examine the effectiveness of this approach in reducing test difficulty. Participants responded
to the original item or an isomorph of the original item and then responded to the item with
supports and simplifications added. Ten item pairs were used for reading and 13 items pairs
were used for mathematics. Findings of the reading assessment showed that graphic organizers,
excerpted text, highlighting, and clarifying layout appear to be used and favored by students.
These supports appear to increase attention to relevant information and may result in decreased
item difficulty. Results of the mathematics pilots yielded equally promising results that suggest
that hint boxes, graphic organizers, graphics, and formulas were helpful to pilot participants. A
summary of information regarding individual supports used in Pilot II are provided in Appendix B.
A quantitative analysis of student responses indicated that students answered items with supports and simplifications correctly more frequently than original items. Since the items used in
the pilot were not exact pairs, a quantitative comparison of performance on the original and the
supported items is not warranted on an item-by-item basis. However, it is useful to compare
performance across all students and all original and supported items to get a general sense of
changes in item difficulty. Across the 130 original items administered to 10 students, 48 were
answered correctly, as compared to 64 of the 130 supported items that were administered.
Field tests
Results of both pilots have been used to inform the development of field test items. In May –
June, 2010, the Virginia Department of Education conducted a statewide field test of grade 8
VMAST mathematics and reading items. The purpose of the field test was to examine the quality of the VMAST mathematics and reading assessments, to investigate the appropriateness of
items for the target population, and to determine if student performance suggested a decrease in
item difficulty for supported items. Convenience samples of 235 and 257 students were administered the grade 8 VMAST mathematics and reading field-test assessments, respectively. All
students participating in the study were identified by the school divisions as likely members of
the VMAST target population in accordance with the VMAST participation criteria. The samples
were drawn from roughly 30 school divisions throughout the state and the ethnic demographics
closely reflect those seen statewide. From the convenience samples described above, 47 students
also took the Virginia Standards of Learning (SOL) grade 8 reading assessment and 47 took
the SOL mathematics assessment on which the VMAST assessments are based, allowing the
comparison of the performance of same students on the original SOL item and the companion
VMAST item to which supports had been added.
The average percent correct for the grade 8 VMAST 40-item and SOL 50-item mathematics
tests were 59 percent and 48 percent, respectively. The average percent correct for the grade 8
VMAST 36-item and SOL 45-item reading tests were 60 percent and 44 percent, respectively.
Additionally, as shown in the figures below, the average percent correct score across each quartile
was higher for the VMAST mathematics and reading assessments than for the related SOL tests.
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Figure 1. Average Percent Correct by Quartile for Grade 8 VMAST and SOL Math
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Figure 2. Average Percent Correct by Quartile for Grade 8 VMAST and SOL Reading
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These findings were consistent with expectations. The VMAST items for both mathematics and
reading were generally less difficult than their SOL counterparts indicating that the supports
and simplifications consistently decreased item difficulty regardless of the ability level of the
students in the VMAST population. VMAST supports and simplifications enabled students to
demonstrate higher achievement on the VMAST than the SOL tests, confirming that the VMAST
seems to be a more suitable assessment for the target population.
Based on the promising outcomes yielded from the GSEG research, the Virginia Department of
Education elected to generalize findings across grade levels and expand VMAST mathematics
to grades 3-8 and Algebra I and grades 3-8 and EOC reading. The expansion of the VMAST
resulted in two additional statewide field tests. The VMAST mathematics items for grades 3-8
mathematics and Algebra I were field tested in spring 2011 and the VMAST reading field tests
for grades 3-8 and EOC reading were conducted in spring 2012. Results of the reading field
test are expected by fall 2012.
For the VMAST mathematics field test items the set of simplifications and supports applied to
items included: hints and strategies, interactive tools, organizers and added work space, visuals,
formulas, color coding, and simplified text and numbers where appropriate. For the VMAST
reading field test the set of simplifications and supports used with passages and items included:
adding organizers, excerpting text and placing it with associated items, highlighting, color
coding, simplifying the layout of the item, simplifying text, and providing hints. Supports and
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simplifications were selected for particular field test items based on how the content knowledge was taught to students and how students are likely to use problem solving processes. For
example, creating an online manipulative would be appropriate for subject matter taught with
manipulatives, such as fractions and geometry. Only those supports and simplifications that
preserved the construct of the item were permitted.
To ensure that students participating in the VMAST assessment were familiar with the supports
and simplifications used with the online test items, practice items for each test were provided on
the Virginia Department of Education website prior to field testing. In addition, accompanying
guides for teachers to use with students were provided with each set of items. Teachers were
encouraged to use the guides to walk through the practice items with the students to ensure
that the supports and simplifications available for the VMAST items were familiar to students.
Examples of the VMAST practice items posted on the Virginia Department of Education website
are provided below. In each case the original SOL item is presented first followed by the supported VMAST item. The supports and simplifications added to the VMAST items are described
and the rationale for including each support and simplification are provided.
Figure 3. Example of Grade 4 Mathematics—Ordering Fractions

The first set of items are from the grade 4 mathematics tests and deal with ordering fractions
from least to greatest. The original SOL item includes four fractions and is multiple-choice.
Students must choose which of the four options shows the correct arrangement of the fractions.
Grade 4 SOL Item
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Figure 3. Example of Grade 4 Mathematics—Ordering Fractions (continued)

The VMAST version of this item has been changed to include only three fractions and to be
less visually demanding than the original SOL item. The drag and drop feature of the VMAST
item allows students to rearrange the fractions as often as they wish until they are sure that the
fractions are in the correct order.
Grade 4 VMAST Item
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Figure 4. Example of Grade 4 Mathematics—Adding Fractions with Unlike Denominators

The next set of items is also from grade 4 and requires students to add two fractions with unlike
denominators.
Grade 4 SOL Item
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Figure 4. Example of Grade 4 Mathematics—Adding Fractions with Unlike Denominators
(continued)

In the VMAST version of the item the fractions are presented in a vertical format with a workspace added beside the fractions to facilitate their conversion to equivalent fractions with a
common denominator. In addition, a hint box that tells students to find a common denominator is provided. Because students are not told how to find a common denominator nor are they
reminded how to add fractions, the construct of the item is maintained.
Grade 4 VMAST Item
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Figure 5. Example of Grade 5 Mathematics—Polygons

The next set of items is from grade 5 and deals with polygons. In the original item, the student
was required to visualize how the item would change if a triangle were removed.
Grade 5 SOL Item

Figure 5. Example of Grade 5 Mathematics—Polygons (continued)

In the VMAST item the student is asked to identify the three figures that will result if the figure
is cut on the dotted line segments. This item includes a hint box that suggests that the student
click on the red arrow button. When the student clicks on this button, he/she can see the figure
separate. While the information in the hint box is not required for the student to answer the
question, the animation that allows the figures to separate is particularly helpful to students
with visual/spatial disabilities and to students who have difficulty staying focused. This support mirrors the physical manipulatives that many students would use in the classroom when
studying shapes.
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Grade 5 VMAST Item
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Figure 6. Example 4: Grade 7 Mathematics—Finding the Volume of a Cylinder
Grade 7 SOL Item

Figure 6. Example 4: Grade 7 Mathematics—Finding the Volume of a cylinder (continued)

The VMAST item has been simplified to significantly reduce the language load and to add visual
supports. The student is required to find the volume of the cylinder, but he is given a cylinder
that has been labeled with the radius and height. In addition, the student has been provided an
interactive formula that he can use for finding volume. All students in grade 7 are provided
a formula sheet for use on the mathematics SOL assessment. However, in VMAST item the
formula has been added to the item as a support so that the student does not have to locate the
correct formula on the formula sheet. This formula is interactive because the student can click
and drag the values for the radius, height, and pi into the formula. The student still must find
the volume of the cylinder with the help of the supports.
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Grade 7 VMAST Item
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Figure 7. Example of Algebra I—Finding the Slope of a Line
Algebra I SOL Item
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Figure 7. Example of Algebra I—Finding the Slope of a Line (continued)

The content of the VMAST item was changed only to give the line a name, line k, but a Hint
box and an animation button were added as supports. When the student reads the hint box and
clicks on the animation button, the action required to determine the slope of the line will appear
on the grid.
Algebra I VMAST Item
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Figure 7. Example of Algebra I—Finding the Slope of a Line (continued)

Even with the added supports, the student must still be able to identify the slope of the given
line and find the y-intercept. In addition, he/she must be able to use the slope and y-intercept
appropriately to identify the equation.

NCEO

343

Reading Examples
Because Virginia’s reading assessments are passage-based, support and simplifications were
applied to both the passages and the items. The first example demonstrates an original grade 8
SOL passage and the associated VMAST passage.
Figure 8. Example of SOL Grade 8 Reading
SOL Passage
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Figure 8. Example of SOL Grade 8 Reading (continued)

For the VMAST version of this passage, an introduction describes the author’s use of the flashback technique to help students in this population better understand the passage. This support
mirrors a pre-reading strategy used by some teachers to describe in advance what students will
be reading. Colored art has also been added to the passage to assist with student comprehension
and engagement.
In addition, the VMAST passage is paginated to assist students in locating information. According to the teachers of this population, some students tend to visually recall information based
on where it appeared in the passage. Finally, the language and sentence structure in this passage
were simplified. Readability formulas on the original and simplified passages verified that the
passage remains at the appropriate grade level.
VMAST Passage
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Figure 9. Example of SOL Grade 8 Reading

The next set of items addresses the use of context clues in the passage to identify the meaning
of a vocabulary word.
.
SOL item
Figure 9. Example of SOL Grade 8 Reading (continued)

In the VMAST item, an excerpt from the passage that provides context clues is presented in a
text box, eliminating the need for the student to search for the word within the passage. The
highlighted word “banter” in both the text box and stem further assist the student in focusing on
the vocabulary needed for the item. Mirroring the classroom use of the word substitution teaching strategy, the hover feature allows the student to try the different options within the sentence.
VMAST Item
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Figure 10. Example of SOL Grade 8 Reading
SOL Item

Figure 10. Example of SOL Grade 8 Reading (continued)

In the VMAST version of this passage and item, the passage appears on the left side of the
screen and is auto-flipped to the page that is needed to complete the item. With a long passage,
teachers share concerns that students may have mastery of the tested skill, but the search for
pertinent information hinders the students from demonstrating their understanding. This item
also features the drag and drop functionality; the students can drag the options into the stem
allowing them to read the stem and the options as a complete thought.
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Grade 8 VMAST Item

VMAST Mathematics Field Test for Grades 3-8 and Algebra I—Spring 2011
The VMAST mathematics field test examined the technical adequacy of the grades 3-8 mathematics and Algebra I and compared student mathematics performance on VMAST mathematics to student performance on Standards of Learning (SOL) mathematics assessments to assess
whether supports and simplification decrease item difficulty.
A statewide VMAST mathematics field test was conducted using a convenience sample of 2307
students enrolled in grades 3-8 and Algebra I. All students participating in the field tests were
identified by the school divisions as likely members of the VMAST target population in accordance with the participation criteria. Field test participants were students primarily classified
as having a learning disability (LD) and other health impairment (OHI).
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To examine the technical adequacy of the VMAST mathematics assessments the following
methods and techniques were used: demographic analysis, distribution of test scores, summary
statistics of raw scores by gender and ethnic groups, p-values and point biserial correlations for
each item, and reliability estimates using Cronbach’s alpha.
The VMAST field test forms contained 20% fewer items than the SOL tests and were developed
to ensure that the proportion of items assigned to each reporting category (e.g., number and
number sense, measurement and geometry) was consistent with the SOL test blueprint. The
analyses of the VMAST field-test data show that the forms had appropriate content coverage
according to the test blueprint and that items appeared to be accessible to the target population.
The internal consistency reliability estimates of the tests were generally above the acceptable
lower limit. The item-level analyses show that the items covered a wide range of difficulty levels
and most items had relatively high point-biserial correlations.
Findings from the VMAST mathematics field test suggested that specific supports such as simplified wording, simplified formats (e.g., tables, bulleted lists) and hint boxes appear to benefit
likely VMAST students. Findings also indicated the target students may benefit from further
efforts to achieve the optimal cognitive load by revising items with heavy text, reducing items
that require students to enter answers as opposed to selecting answers from multiple choice
options, and removing extraneous elements from visuals.

Post GSEG Grant
Virginia’s extensive research agenda under the GSEG grant allowed an in-depth exploration of
the link between the use of instruction supports and simplifications and their effectiveness in
aiding students in this population to demonstrate their knowledge of grade level reading and
mathematics content. The nature of Virginia’s research, particularly the cognitive lab methodology and follow-up analyses, allowed reasonable conclusions to be drawn about the generalizability of supports and simplifications into online reading and mathematics assessment items at
other grade levels. The pilot studies examined the cognitive theory underlying the simplifications
and supports and provided not only information about whether a support or simplification was
effective but why it was effective. These findings provided considerable insight in determining
potential effectiveness at grade levels other than grade 8. As noted above, based on the promising outcomes yielded from the GSEG research, the Virginia Department of Education elected
to generalize findings across grade levels and expand VMAST mathematics to grades 3-8 and
Algebra I and grades 3-8 and EOC reading.
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Lessons Learned
Virginia’s experience with the development and administration of an online alternate assessment using innovative assessment items resulted in a number of lessons learned that may be of
benefit to other test developers, educators, and policy makers.
Lesson 1: A crucial aspect of the development of this unique test design was the involvement
of educators who made cognitive theories about how students in the target population learn
and demonstrate their knowledge come to life. Their contribution in committees, focus groups,
and surveys provided a solid foundation for identifying the target population and developing
an assessment design aligned with their learner characteristics. Virginia applied the supports
and simplifications used by educators to teach the content to assess students’ knowledge of the
content thereby creating a powerful link between classroom instruction and state assessments
for students with disabilities. Test developers will need to continue to explore practical and
useful ways of building the relationship between classroom instruction and state assessments
so that teachers in the field have a venue for sharing effective strategies and tools that may be
used to develop online assessment items.
Lesson 2: As a result of research activities associated with this project, Virginia is a significant
contributor to the emerging knowledge base regarding innovative item types in an online environment. Innovative item types using digital technology has opened the door of limitless possibilities in item development and design for students with disabilities. Online testing programs
have the flexibility needed to provide students with disabilities a fair and equitable means of
showing what they know. The use of simple supports such as highlighted or underlined texts
can help to focus attention on critical information while the use of more complex supports such
as advanced organizers, online manipulative, and prompts may support students’ comprehension
of the assessment item.
Embedding supports into computer-based assessments items may be the next phase for this
promising mode of testing for students with disabilities. The future of educational testing suggests
that Virginia is on the right track in its continued exploration of technology to expand the ways
that information and concepts are presented in order to increase accessibility, enhance engagement, and improve opportunities for students with disabilities to demonstrate their knowledge
and skill. By supporting the understanding of test items, students with disabilities may have an
enhanced opportunity to show what they know and a more equitable opportunity to demonstrate
their skills and abilities. Additional research will be needed around supports and simplifications
currently used by Virginia in item presentation as well as others used in the classroom that have
not been explored such as video and animation.
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Lesson 3: While the foundation of VMAST is the addition of supports traditionally used in the
classroom to online items, translating such supports into an online format can be challenging.
Seeking feedback from students on the usability of proposed supports is critical to ensuring that
the supports are helpful and that their functionality is easily accessible. Employing usability
labs in which researchers interacted remotely with students while they work with the supported
items rather than the more traditional cognitive labs proved to an excellent solution to gathering
student feedback in a timely and cost effective manner.
Lesson 4: Although many students, including students with disabilities, may be technology
savvy, students will still need training with the computer interface and practice with examples
of the supports before taking online assessments. The opportunity to become familiar with the
tools and supports, how they look and how they function will likely have an impact on live test
performance. In order to give students such opportunities, the development and distribution of
practice tests which use the supports and simplifications that appear in the operational test is
strongly advised. Not only will practice tests benefit students, but their teachers and parents as
well. Test developers must take the development of practice tests into account as they create
budgets and timelines for innovative assessment items.
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Appendix A
Appendix A
Virginia Modified Achievement Standards Test (VMAST)
Participation Criteria Form
DIRECTIONS: The VMAST is an online grade level alternate assessment designed for a
small group of students with disabilities. Students participating in the VMAST are expected
to learn grade level content; however, they may require additional time and a variety of
instructional and assessment supports. Students participating in the VMAST do not receive
a modified curriculum; the achievement expectations are modified and rigor is reduced by
including supports and simplifications that allow participating students to access and
demonstrate knowledge of grade level content. Eligibility must be determined separately
for mathematics and reading. VMAST mathematics assessments will be available beginning
in 2011-12 and VMAST reading assessments will be available beginning in 2012-2013.
To identify appropriate students for the VMAST, a student’s IEP team must address each
section of this form and attach supporting documentation as indicated. Additionally the IEP
must ensure that each participant meets the following criteria:





Has a current Individualized Education Program (IEP) with standards-based content
goals.
Has a disability which precludes him or her from achieving and progressing
commensurate with grade-level expectations.
Achievement and progress have been evaluated using multiple, objective measures
of evidence.
Supports used for daily instruction and classroom assessment that are clearly
documented.

Section I: Student Information
Student Name: ___________________________ Date of Birth: ________________
State Testing Identifier
(STI):_________________________________________________________
School __________________________________ Current Grade of Enrollment: ___________
Content Area/Course Considered _______________________________________________
Content Area/Course Teacher (s)
_____________________________________________________
Disability Category
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Impact of the disability on the student’s classroom performance

Section II: Qualifying Questions and Supporting Documentation
To participate in the VMAST, the student’s IEP Team must determine that the student is
eligible based on answering the three questions and reviewing the information provided
below. A response of “No” for any question or failure to provide supporting documentation
indicates that the student is NOT eligible for the VMAST in the content area/course listed in
Section I of this form.
INTENSIVE INDIVIDUALIZED INSTRUCTION
1. Does the student need significant instructional supports to access grade-level
Standards of Learning (SOL) and show progress?
 Yes


 No
Describe the individualized supports provided to the student to access grade-level
SOL content.



Describe the amount of time the student has used the individualized supports and
the impact on progress.



Describe the instructional accommodation (s) provided to the student to access
grade-level SOL content.



Describe the amount of time the student has used the instructional
accommodation(s) and the impact on progress.



Describe the specialized program/intervention provided to the student to access
grade-level SOL content.
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Describe the amount of time the student has been instructed using a specialized.
program/intervention and the impact on progress.
CLASSROOM ASSESSMENTS

2. Does the student need supports for classroom assessments in order to
demonstrate knowledge of grade level or course content?
 Yes
 No


Describe and attach a copy of a supported assessment or assessment items.



How did the student perform on the supported assessment or assessment items? If
applicable, how does this differ from the student’s performance on “unsupported”
assessments given to regular education students?



Describe an assessment or assessment items administered to the student without
modifications (i.e. Benchmark tests, SOL released items).



How did the student perform on the non-differentiated assessment or assessment
items?



Describe assessment accommodations and explain why they have been insufficient.
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STUDENT PERFORMANCE
3. Is the student not expected to achieve grade level proficiency within the year?
 Yes

 No



List the measures used to monitor student progress and performance and to
determine that the student is not progressing at the rate expected for the grade level
or course.



Describe the student’s progress and performance demonstrated on each measure
listed.

Section III: Justification Statement
The IEP Team must also provide a justification statement summarizing why the IEP team
has determined that the student is appropriate for the VMAST. The justification cannot be
based on any specific categorical label (disability, gender, social, cultural or economic
status, excessive or extended absences, beliefs that the student will fail the test, does not
need the test for promotion or graduation or, the student’s behavior).

Signed:
_________________________________________ Date __________________
Course Content Teacher
_________________________________________ Date ___________________
Special Education Teacher
_________________________________________ Date ___________________
Parent
_________________________________________ Date ___________________
Building Administrator or Designee
__________________________________________ Date ___________________
Other
__________________________________________ Date ___________________
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Appendix B
Summary of Individual Supports Excepted by the Pilot 2
Hint Boxes
The Hint Boxes were found and used by all students. Two students did not seem to locate or use
the hint box the first time it appeared. However, when they became aware of the hint box on the
next item in which one appeared, both those students indicated that it was helpful and told the
investigator that they were looking for hint boxes from then on. Many students began to suggest
that hint boxes would be a good support to include when they were asked what other changes
they would like to see on both original items and S&S items that did not have hint boxes. As
one student commented, “it [the hint box] gives me an idea of somewhere to start.” Students
responded positively to the hint boxes when they conveyed a lot of information, such as in Item
10, and when they were simple, such as “Remember to use the correct order of operations.”
Even the simple statements seemed to activate students’ knowledge about content and other
strategies related to the concept(s) presented in a hint box allowing them “a way in” to the items.
Because of their overwhelming popularity, students’ ability to apply the strategies presented,
and the activation of prior knowledge we recommend that hint boxes be used wherever useful
and relevant information can be conveyed to students.
Interactive Tools
In Pilot 1 the interactive tools were only moderately successful; only the more streamlined tools,
such as the moveable decimal in the scientific notation items, were found to be intuitive and
helpful. This was also true in Pilot 2. Interactive tools that required multiple steps, or required
students to engage in much additional work, were found to be confusing. Once students understood the intent of those more complex tools in Pilot 1, they were generally able to use them
effectively. In revising items for Pilot 2, a primary goal was to simplify the interactive tools
as much as possible and to focus on conveying information and/or allowing students to work
with information in a streamlined and efficient manner. This required eliminating some of the
fancier interactive tools, which may have mimicked real world tools but were cumbersome to
work with in a virtual format. Specifically, tools were simplified so that:
•

only one change occurred on screen as a result of one student action

•

students could organize information already on the screen, but without the use of blank areas
that mimicked the use of scratch paper, in-the–head work, or the calculator

•

hints gave explicit directions about how tools worked and reminded students how to move
to the next step (find the ending balance, select your answer, etc.)
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Organizers
We have used the term organizers in mathematics to refer to information conveyed in a simple
table, chart, or bulleted list. Students responded positively to having information organized for
them and generally found it easier to work with and remember information conveyed in organizers. Some students indicated that conveying information in the original items using tables
and charts would have helped them. Even when the information presented in a chart or table
was not immediately usable or understandable, students understood that the organizer contained
information that could help them solve the problem; their task then became one of determining
how the information could be used.
Visual Representations
Similar to organizers, visual representations of information were well-received by students and
requested when not provided. Visuals were often excluded from items when the information
they conveyed was not required for answering an item. However, the additional representation
of information provided in a visual seemed very helpful to all the students in Pilot 2. Rather than
providing redundant information, these visuals allowed the students to more fully understand
the information by grounding abstract information (numbers, words) in a more familiar visual
representation.
Formula Sheets
All formulas provided as supports were already available through the toolbar and on a formula
sheet printout. However, providing access to formulas within the item was immensely helpful to most students. On the original versions of items that required the use of a formula for
geometric shapes students occasionally looked at the correct shape but selected the incorrect
formula associated with it. On items for which it was not immediately apparent that a formula
was necessary, it often did not occur to students to use a formula. However, when students were
given the formula as part of an item it generally suggested a strategy to them and allowed them
to begin working with it to solve the problem.
Color Coding
Color coding was better received when used to highlight features of visual representations rather
than to identify variables in equations. However, some students indicated it helped them keep
track of the variables and to substitute values for the variables correctly. Since no deleterious
effects were observed or mentioned, we suggest that color coding be continued for visuals and
numbers.
Simplifications
The simplifications applied in math included reducing the complexity of numbers, changing the
format of content, and changing the layout. Parameters were established to ensure that content
was simplified consistently and not so as to measure out-of-level content. Students in both pilots
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relied heavily on their calculators and were able to work easily with all numbers that could be
directly entered. The majority of students could not, however, work with fractions, even fairly
simple ones; thus it is likely that a lack of content knowledge about fractions will cause students difficulty regardless of the application of S&S. Other simplifications included reducing
the number of ordered pairs requiring evaluation in finding an appropriate equation and reducing the number of steps involved in a problem. The format changes applied in Pilot 2 included
presenting a table of ordered pairs as x,y values in parentheses. There were no direct statements
from students to support this presentation, but several did have an easier time identifying points
on graphs presented this way rather than in the table format. Layout simplifications included
presenting equations on their own line and asking a question instead of ending an equation with
the equals (=) sign.
Overall
In answer to research question two, the S&S strategies applied to math items for Pilot 2 were
overwhelmingly successful, both as indicated by student performance and by the qualitative
data on their interactions with the items. The findings from this pilot study, combined with what
was learned in Pilot 1, suggest that the S&S strategies developed by the VMAST project for
math items both provide appropriate scaffolding for students based on their problem solving
strategies and are understood and well-received by students. Thus in answer to research question
three, student use of S&S indeed strongly suggests a decrease in item difficulty. What remains
is to determine appropriate parameters for their application so that they can be consistently and
effectively applied at scale.
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System Implications

Chapter 11
Lessons Learned from AA-MAS: The
Oklahoma Modified Alternate Assessment
Program (OMAAP)
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Introduction
The Oklahoma Modified Alternate Assessment Program (OMAAP) is an assessment option intended for students with IEPs for whom the Oklahoma Alternate Assessment Program (OAAP)
Portfolio assessment and the general assessments, the Oklahoma Core Curriculum Tests (OCCT),
and the End-of-Instruction (EOI) secondary level tests, are inappropriate. Oklahoma opted early
on to develop an alternate assessment based on modified achievement standards, in part responding to assertions from parents and teachers that the general assessment, even conducted with
accommodations, did not adequately assess what some students with disabilities know and can
do. The Oklahoma State Department of Education offices of Accountability and Assessments
and Special Education Services supported the creation of the Oklahoma Modified Alternate
Assessment Program (OMAAP), which was first administered in spring 2007.
The OMAAP fits within Oklahoma’s overall assessment system, the Oklahoma School Testing
Program (OSTP), which also includes a regular assessment taken with or without accommodations and an alternate assessment based on alternate achievement standards. More than 600,000
students (U.S. Department of Education, 2006), including 96,342 students with disabilities, are
assessed annually under this multicomponent system (U.S. Department of Education, 2005-06).
Oklahoma’s regular assessment, the OCCT, is a standards-based, criterion-referenced test designed to measure students’ academic performance based on Oklahoma’s Priority Academic
Student Skills (PASS). For students with the most significant cognitive disabilities, Oklahoma
administers the OAAP, a portfolio assessment based on alternate achievement standards. The
OAAP’s goals are to include students with disabilities in the assessment system; provide them the
opportunity to show their knowledge, skills, and growth in performance over time; and provide
them with access to standards and benchmarks expanded from the PASS that are appropriate
for them. Oklahoma received “full approval” from the U.S. Department of Education’s Peer
Review process for its assessment system in June 2006, indicating that Oklahoma’s academic
content standards and alternate achievement standards met technical requirements.
The OMAAP is intended to be administered to students for whom neither the regular assessment
with or without accommodations nor the OAAP is appropriate—that is, neither allows students to
demonstrate attainment of grade-level standards. Although comparable to the regular assessment,
the OMAAP is based on modified academic achievement standards and is available to students
who are working at grade level, but are not able to reach proficiency in the year covered by their
IEP. The Curriculum Access Resource Guide-Modified (CARG-M) is available for teachers to
use in IEP development and serves as a modified academic achievement standard. The IEP of
a student participating in the OMAAP should reflect goals for subjects assessed alternately and
for the grade in which a student is enrolled and should be used to monitor a student’s progress
toward these goals. The OMAAP is comparable to the regular assessment; however, grade-level
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content is addressed in such a way that students are better able to demonstrate their knowledge
and abilities.
Unlike the OCCT and the OAAP, which have been in place for a number of years, the OMAAP
is a new assessment that does not have procedural and technical documentation of its validity.
OSDE partnered with SRI International (SRI) to apply for a General Supervision Enhancement
Grant (GSEG) and targeted three aspects of the assessment as the primary areas of concern: (1)
the accessibility of the OMAAP reading assessment, (2) the technical adequacy of the OMAAP,
and (3) the accurate identification of students eligible for the OMAAP. In fall 2007 SRI International and the Oklahoma State Department of Education (OSDE) were awarded a GSEG to
improve the technical quality of the OMAAP.
During the project, SRI conducted a number of research studies related to improving the technical quality of OMAAP that have implications for the Race-to-the-Top Assessment programs. In
particular, the findings from these studies highlight the need for and importance of providing high
quality, effective professional development for special education teachers in academic content
and instruction, research-based interventions that are effective for students who struggle, and
the supports and scaffolds embedded in assessments.
In the following sections we briefly describe three of the studies conducted during the GSEG
and present their pertinent findings. In the final section we discuss the implications of these
studies for the Race-to-the-Top Assessment programs.

Reading Comparison Study
Background
The Oklahoma State Department of Education expressed concerns that too many students
with disabilities were participating in OMAAP primarily because IEP teams were unwilling
to move students taking the OMAAP back to the OCCT. IEP teams in Oklahoma apply the
Criteria Checklist for Assessing Students with Disabilities on State Assessments (OSDE, n.d)
when making assessment decisions. Options available include the OCCT, with or without accommodations, the OMAAP with or without accommodations, a combination of the OCCT and
OMAAP, or the OAAP portfolio for students with significant cognitive disabilities. According
to the Criteria Checklist, the OMAAP (with or without accommodations) is appropriate if the
IEP team has answered yes to all the following questions:
1. Does the student’s IEP reflect curriculum and daily instruction that focus on modified goals
and objectives (modified achievement of the standards) that are on grade level?
NCEO
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2. Did the student receive evidence-based response to intervention and continue to progress
below grade-level achievement based on classroom assessments or other valid measures?
3. Did the student score at the Unsatisfactory level on the previous year’s Oklahoma Core
Curriculum Test in Reading/Language Arts, Mathematics, or Science? If these scores are
not available, the IEP team may substitute scores equivalent to Unsatisfactory from local
assessments to identify students. (Oklahoma State Department of Education, n.d)
If the answer is no to any of these items, the IEP team must conclude that the student does not
qualify for an alternate assessment (OMAAP or OAAP Portfolio), and the OCCT with or without accommodations is the most appropriate assessment for the student. However, there is little
guidance for IEP teams on when to consider moving a student from the OMAAP to the OCCT.
The Criteria Checklist states, “Scoring Satisfactory on the previous year’s OMAAP does not
preclude a student from participating in the OMAAP for the current year.”
Purpose and Description of the Study
OSDE’s concerns that too many students participated on the OMAAP were supported by
Lazarus and Thurlow (2009) who reported that in 2006–07, at grade 4 the participation rate
on the OMAAP in reading was 4.8 percent of the total population tested and at grade 7 it was
5.6 percent. These percentages were much higher than those in the other states that also had
an AA-MAS option. OSDE requested that SRI develop and conduct a study to determine what
score a student assessed on one of the state’s assessments would have obtained if he or she had
taken a different assessment. One of the research questions posed in the study was: Given a
score of Advanced or Satisfactory on the OMAAP, what is the probability that a student would
score Satisfactory or above on the OCCT?
The study required that students with IEPs scheduled to take the OMAAP in reading during
state testing in April 2010 take an OCCT reading assessment administered by SRI in February/March. Similarly, for students with IEPs scheduled to take the OCCT in reading in spring
2010, SRI would administer an OMAAP reading assessment in February/March. Students with
IEPs in grades 4 and 7 in the 2010–11 school year were selected to participate in the study. To
identify potential participants, SRI and OSDE identified a subsample of students with IEPs on
the basis of their grade 3 or grade 6 performance levels on either the OMAAP or the OCCT
reading assessments administered in spring 2009. Student performance on the OMAAP, like the
OCCT, is classified into four performance level descriptors: Advanced, Satisfactory, Limited
Knowledge, and Unsatisfactory. The target sample consisted of students with IEPs who scored
Satisfactory or above on the OMAAP and students with IEPs who scored below Satisfactory
on the OCCT in reading in 2009.
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Students in grades 4 and 7 from 31 school districts participated in the reading comparison study.
In February/March 2010 students scheduled to take the OCCT during the April state testing
window took the OMAAP, and students scheduled to take the OMAAP during the April state
testing window took the OCCT. Students received the assessment accommodations listed on
their IEPs. In August 2010, OSDE provided SRI with the 2010 state OCCT and OMAAP testing
data in reading for the study participants. The state testing data were matched and compared
with the study results and quantile regressions were used to predict the expected percentiles for
OCCT scores as a function of OMAAP scores for individuals who were scheduled to take the
OMAAP test and to predict expected percentiles of OMAAP scores for individuals who were
scheduled to take the OCCT test.
Findings from the Reading Comparison Study
A total of 711 students participated in the study, and 623 of them had both OCCT and OMAAP
scores. Sixty-two percent of the participants were male, 54 percent of participants were White,
18 percent were African American, 13 percent were Hispanic, 13 percent were American Indian/Alaska Native, and less than 1 percent were multiracial or other. A majority (51 percent)
of students who participated in the study had a learning disability, and 17 percent had other
health impairments. About 12 percent of students had speech and language impairments, and 9
percent had intellectual disabilities.
Of the total number of participating grade 4 students with IEPs, most students (91 percent, n
=318) scored at the Satisfactory (n=80) or Advanced (n=238) levels on the OMAAP, with 12
percent (n=32) scoring at the Unsatisfactory (n=5) and Limited Knowledge (n=27) levels. Conversely, of the tested students most (69 percent, n=243) scored at the Unsatisfactory (n=137)
and Limited Knowledge (n=106) levels of the OCCT and 20 percent scored at the Satisfactory
Level (n=107). No participating grade 4 student scored at the Advanced level on the OCCT.
Table 1. Performance Level on the OMAAP Compared with OCCT Performance Levels at Fourth
Grade
Unsatisfactory

OCCT performance level

NCEO

OMAAP performance level
Unsatisfactory

Limited
Knowledge

Unsatisfactory

1

23

42

71

Limited
Knowledge

3

4

29

70

Satisfactory

1

0

9

97

107

Total

5

27

80

238

350

Satisfactory Advanced

Total
137
106
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Of the total number of grade 7 students with IEPs, most students (88 percent, n=240) scored at
the Satisfactory (n=89) or Advanced (n=151) levels on the OMAAP, with 12 percent (n=33) scoring at the Unsatisfactory (n=3) and Limited Knowledge (n=30) levels. Conversely, of the tested
students most (79 percent, n=117) scored at the Unsatisfactory n=106) and Limited Knowledge
(n=111) levels of the OCCT and 20 percent scoring Satisfactory (n=53) and Advanced (n=3).
Table 2. Performance Level on the OMAAP Compared with OCCT Performance Levels at
Seventh Grade
Unsatisfactory

OCCT performance level

OMAAP performance level
Unsatisfactory

Limited
knowledge

Satisfactory

Advanced

Total

Unsatisfactory

3

23

38

42

106

Limited
knowledge

0

5

44

62

111

Satisfactory

0

2

6

45

53

Advanced

0

0

1

2

3

Total

3

30

89

151

273

The data in Table 3 show the likelihood that a grade 4 student with a specific scale score on the
OMAAP would score at the Satisfactory level or above on the OCCT. According to the Oklahoma School Testing Program Technical Report (OSDE, 2008a), to be in the Satisfactory range
on the OMAAP at grade 4, a student’s score must be between 250 and 265; for the Advanced
level, the score must be between 266 and 350.
Table 3.Predicting Satisfactory Performance on the OCCT from OMAAP Performance Scores at
Fourth Grade

Student score on fourthgrade OMAAP

Likelihood of student scoring
Satisfactory on
fourth-grade OCCT (%)

250

5

260

15

265

15

270

25

280

55

290

70

300

80

Above 305

90
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The data indicate that the higher a grade 4 student scored above the Satisfactory level on the
OMAAP (that is, above 250), the greater the likelihood that he or she would score at the Satisfactory level on the OCCT. A student scoring 250 (i.e., Satisfactory level) on the OMAAP
had a 5 percent chance of scoring in the Satisfactory Level on the OCCT, and a student scoring
265 (around the cut point between Satisfactory and Advanced levels on the OMAAP) had a
15 percent chance of achieving Satisfactory on the OCCT. A student with a score of 300 on the
OMAAP had an 80 percent chance of scoring Satisfactory on the OCCT.
Data from Table 4 show the likelihood that a grade 7 student with a specific score on the OMAAP
would score in the Satisfactory level on the OCCT. According to the Oklahoma Modified Alternate Assessment Program 2008 Technical Report (OSDE, 2008b), a Satisfactory score on the
OMAAP at grade 7 is between 250 and 270, and an Advanced level score is between 271 and 350.
Table 4.Predicting Satisfactory Performance on the OCCT from OMAAP Performance Scores at
Seventh Grade

Student score on
seventh- grade OMAAP

Likelihood of student scoring
Satisfactory on
seventh-grade OCCT (%)

265

5

275

15

285

35

295

45

305

55

315

75

325 and above

80

A similar picture emerges at grade 7 as at grade 4. However, until students obtained a score of
265 on the OMAAP, there was no likelihood that they would score at the Satisfactory level on
the OCCT. Even when a student did score 265, he or she had only a slight chance (5 percent)
of scoring at the Satisfactory level on the OCCT. A student with a score of 325 or above had an
80 percent chance of scoring at the Satisfactory level on the OCCT.
The conclusions drawn from the results of the OMAAP-OCCT Reading Comparison study and
their implications for schools, teachers, and students are as follows:
1. Some students who have high scores on the OMAAP are also likely to score well on the
OCCT. The likelihood that a student who scored Satisfactory and above on the OMAAP
would score Satisfactory or above on the OCCT increased as the student’s OMAAP score
increased and became likely for students scoring at the upper end of the Advanced level.
To illustrate, to have a 90 percent likelihood of scoring Satisfactory on the OCCT, a grade
4 student would need a score of 305 or above on the OMAAP and a grade 7 students who
NCEO
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achieved the highest possible score on OMAAP had an 80 percent likelihood of scoring
Satisfactory on OCCT. Given these findings, if a classroom teacher wanted to be confident
that a student who participates on the OMAAP will be successful (i.e., score at grade-level
proficiency) on the OCCT, he or she could consider those students who scored above 305
in fourth grade or 320 in seventh grade for the move to the OCCT.
2. Data suggest that some of the students (i.e., those scoring highly on OMAAP) currently
taking the OMAAP would be able to demonstrate grade-level knowledge and skills on
the OCCT and could be moved from OMAAP to the general assessment. For example, if
fourth-grade students who scored Advanced on the OMAAP had taken the OCCT instead,
41 percent would have scored Satisfactory on the OCCT. If seventh-grade students who
scored Advanced on OMAAP had taken the OCCT instead, 31 percent would have scored
Satisfactory or above on it.
3. The state may consider developing additional guidance for IEP teams to help them to determine when the OMAAP may no longer be appropriate for a student. However, the state
should consider the potential impact on school districts and schools if significant numbers
of students previously assessed on the OMAAP are assessed on the OCCT. Currently, all the
students who score at the Satisfactory or Advanced levels on the OMAAP count positively
toward AYP (subject to the 2 percent cap). If students scoring at the Advanced level on the
OMAAP had taken the OCCT instead, 59 percent would have scored at the Unsatisfactory
or Limited Knowledge levels and would thus have counted negatively for the purposes of
AYP. Furthermore, half these students (those who scored at the Limited Knowledge level)
would not be eligible for the OMAAP the next year.
4. The state designed the OMAAP to assess eligible students on the same grade-level content
as the OCCT but to make it more accessible to such students. Data suggest that the OMAAP
is more accessible than the OCCT because some students who were unable to demonstrate
their grade-level knowledge and skills on the OCCT did demonstrate it on the OMAAP.
For example, at grade 4, of the 107 students who scored at the Unsatisfactory level on the
OCCT, 82 percent scored Satisfactory or above on the OMAAP. Similarly, at grade 7, of
the 106 students who scored Unsatisfactory on the OCCT, 75 percent scored Satisfactory
and above on OMAAP. The implication is that OMAAP design features could be included
on the OCCT to make it more accessible for students with disabilities.
5. It appears only small percentages of highly achieving students taking the OMAAP could
achieve proficiency on the regular assessment, however, larger percentages of low performing
students with IEPs taking the regular assessment would be more likely to achieve proficiency
if they took the OMAAP.
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Accessibility of OMAAP Reading Passages
Background
For their AA-MAS, OSDE and their vender needed to develop a reading test that was less difficult than the general assessment. To do this they adapted reading passages and items that had
been originally used in the 2005 and 2006 general assessment. Making the AA-MAS more
accessible for the reading assessment included reducing the total number of items on the assessment, having fewer items per page, simplifying the instructions to improve readability,
and limiting the use of terminology and language from other content areas. In addition, there
were fewer reading passages on the OMAAP than on the OCCT, and reading passages were
presented in one column and were divided into smaller segments followed by questions related
to the segment. Reading passages were not modified for improved readability or accessibility
for students reading below grade level but reading test items from the general assessment were
revised primarily to reduce the amount of reading. Revisions included both the elimination of
words and phrases, as well as simplifying words or phrases in item prompts, minimizing the
use of pronouns and prepositional phrases, and avoiding the use of multiple meaning words
and words that could function as more than one part of speech. OMAAP items included one
correct answer and two distractors rather than three distractors, as in the OCCT. In addition,
several supports and scaffolds were built into the OMAAP such as providing definitions for
difficult/unfamiliar words (word banks for Grades 3-5 and footnotes for Grade 6-8 and English
II), numbering the paragraphs in the reading passage, placing items in order of appearance in
the passage, providing the number of the specific paragraph referred to in an item, directing
student attention to graphics, underlining/bolding key words in items, and using a larger sized
and easy to read type face (Verdana). Finally, graphics to support text, emphasize ideas, and
facilitate comprehension were added and existing graphics were simplified removing unnecessary labels, using less gray scale, and using thicker lines when outlining.
Purpose of the Cognitive Interview Study
During the first administration of the OMAAP in spring 2007, educators recognized that while
the OMAAP reading assessments were “easier” for some eligible students than the general assessment, other students continued to struggle due to the readability level of the passages. SRI
conducted a study to investigate the accessibility of the OMAAP reading assessment for students
who were not proficient on the 2007 OMAAP assessment and to identify barriers to accessibility
for these students. The principal observation procedure for this study was the cognitive interview
(Ericsson & Simon, 1994; Johnstone, Bottsford-Miller, & Thompson, 2006; Johnstone, Liu,
Altman, & Thurlow, 2007). Each interview lasted approximately 1 hour and was conducted
in a separate room by one of two researchers experienced in working with this population. Interviews were audio recorded, and participating students received a gift card at the end of the
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session. During the cognitive interview students were asked to “think aloud” as they answered
a “pretend OMAAP” assessment. The selected passages and corresponding items used for the
cognitive interviews referenced three state content standards and six objectives in reading:
•

Reading Standard 1: Vocabulary
1.1 Words in Context
1.2 Affixes, Roots, and Derivatives

•

Reading Standard 3: Comprehension/Critical Literacy
3.1 Literal Understanding,
3.2 Inferences and Interpretation,
3.3 Summary and Generalization

•

Reading Standard 4: Literature—
4.2 Literary Elements

Interviewers first modeled the think-aloud behavior and students practiced with a short passage and a single item. The cognitive interview was structured to be brief, use an economy of
directions, and to begin in an informal classroom-like instructional format. First, each student
participated in a warm-up activity in which the interviewer read the passage and the items to the
student and the student answered the questions independently, explaining why he or she chose
an answer. Following the warm-up activity students participated in two interview conditions:
(1) scaffolded with students reading passages and items with help from the researcher, and (2)
independent with students reading passages and items according to the standard OMAAP administration. Additional information was gathered during the cognitive interview from students
and their teachers regarding their reactions to the passages and items, their test-taking strategies,
and their perspective on their reading ability.
Findings from the Cognitive Interview Study
Out of a total of 24 students interviewed, 16 were in fifth grade from five elementary schools
and eight were in eighth grade from two middle schools. There were 10 female and 14 male
students. All students attended schools within 100 miles of Oklahoma City. Approximately
half of the students were white and 58% had a specific learning disability. Two challenges that
interviewed students faced in taking the OMAAP reading assessment were observed during the
cognitive interview study: reading level or reading ability and testing-taking strategies. Inter372
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viewed students had difficulty taking the assessment and showing what they know and can do
because they were unable to read the grade-level reading passages independently. There was
an apparent discrepancy for most interviewed students between their reading ability and the
reading demands of the passages in the OMAAP assessment. Several interviewed students did
not effectively employ the scaffolding built into the OMAAP passages used in the interviews.
Although, the study did not examine IEP content, review student work, evaluate classroom
schedules and lesson plans, or review a student’s specially designed instruction, reading level,
testing-taking strategies, and possible lack-of-instruction appear to be the actual “barriers” to
reading proficiency for students interviewed.
In a follow-up survey teachers were asked to indicate their interest in additional training on
OMAAP test-taking preparation and use of scaffolding for students. Nearly half of all respondents
indicated that they would like training “on supports to improve test taking skills of students on
state assessments.” Teachers were also asked to describe the nature of the additional training
they would like on this topic. Fifty-seven respondents provided suggestions or comments, with
a majority of comments related to the provision of training on OMAAP test taking strategies.

Identifying the Academic And Learning Characteristics and Needs
of Students Participating on OMAAP
As part of the GSEG, SRI administered an annual survey, the Oklahoma Special Education
Teacher Survey (OSETS) that addressed a number of important issues. Through OSETS, we
collected data on the characteristics of students taking OMAAP, assessed teachers’ knowledge
of and use of eligibility guidelines and guidelines for developing and implementing standardsbased IEPs, and identified teachers’ professional development needs. In this section we present
findings and implications in two of these areas: the academic needs and learning and behavioral
characteristics of students who participated on OMAAP and areas for teacher professional development related to the needs of students who participated on an AA-MAS.
Description of the Study
Each year, for three years, special education teachers were randomly selected using the same
two-stage process. First, all districts were sorted by student enrollment into three groups that
represented approximately the same numbers of students: large districts (those with 10,000 or
more students), medium districts (those with more than 1,687 and fewer than 10,000 students),
and small districts (those with 1,687 or fewer students). A specified number of districts from
each group were randomly selected for participation. In the second stage of selection, approximately 135 teachers were randomly selected from the large and medium district categories and
154 teachers were randomly selected from the small district category. The sample sizes were
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404 in 2007–08, 422 in 2008–09, and 422 in 2009–10 (Table 5). This sample size was expected
to result in completed surveys from 100 teachers in each category, resulting in a standard error
in each category of 10% of the standard deviation of the responses. Across the three groups,
the standard error was 6% of the standard deviation of the responses. This process produced a
representative sample of special education teachers in Oklahoma.
Table 5. OSETS Sample Frame
Teachers/District

Districts

Total number of teachers

2007-08

2008-09

2009-10

2007-08

2008-09

2009-10

2007-08

2008-09

2009-10

Large

22

22

22

6

6

6

132

132

132

Medium

4

4

4

34

34

34

136

136

136

Small

2

2

2

68

77

77

136

154

154

108

117

117

404

422

422

Total

After district selection each year, the special education director in each selected district was
mailed a study packet from SRI. Included in the study materials were a letter from SRI describing the study, a memo from the OSDE encouraging the district’s participation in the study,
instructions for randomly selecting special education teachers for participation, a pre-addressed
postage-paid postcard for reporting to SRI the names of the teachers selected to complete the
survey, and the appropriate number of teacher survey packets to be distributed to teachers. The
survey packets for teachers contained a letter to the teacher, a copy of the OSDE memo, a copy
of the survey, and a pre-addressed postage-paid envelop to return the survey to SRI. The letter
included instructions for completing the survey online, which was also an option for teachers.
Response rates were 66 percent in 2007–08, 74 percent in 2008–09, and 68 percent in 2009–10.
Findings
Characteristics of Students with Disabilities who Take OMAAP
Presented here are findings related to the academic, learning and behavioral characteristics of
students who participated in OMAAP across the 3 years. Teachers were asked to indicate the
number of their students from each disability category who took OMAAP in the current school
year. Teachers were asked to indicate how often one or more of their students assessed on
OMAAP exhibited specific behaviors from a list of 25 characteristics commonly observed in
students who have reading, mathematics, or attention and behavioral difficulties. Responses to
this question were on a 4-point scale ranging from All of the time to Rarely. In reporting these
data, we collapsed the four categories into two: (1) all of the time and most of time and (2) some
of the time and rarely. No significant differences in the percentage of teachers reporting learning
and behavioral characteristics of students taking the OMAAP were noted during the three years
of annual data collection; data for the 2009-2010 school year are presented.
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Figure 1 shows the academic learning characteristics associated with reading of students taking
the OMAAP that a majority of teachers reported were typical among their students. A majority
of teachers responded that one or more of their students assessed on OMAAP exhibited the following significant challenges in reading all or most of the time: between 50 and 60 percent of
teachers reported that one or more of the students they taught had poor sight word recognition
skills; lost the spot where they were reading; had difficulty predicting what may happen next in
a story, and demonstrated a limited vocabulary compared with same-age peers. In addition over
80 percent of teachers reported one or more of the students they taught who were assessed on
OMAAP had difficulty identifying the main idea of grade-level texts, had limited awareness of
narrative or expository text structures, read slowly all or most of the time, had difficulty drawing inferences from grade-level text, and had difficulty answering comprehension questions on
long passages.
Figure 1. Academic learning characteristics associated with reading of students taking the
OMAAP,
2009–10 learning characteristics associated with reading of students taking the
Figure
1. Academic
OMAAP, 2009–10
Percentage
teachers
indicating
that
one
more
their
students
assessed
the
OMAAP
exhibPercentage
ofof
teachers
indicating
that
one
oror
more
ofof
their
students
assessed
onon
the
OMAAP
exhibited
ited
the
following
learning
characteristics
all
or
most
of
the
time:
the following learning characteristics all or most of the time:

Difficulty answering comprehension questions
on long passages

90%

Read slowly

88%

Difficulty drawing inferences from grade level
text

87%

Limited awareness of text structures

86%

Difficulty identifying the main idea of grade level
texts

82%

Limited vocabulary compared with same age
peers

63%

Difficulty predicting what may happen next in a
story

59%

Lose spot when reading

54%

Poor sight word recognition skills

51%
0%
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Figure 2 shows the academic learning characteristics associated with mathematics of students
taking the OMAAP that a majority of teachers reported were typical among their students. A
majority of teachers responded that one or more of their students assessed on OMAAP exhibited
the following significant challenges in mathematics all or most of the time: over 50 percent of
teachers reported that one or more of the students they taught had difficulty comparing, classifying, or sorting objects; between 60 and 70 percent of teachers reported that the students they
taught had difficulty with number concepts and forming mental representations of mathematical concepts. In addition between 70 and 80 percent of teachers reported that their students on
OMAAP had slow or inaccurate retrieval of basic math facts and had difficulty understanding
and applying mathematical procedures. Finally, over 80 percent of teachers reported that one or
more of the students they taught who were assessed on OMAAP had difficulty with problems
requiring multistep solutions.
Figure 2. Academic learning characteristics associated with mathematics of students taking
Figure 2. Academic learning characteristics associated with mathematics of students taking the
the OMAAP, 2009–10
OMAAP, 2009–10

Percentage
of of
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indicating
that
one
or or
more
of of
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students
assessed
onon
thethe
OMAAP
exhibited
Percentage
teachers
indicating
that
one
more
their
students
assessed
OMAAP
exhibtheited
following
learning
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all
or
most
of
the
time:
the following learning characteristics all or most of the time:

Difficulty with problems requiring multi-step
solutions

84%

Difficulty understanding/applying math
procedures

81%

Slow or inaccurate retrieval of basic math facts

71%

Problems forming mental representations of
mathematical concepts

68%

Difficulty with number concepts

68%

Difficulty comparing/classifying/sorting items
according to a specific criteria

51%

Math anxiety

46%
0%
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Figure 3 shows the behavioral characteristics of students taking the OMAAP that a majority of
teachers reported were typical among their students. A majority of teachers responded that one
or more of their students assessed on OMAAP exhibited the following significant challenges
in behavior all or most of the time: over 50 percent of teachers reported that one or more of the
students they taught struggled to sit still and fidgeted; between 60 and 75 percent of teachers
reported that the students they taught who were assessed on OMAAP required frequent clarification of instructions and one-on-one support; had difficulty with memorization, finishing
assignments, and were easily distracted; and had difficulty organizing and keeping track.
Figure
3. 3.
Behavioral
characteristics
ofof
students
taking
the
OMAAP,
2009–10
Figure
Behavioral
characteristics
students
taking
the
OMAAP,
2009–10
Percentage of teachers indicating that one or more of their students assessed on the OMAAP exhibited
of teachers
indicating thatallone
or more
of their
thePercentage
following behavioral
characteristics
or most
of the
time:students assessed on the OMAAP exhibited the following behavioral characteristics all or most of the time:
Have difficulty finishing assignments and are
easily distracted

75%

Have trouble with organization and keeping track
of work

74%

Require frequent clarification of instructions and
one-on-one support

68%

Have difficulty with memorization

67%

Do not consider the consequences of their
behavior

50%

Struggle to sit still and fidgeted

49%

Do not follow directions or instructions

46%

Avoid participating in class discussions

34%

Have trouble following school rules

29%
0%

20%

40%

60%
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Professional Development Needs of Teachers in Reading, Mathematics, and
Behavior
Teachers were asked to indicate whether they wanted additional professional development related
to the specific academic and learning characteristics demonstrated by their students who participated in OMAAP. Between 50 and 60 percent of teachers indicated they would like professional
development on instructional strategies to improve vocabulary acquisition, comprehension of
narrative and expository text, retrieval of basic math facts, and computational skills. In addition
between 60 and 80 percent of teachers reported that they would like professional development
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to improve students’ problem-solving skills, strategies to increase task persistence, and improve
students’ organization and study skills.

Implications and Recommendations
for the Race to the Top Assessment Programs
Results of the research studies related to improving the technical quality of OMAAP have implications for the Race-to-the-Top Assessment programs. The need for and importance of providing
high quality, effective professional development for special education teachers becomes clear
in a range of areas including, academic content and instruction, research-based interventions
that are effective for students who struggle, and the purpose of supports and scaffolds that can
be embedded in assessments coupled with the need to familiarize students with these supports
prior to the assessment.
Implication #1
Developers of the Race-to-the-Top Assessment programs are required to design assessments for
all students including most, though not all, students with disabilities (U.S. Department of Education, 2010). This means that students previously eligible for an AA-MAS will, from 2014-15
onwards, participate in the general assessments developed by the Race-to-the-TopAssessment
programs rather than an AA-MAS. Based on the reading comparison study there is a strong
possibility that some of these students, because of their disabilities and learning characteristics,
could perform poorly on the new assessments unless care is taken to remove construct irrelevant
barriers that prevent students from showing what they know and can do in grade level content.
Both the OMAAP and the OCCT contained grade level content— indeed the reading passages
on OMAAP were taken from the OCCT—and many of the students who were unable to demonstrate proficiency on the OCCT could demonstrate proficiency on the OMAAP. We conclude
from this that many, (though not all) of the students who participated on OMAAP benefitted
from the changes, scaffolds and supports included in the design of the assessment. These changes
included additional graphics, one less distractor, fewer items on the assessment, fewer items
per page, key text underlined/bolded/bulleted, larger font size, simpler type face, one column
format, segmenting of passages, shorter passages, simplified graphics, and simplified language.
Recommendation
Both assessment consortia stated from the outset that they will use universal design principles
and accommodations to ensure maximum participation of students with disabilities (National
Governors Association and the Council of Chief State School Officers, 2010). The supports and
strategies employed in the AA-MAS can provide a sound starting point from which to begin.
Some of the supports and scaffolds provided in the AA-MAS can be embedded in the assess378
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ment, such as readable type face and simplified graphics, while others may be made available
only to the students who require them to demonstrate their knowledge and skills. This could be
achieved, for example, through the use of computer delivered assessments which enable teachers to select the scaffolds and supports that individual students require.
Implication #2
The scaffolds and supports in the OMAAP made it more accessible for some students. However,
findings from the reading accessibility study suggested that other students did not effectively
employ the scaffolding built into the OMAAP assessments.
Recommendation
Students must be provided with exposure to any accessibility features built into the new assessments if they are to make good use of them. This is particularly important for computer based
testing (CBT) as this will be a novel approach in many states. Some states have incorporated
technology into their AA-MAS (Price, Hodgson, Lazarus, and Thurlow, 2011). For example
in 2010-11, 5 states offered CBT in reading and mathematics for their AA-MAS. Some of the
states with a AA-MAS computer test option offered students tutorial and practice tests so that
students could learn the how to use the accessibility features.
Implication #3
Even with the provision of supports and scaffolds some students who participated on OMAAP
struggled with the assessment because they could not read grade level text. Identifying researchbased interventions that are effective for students who struggle to learn to read is no easy task.
Findings from the survey administered to special education teachers in the state indicated that
teachers wanted professional development in several key areas related to improving student
performance. One of these areas was research-based instruction in reading. In particular teachers were interested in strategies to improve vocabulary acquisition and improve comprehension
of narrative and expository text. In addition, teachers reported that they would like professional
development to improve students’ problem-solving skills, in strategies to increase task persistence and improve students’ organization and study skills.
Recommendation
It is essential that teachers be provided with high quality and effective professional development that enables them to teach most students to the high academic standards provided by the
Common Core State Standards (CCSS). Such professional development should focus on the
academic content included in the CCSS, which may be different to that included in individual
state content standards in reading language arts familiar to teachers. In addition, professional
development should focus on research-based instructional strategies that are effective with strugNCEO
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gling learners and moreover that address the behavioral needs of students at risk of academic
failure. Finally, teachers need professional development on the purpose of supports and scaffolds
embedded in assessments and on the need to provide students with exposure to these supports
and scaffolds prior to the administration of the assessment.

Conclusion
During the Oklahoma GSEG project SRI conducted a number of research studies related to
improving the technical quality of the OMAAP. Findings from these studies highlight the crucial
role that professional development plays in helping educators understand new initiatives and
policies and in enhancing the ability of teachers to implement new curricula and instructional
practices. The lessons learned from this project have implications for the development of Race
to the Top Assessment programs assessments, namely that special education teachers will need
effective professional development in three key areas: (1) the academic content covered by the
CCSS, (2) research-based interventions that are effective for students who struggle in reading
and mathematics, including positive behavioral supports, and (3) the nature, purpose, and use
of supports and scaffolds embedded in assessments.
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Executive Summary
One of the largest challenges in developing effective accountability systems is determining how
to best include students with disabilities. The purpose of this paper is to report on Pennsylvania’s
response to the 2007 U.S. Department of Education challenge to develop an Alternate Assessment based on Modified Academic Achievement Standards (AA-MAS) for a small group of
students with disabilities. A close examination of the characteristics of the population tested on
the AA-MAS across the first two years of its implementation highlights the practical challenges
to implementing accountability policy related to the appropriate assessment of students with
disabilities. We explore the intended and unintended consequences of the state’s launch of the
AA-MAS including its effect on IEP team decision-making and its impact on student achievement across three years. We close with a discussion of lessons learned from the development
and implementation of the AA-MAS that should inform the current restructuring of accountability systems nationwide.
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Introduction
For the last decade, the accountability provisions of the No Child Left Behind Act (NCLB)
of 2001 have shaped school practice. Federally mandated annual reporting of aggregate student achievement data has placed enormous pressure on public school districts and individual
schools. Adding to that pressure is the additional requirement for public reporting of scores for
student groups disaggregated by race/ethnicity, economic status, English language proficiency,
and disability status. The result is that the academic progress of students with disabilities has
quickly become the target of public and political scrutiny. Why? Students with disabilities are
historically low-achievers. They are designated eligible for an Individualized Education Plan
and special education services because their disability adversely affects educational performance
(IDEIA 2004, § 300.8 (c)). But the NCLB accountability policies embody a “no excuses” model
of high achievement expectations. It requires that 100% of public school students demonstrate
proficiency on grade level academic achievement standards by 2014. On the one hand, such high
expectations have spurred an increase in educational opportunities for school-aged populations
of students historically ignored or undervalued by the educational mainstream. On the other
hand, it has also placed incredible pressure on special educators, students, and their families to
achieve what many consider to be impossible.
Researchers and practitioners have argued that expecting all students (particularly those with
cognitive/intellectual disabilities) to master age-appropriate grade-level academic standards is
simply unrealistic. The federal response was an immediate concession to accommodate students
with the most significant cognitive disabilities. For these students, states would be encouraged to
develop alternate assessments based on alternate achievement standards (AA-AAS). This “1%
option,” as it came to be known, appeared to be a satisfactory accountability provision for a small
group of students whose competency on grade-level academic content could not be measured
in the same way (or on the same test) as their same-age peers as a result of the severity of their
cognitive impairment. Unfortunately, many more students with disabilities (who did not meet
AA-AAS eligibility requirements) failed to achieve proficiency on the general assessment year
after year. These special education students came to be known as the kids in the gap—students
not sufficiently cognitively impaired to qualify for an AA-AAS, yet not learning enough to
reach proficiency on the regular assessment even with accommodations (Bechard & Godin,
2007; Zigmond & Kloo, 2009).
After much discussion and debate, in December 2007, the U.S. Department of Education announced flexibility in statewide assessment participation that appeared to target the kids in the
gap. The flexibility applied to students for whom the “grade level assessment is too difficult” but
the “alternate assessment based on alternate achievement standards is too easy” (U.S. Department of Education, Modified Academic Standards: Non-regulatory guidance, 2007, p. 8). The
proposed flexibility would permit states to develop an alternate assessment based on modified
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achievement standards (AA-MAS), aligned with grade-level content but reflecting reduced
breadth or depth of that grade-level content so that persistently low performing students with
disabilities would be better able to demonstrate what they know and can do on a state test. Much
like the AA-AAS, the provision did not limit how many students with IEPs could be assessed
against modified achievement standards and left individual student test assignment decisions
to the IEP team. But states could include proficient scores from such assessments in making
AYP decisions only up to a cap of 2% of the total tested population.
Pennsylvania embarked on AA-MAS implementation (hereafter referred to as the Pennsylvania
System of School Assessment-Modified, or the PSSA-M) with the aim of more accurately measuring the knowledge and skill of a small group of children with disabilities by minimizing the
effects of “processing (e.g., cognitive, linguistic) or physical challenges related to the students’
disabilities without significant alteration of the assessed construct” (Pennsylvania Department
of Education, 2010a, p. 55). Because Pennsylvania had taken advantage of the 2004 2% proxy
option, the deadline for AA-MAS implementation loomed large1. The PA Bureau of Accountability and Assessment authorized a vendor to begin PSSA-M development and design while the
PA Bureau of Special Education launched a separate effort, funded by a General Supervision
Enhancement Grant (GSEG) awarded by the U.S. Department of Education’s Office of Special
Education Programs, focused on defining the AA-MAS target population, developing state-wide
training on assignment of students to the new assessment, and implementing a comprehensive
standards-aligned instruction and IEP planning system for students with disabilities. The GSEG
team conducted various research activities to define the target population for the PSSA-M. (See
Lemons, Kloo, & Zigmond, 2011, for a more detailed discussion of these activities and findings).
Survey
The first information gathering activity conducted by the GSEG team was a small-scale survey
of special education teachers in schools identified as key research sites for the grant. The survey’s purpose was to describe opportunities provided, in general or special education settings,
to students with IEPs in grades 5, 8, and 11 that would support learning of eligible grade level
content (i.e., assessed by the regular grade level test [the Pennsylvania System of School Assessment, PSSA]). Survey questions were divided into four topic areas: (1) teacher information
for which teachers were asked to provide data about their professional experience and professional development related to the AA-MAS and standards-aligned instruction for students with
IEPs; (2) student information for which teachers were asked to provide academic achievement
information about a target student or students whom they considered to be “persistently low
performing” and a candidate suited for the AA-MAS based on the criteria detailed in the Federal
Guidance; (3) opportunity to learn data for which teachers were asked to quantify the target
The federal proxy permitted states committed to implementing an AA-MAS by 2009 to count 2% of students with
disabilities who failed the general state assessment as proficient in the accountability calculations of schools who
failed to meet accountability requirements due to IEP subgroup performance.
1
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students’ opportunity to learn the eligible content of the state reading test; and (4) IEP goals and
instructional access that spoke to the students’ level of academic functioning, the alignment of
their IEP goals, and nature of their individualized instruction overall.
Survey respondents overwhelmingly identified their lowest performing students with specific
learning disabilities as the population of students in need of an alternate assessment that could
provide a clearer indication of what the students know and can do. Overall, survey findings
raised serious concerns about target students’ opportunities to learn grade level academic content.
However, the respondents also expressed great concern regarding how to make a “modified” test
challenging and aligned to grade-level standards, and at the same time “doable” for a group of
children who are significantly behind a majority of their grade-level peers. Further, the limited
connection between grade-level standards and instruction provided to students identified by
respondents as potential AA-MAS takers raised questions regarding the appropriate content
for this assessment.
Focus Groups
To extend the information provided by the survey, a series of stakeholder focus groups were
convened statewide. In all, 110 participants (including parents of students with disabilities, general and special educators, state-level personnel, content area teachers, administrators, school
psychologists, curriculum specialists, teacher trainers, and related service personnel) reviewed
the federal guidance about the AA-MAS and discussed issues related to identifying the target
population, developing modified academic achievement standards, and anticipating the implications/potential impact of the AA-MAS on educational and assessment experiences of students
with disabilities. Three major themes arose from these discussions. First, focus group participants
agreed that the students most appropriate for the test are those who are “far below” grade level.
Second, participants had a difficult time resolving the fact that while the AA-MAS may result
in improved testing experiences for severely struggling students with disabilities, it may not
result in improved instructional experiences for those students. These sentiments are echoed
in the literature (see Elliott, Kettler, & Roach, 2008; Marion, 2007). Finally, participants were
greatly confused by changes in the federal requirements related to the rigor of the AA-MAS.
Revisions to the Guidance deleted the phrase “reduced breadth or depth” in describing the scope
of the modified achievement standards and inserted, instead, the phrase “must be challenging
for eligible students, but may be less difficult than grade-level academic achievement standards”
(§ 200.1 (e)(1)(ii)). As a result, participants found the distinction quite perplexing.
Analysis of PSSA Performance Trends for Students in Special Education.
A third activity that the GSEG group conducted to assist in making recommendations about
the AA-MAS was a trend analysis. Three consecutive years (2006, 2007, and 2008) of PSSA
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performance data were gathered for four cohorts of students with IEPs (enrolled in grades 3, 4,
5, and 6 during the 2006-2007 school year). Data were gathered on children who had an IEP at
any point during the three-year window and who also had at least two years of reported PSSA
scores. The analysis was a simple examination of movement between proficiency levels across
years. These data provided some evidence that if any children in special education are likely
to move from one of the failing categories of performance into a passing one, it would most
likely be children who scored in the basic level on the general assessment—a possible reason
to exclude such a student from taking the AA-MAS.
As a result of these GSEG activities, researchers and the Pennsylvania Bureau of Special Education partners recommended to the Pennsylvania Bureau of Assessment and Accountability
the very lowest performing students with IEPs should be the students eligible for the PSSA-M;
that is, students who consistently scored in the lowest performance category (i.e., Below Basic)
on the regular assessment but did not meet eligibility criteria for the AA-AAS. The Pennsylvania Bureau of Special Education developed and disseminated test assignment criteria and
decision-making resources to guide IEP teams’ efforts in recommending the most appropriate
assessment option for each tested student in their charge (ASIST, Pennsylvania Department of
Education, 2010b, see Figure 1). Consistent with federal guidance and the GSEG’s research
findings, IEP teams were instructed to consider as eligible for the PSSA-M: (a) students not
eligible for the AA-AAS; (b) students whose IEP documented standards-aligned grade level
instruction; (c) students with persistent academic difficulties despite intensive intervention efforts; and (d) students whose growth data across multiple measures indicated they were unlikely
to attain grade-level proficiency. The guidelines indicated various types of data that could be
used to support the decision (e.g., previous year’s state test, norm referenced achievement tests,
classroom assessment data, etc.).
In Spring 2010, the Pennsylvania Department of Education launched an operational PSSA-M
Math assessment and in Spring 2011 the PSSA-M Reading and PSSA-M Science assessments.
All three used the traditional paper and pencil format. Reading and Math covered the grade span
4-8 and 11; Science was targeted to grades 8 and 11. State leaders agreed that students with IEPs
should be required to participate in the regular PSSA at least one time (in third grade for reading and math, in fourth grade for science) before being considered for the modified alternative.
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Figure 1. ASIST Guidelines for IEP Team Decision-Making 2010

Following federal guidance, the PSSA-M was designed to assess the same grade level content
knowledge as the general assessment (PSSA). However, students taking the PSSA-M would
demonstrate proficiency by meeting a less rigorous standard of academic achievement. In other
words, students would still be required to demonstrate mastery of grade-level skills, albeit at a
less cognitively complex level. To meet this aim, test contractors modified original items from
the general assessment by: (a) reducing the cognitive load (i.e., amount and complexity of information); (b) reducing the language load (i.e., construct-irrelevant language); or (c) supporting
students’ processing of information (e.g., segmenting or chunking information, providing graphics that support understanding) (Pennsylvania Department of Education, 2010a). The changes
were intended to address “access” needs and to increase test validity for eligible students.
Modifications focused on simplifying the language, graphics, and numbers used in question
and answer choices. In some cases, extraneous information was removed. Additionally, items
were reformatted by adding additional white space, increasing font size, or reordering items.
Scaffolding was also provided with additional tables and keys (e.g., a timeline for organizing
events), increased use of underlining and bolding of key information, and inserting helpful
graphics or figures (Pennsylvania Department of Education, 2010c).
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Figure 2 illustrates a modified 4th grade math item. The original item is positioned on the left,
the modified item on the right. In this example, the context of the modified item was simplified
and the question stem was presented in a more direct manner. A graphic representation of a ruler
was added and all answer choices were clearly labeled in centimeters to eliminate a possible
confusion with inches.
Figure 2. Sample Original (PSSA) and Modified (PSSA-M) Math Item

Analysis
The GSEG collaborators set out to review the usefulness of their newly developed guidance
documents by analyzing who took the Math PSSA-M in 2010 (and also in 2011 and 2012)
and the performance outcomes for these students. In this report we summarize findings on the
characteristics of the tested population and their achievement. We focus on the math assessment because it provides the largest amount of longitudinal data. We close with a discussion of
lessons learned from math AA-MAS development and implementation in PA that we hope will
inform the future restructuring of accountability systems nationwide.
2010 PSSA-M—Year One of Statewide AA-MAS Implementation in Math
Student Participation in 2010
In the spring of 2010, students in grades 4 through 8 and 11 (n=795,514) participated in the
statewide accountability assessment in Pennsylvania. This included 132,790 (16.7%) students
with disabilities. Not all of the students with disabilities took the general grade level PSSA assessment. At each grade, approximately 1.5% of students completed the alternate assessment for
students with the most severe cognitive disabilities. And, from 1.7% to 2.6% of tested students
(average 2.1%) took the modified math assessment, PSSA-M (see Tables 1 and 2). It appears
that Pennsylvanians generally held fast to the federal estimates that 2% of the total tested popu390
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lation would benefit from a test based on modified achievement standards. IEP teams across
the state assigned nearly 10% of 4th grade students with disabilities to the M-assessment; over
17% of 11th grade students with disabilities were assigned to the test. As grade level increased,
IEP teams assigned more students and larger proportions of students with IEPs to the PSSAM. Nevertheless, the number of students assigned to the modified math assessment was fewer
than anticipated. Since twice as many students can be called proficient in the AYP calculations
based on scores derived from a modified assessment (AA-MAS) than based on the alternate
assessment (AA-AAS), it was reasonable to expect twice the level of enrollment in the modified
as compared with the alternate. Instead, only about one and a half times as many students were
enrolled in the AA-MAS that first year.

Grade

Table 1. Tested Student Population in Spring 2010
n

Percent Who Took the
PSSA-M (Math)

Percent Who Took the
PASA (Math)

Percent Who took the
PSSA (Math)

4

130,503

1.7%

1.5%

96.8%

5

131,004

1.9%

1.6%

96.5%

6

130,941

2.1%

1.5%

96.4%

7

132,541

2.1%

1.5%

96.3%

8

135,045

2.2%

1.5%

96.3%

11

135,480

2.6%

1.5%

95.9%

795,514

2.1%

1.5%

96.4%

Total

Grade

Table 2. Tested Population of Students with Disabilities in Spring 2010

Total

n

Percent Who Took the
PSSA-M (Math)

Percent Who Took the
PASA (Math)

Percent Who took the
PSSA (Math)

4

22,637

9.6%

8.8%

81.6%

5

22,752

11.2%

8.9%

79.8%

6

22,249

12.1%

8.8%

79.1%

7

22,054

12.8%

9.2%

78.0%

8

22,488

13.4%

9.1%

77.5%

11

20,610

17.2%

9.9%

73.0%

132,790

12.6%

9.1%

78.2%

Table 3 summarizes the demographic characteristics and test participation rates of students
with IEPs who took the 2010 PSSA-M Math. The majority of students assigned to the test were
white (60%), males (60%), and students whose primary language was English (97%). Nearly
half (46%) were eligible for Free/Reduced Lunch. These data mirror that of Pennsylvania’s IEP
population. The majority of students taking the test were those with a designation of specific
learning disability (71%)
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Table 3. Demographic Characteristics of Students with IEPs Tested on the 2010 PSSA-M Math
Spring 2010
Demographic Category

Percent

Male

40%

Female

60%

White

60%

Minority

40%

English Language Learner

3%

Economically Disadvantaged

46%

Primary Disability

Percent

Specific Learning Disability

71%

Other Health Impairment

10%

Emotional Disturbance

7%

Autism

4%

Mental Retardation

6%

Speech Language Impairment

2%

Hearing Impairment/Deafness

1%

Orthopedic Impairment

<1%

Traumatic Brain Injury

<1%

Multiple Disabilities

<1%

Visual Impairment/Blindness

<1%

Further investigation of “who” took the PSSA-M Math test indicated that the majority (65.1%)
of the students assigned to the PSSA-M Math in 2010 were in fact the lowest performers at
their grade level on the 2009 general assessment (Table 4). However, as many as 3,347 students (27.8%) were assigned to the modified assessment who had scored in the Basic category,
and another 858 (7.1%) who had scored Proficient or Advanced on the regular assessment the
previous year.

Grade

Table 4. 2009 PSSA Performance Levels of Students Assigned to the 2010 PSSA-M
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Below Basic

Basic

Proficient

Advanced

Percent (n)

Percent (n)

Percent (n)

Percent (n)

4

50% (915)

40% (737)

9% (174)

1% (20)

5

64% (1461)

24% (547)

10% (237)

2% (38)

6

64% (1579)

30% (752)

4%(109)

1% (26)

7

72% (1897)

24% (626)

4% (97)

1% (20)

8

71% (1994)

24% (685)

4% (126)

<1% (11)

NCEO

There was some fluctuation by grade level. In general, the numbers of very low performing
students assigned to the PSSA-M increased as grade level increased. This is in contrast to the
relatively stable enrollment rate across grade levels for the alternate assessment, the PASA (see
Table 1).
It seems that overall, IEP teams across the state shared our theoretical vision that the 2% target
population are exceptional children who are very far from proficient for whom a shorter, less
challenging, more accessible test makes sense. Interestingly, however, this theoretical vision
was counterbalanced by a very practical one. Some IEP teams assigned students “close” to
proficiency to the test. These teams perhaps considered realistically which group of students
would attain proficiency given the grade-level content of the test. This practical interpretation
of accountability is reflected in the nearly 28% of students in the “Basic” column of Table 4.
These are students who were assigned by an IEP team to the 2010 PSSA-M who had “failed”
the state test the year before but were closer to reaching proficiency standards than those who
scored Below Basic. Ultimately, while we had intended for the eligibility criteria to guide
IEP teams toward assigning Below Basic performers to the PSSA-M, IEP teams’ inclusion of
students scoring in the Basic range made practical sense for attaining proficiency and did not
explicitly violate any state or federal regulation. After all, test assignment decisions are individualized and require IEP teams to examine a variety of student data in addition to the previous
year’s state test scores and both Basic and Below Basic scores are considered to be “failures”
by AYP standards. However, most surprising was the number of students assigned to the 2010
PSSA-M who had reached or exceeded achievement expectations on the 2009 general assessment. Table 3 indicates that 7% of the students assigned to the easier test were students who
had scored Proficient/Advanced on the regular state test the year before. Although IEP teams
were not prohibited from assigning high achievers to the AA-MAS, the state considered these
students to be “misassigned” to the test and conducted follow-up research to better understand
IEP team rationale for these decisions (see Lemons et al., 2012). Bureau of Special Education
staff distributed a survey to the directors of special education of each school district that had
placed Proficient or Advanced students into the PSSA-M. The survey was sent to 220 school
districts and 218 responded. In the survey, districts were asked to indicate who participated in
the decision making process, whether participants had been trained on the state guidelines, and
whether there were extenuating circumstances that influenced the test assignment decisions.
Interestingly, only 76.6% of respondents indicated that the IEP team had been involved in the
assignment decision, even though this is a federal requirement. The other 23.4% of responses
indicated that decisions were made, in varying degrees, by individual special education teachers or school/district leadership (e.g., principals, special education supervisors, or assessment
coordinators). A majority (77.1%) indicated that decision makers had been trained on the state
guidelines. More than half (58.7%) of respondents indicated that extenuating circumstances
influenced the assignment. Explanations of the “extenuating circumstances” made clear that in
many cases the “misassignments” were intentional and the decisions had been made thoughtfully.
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Many reported using data other than the state assessment (e.g., local assessments, curriculumbased measurement) that suggested the child would be unlikely to pass the general assessment
in 2010 despite performance in 2009. Some made the assignment on non-academic grounds
(e.g., emotional, behavioral, or medical concerns). In a few cases there were no available data
on a child who recently transferred to the district. In only two cases was the decision the result
of a parent request.
Student Performance in 2010
The central tenet of the 2% flexibility rests on the assumption that the modified assessment option
will afford low-performing students with disabilities to show what they know and enable them
to achieve proficiency on an assessment that is more sensitive to their unique learning needs
than is the general accountability test. Unfortunately, the group performance data summarized
in Table 5 suggest that despite the state’s effort to make grade-level math items less cognitively
complex and more accessible (Pennsylvania Department of Education, 2010a), fewer than half
the students with IEPs assigned to the PSSA-M Math (about 44.9%) scored at Proficient or
above. The remaining 55.1% of students with IEPs who took the PSSA-M Math scored in the
Basic or Below Basic range. As grade level increased so did the proportion of students failing
to reach the modified proficiency standards. For example, nearly two-thirds of the grade 11
students were not proficient on the test.

Grade

Table 5. Performance Levels of Students with IEPs on 2010 PSSA-M Math
Percent
Advanced

Percent
Proficient

Percent
Basic

Percent
Below Basic

Percent “Passed”
(Proficient+Advanced)

Percent “Failed”
(Basic+Below
Basic)

4

21.2%

38.3%

35.8%

4.8%

59.5%

40.6%

5

13.0%

38.0%

43.4%

5.5%

51.0%

48.9%

6

20.0%

23.4%

22.8%

33.8%

43.4%

56.6%

7

8.1%

33.2%

50.4%

8.3%

41.3%

58.7%

8

5.6%

35.2%

49.2%

10.0%

40.8%

59.2%

11

5.6%

27.6%

45.3%

21.6%

33.2%

66.9%

44.9%

55.1%

Overall

A primary rationale for the AA-MAS option was that a more accessible, less cognitively taxing
test than the general assessment would enable the targeted group of low achieving students with
disabilities to demonstrate proficiency of grade-level academic content. Moreover, NCLB policy
defines school accountability through the calculation of Adequate Yearly Progress that hinges
on the percentage of students who meet or exceed scores at the proficient level on state tests.
Therefore, the achievement data summarized herein are categorized as Proficient (i.e., Proficient
+ Advanced) vs. Not Proficient (i.e., Below Basic + Basic). We recognize that this pass/fail
conceptualization of student performance does not communicate discrete movement between
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or among performance categories (see Lessons Learned at the end of this chapter); nonetheless, these analyses do speak to whether or not AA-MAS participation influenced proficiency
attainment for the 2% target population in Pennsylvania. Table 6 reports the assessment results
for the student sample profiled in Table 4—those students in Pennsylvania who took the 2010
PSSA-M who also had 2009 general PSSA assessment scores. Results suggest that for a majority
of students (57.4%) the outcome on the modified test was no different from the outcome on the
regular assessment—students who were not proficient in 2009 remained not proficient in 2010
and students who were proficient in 2009 remained proficient in 2010. Neither the modifications made to test items nor the less rigorous achievement standards were enough to positively
impact test performance of 46% of the students unable to pass the general assessment the year
before. In contrast for 41% of students, the PSSA-M accomplished what it was supposed to
accomplish: 4,936 students who were not proficient in 2009 on the regular assessment scored
in the proficient range on the modified assessment in 2010. The greatest movement from not
proficient to proficient occurred in 4th grade (54%), the initial year of eligibility for the modified
assessment in Pennsylvania. Improved achievement occurred for a slightly smaller proportion
of students in grades 5 and 6 (46%), and for an even smaller proportion of students in grades 7
and 8 (39%). These results suggest that while achievement outcomes for the majority of students
remained the same on the new test, the PSSA-M enhanced the performance of nearly half of
the elementary-aged children taking the test.

Grade

Table 6. Analysis of Achievement Changes from 2009 PSSA Math to 2010 PSSA-M Math for
Matched Student Sample

Overall

Not Proficient to
Proficient

Proficient to Not
Proficient

Remained Not
Proficient

Remained
Proficient

Percent (n)

Percent (n)

Percent (n)

Percent (n)

4

54% (900)

12% (24)

46% (752)

88% (170)

5

46% (931)

20% (55)

54% (1077)

80% (220)

6

46% (1071)

32% (43)

54% (1260)

68% (92)

7

39% (987)

27% (32)

61% (1536)

85% (73)

8

39% (1047)

27% (38)

61% (1632)

73% (99)

Positive Impact
41.0%

Negative Impact
1.6%

No Proficiency Status Change
57.4%

Moving into 2010-2011 School Year
To prepare for the full-scale implementation of an AA-MAS in reading, math, and science in
2011, several activities were undertaken to better understand why students were assigned to the
PSSA-M Math in 2009-10. We conducted a follow-up focus group to determine how schools were
making the decisions regarding which students were to be placed into the PSSA-M. Electronic
surveys were sent to 12 teachers in eight school districts in Pennsylvania. These teachers were
selected because they were either participating in a larger research project being conducted by
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the authors (n=8) or they were participating in a graduate level class taught by one of the authors (n=4). Email correspondence and phone interviews were used to follow up with teachers
as needed to clarify and add additional detail to responses. Due to the limited sample size and
the purposive sampling, caution should be taken in generalizing findings to the state as a whole.
However, the responses do provide insight into the implementation of the PSSA-M.
Assignment process. The aim of the focus group was to better understand the process schools
were using to place students into the test and to determine which group of students schools were
targeting. Respondents reported three different processes for PSSA-M test assignment. For the
first process, respondents indicated that their school used the ASIST guidelines and that decisions were made during an IEP team meeting. In the second process, respondents indicated that
school administrators (e.g., director of special education, building principals) reviewed various
data sources and had then provided the special education teachers with a list of students to be
placed into the PSSA-M. In the third process, respondents indicated that the decision was left
to the special education teacher. In one of those instances, the teacher responsible for decisionmaking indicated that administration explicitly asked special education teachers not to involve
parents in fear that parent requests would inflate test assignment.
Target group. Next, we asked teachers whether any particular group of students with IEP (i.e.,
those scoring Below Basic, Basic, Proficient, or Advanced) represented the PSSA-M target
group at their school. Again, variation was observed. Four teachers believed that their district
had targeted any student with an IEP scoring in the Basic range. In those instances, teachers
reported reviewing data to determine which students would most likely answer grade-level
questions accurately if modifications were applied. Three teachers indicated that only students
scoring in the low range of Below Basic (but not eligible for the AA-AAS) were the targets for
the modified assessment. Previous PSSA data were used as the primary source of data to make
those decisions. Two teachers speculated that any student with an IEP who failed the previous
year’s PSSA was the target. Three teachers reported they were unsure of the students targeted
at their school. One 11th grade teacher reported that test assignment decisions were challenging
because almost all students on her caseload met state criteria.
Teacher Perceptions of the AA-MAS. In addition to asking teachers about test assignment and
target population, they were asked their opinions about PSSA-M math implementation overall.
Teachers who reported that test assignment was an IEP team decision or special education
teacher decision were satisfied. These teachers reported that the process was understandable
and clear. Teachers in schools where administrators selected students to participate were not
satisfied. These teachers thought the process was unclear and they desired input. They wanted
improved communication and team decision-making. One teacher felt that parents and students
should be involved.
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When asked about students’ testing experiences, a majority of teachers provided positive feedback. In general, teachers reported that students were less frustrated and appeared to be more
confident about their performance. Students shared that they liked being able to write answers
directly in the book and they liked the reduced length of the assessment. Most teachers felt that
the PSSA-M items were more closely matched to classroom-based assessments than to PSSA
items. One teacher expressed concern that despite modifications the math items were still too
challenging for her very low achieving students. Generally, however, teachers felt that, no matter
what achievement outcomes were, students had a more positive test experience with the PSSAM than with the general assessment.
Finally, additional teacher feedback about the PSSA-M reflected three themes. First, teachers felt
that if the modifications made to the assessment were valid that there should be no limit on the
number of students who could count as proficient on this exam. Teachers expressed frustration
about administrative pressures to assign a small number of children to the assessment (resulting
from confusion about the 2% cap) because teachers genuinely believed that more students would
benefit from a less stressful testing experience. Second, teachers in schools where administrators
made test assignment decisions wanted improved communication about the decision-making
process. They also believed that test assignment decisions were made too close to the testing
window to adequately prepare students. Third, some teachers wondered if it was justifiable to
call students “proficient” on an easier assessment. This group reported that it was difficult to
explain to parents what proficiency against modified academic achievement standards means.
Overall, most teachers were happy to have an additional assessment option for students with
IEPs. They believed that decision-making would improve after multiple years of implementation. They also felt that more experience with the PSSA-M would better equip them to assign
the “right” students, those who could achieve proficiency, to the test. Over time, they planned to
incorporate PSSA-M-like modifications into instruction to better prepare students for the test.
2011 PSSA-M—Year Two of State-wide AA-MAS Implementation
Student Participation in 2011
In the 2010-11 school year, PSSA-M was administered in all three tested content areas at grades
4 through 8 and 11. In order to examine longitudinal participation and performance, the GSEG
analyzed math data only.
In the spring of 2011, nearly 23,000 fewer Pennsylvania students participated in statewide accountability assessments (a decrease from 795,514 in 2010 to 772,645 in 2011) although the
number of students with disabilities and IEPs who participated actually grew by 1,918 (from
132,790 in 2010 to 134,708 in 2011). Now, in year two of the test, nearly 3% of the total tested
population took the PSSA-M Math subtest, with almost a 1% increase in participation rates at
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every grade level (see Tables 7 and 8). This time, however, within the tested population of students with IEPs, the distribution of students across the three accountability assessments changed
substantially, especially in the upper grades. While only 10% of 4th graders with IEPs were
again assigned to the modified math assessment, over 20% of 11th graders with IEPs were assigned to the PSSA-M Math. Still, most students with disabilities took the general PSSA math
subtest (74.5%, with a range from 89% in 4th grade to 69.8% in 11th grade) while 16% took
the PSSA-M and 9% took the PASA. The majority of students (60.5%) who took the PSSA-M
in 2010 took the modified math test again the following year. IEP teams also decided that the
AA-MAS was not the best “fit” for some students in the original cohort and assigned 37.8% of
them to the PSSA Math in 2011 and 1.7% of them to the AA-AAS that year.

Grade

Table 7. Student Population Tested in Spring 2011

n

Percent Who Took the
PSSA-M (Math)

Percent Who Took the
PASA (Math)

Percent Who took
the PSSA (Math)

4

126,918

1.9%

1.7%

96.4%

5

128,333

2.6%

1.6%

95.8%

6

128,571

2.8%

1.7%

95.5%

7

129,187

3.1%

1.6%

95.3%

8

129,636

3.2%

1.7%

95.2%

11

130,000

3.3%

1.6%

95.1%

772,645

2.8%

1.6%

95.6%

Total

Grade

Table 8. Distribution of Students with Disabilities on 2011 Assessment Options

Total

n

Percent Who Took the
PSSA-M (Math)

Percent Who Took the
PASA (Math)

Percent Who took
the PSSA (Math)

4

23,387

10.2%

9.3%

80.5%

5

23,335

14.4%

8.9%

76.7%

6

22,155

16.2%

9.7%

74.0%

7

22,255

17.8%

9.3%

72.9%

8

22,636

18.2%

9.4%

72.4%

11

20,940

20.4%

9.8%

69.8%

134,708

16.1%

9.4%

74.5%

The demographic characteristics of the 2011 PSSA-M Math population mirrored those of the
year-one cohort with a slight increase in the proportion of students eligible for Free/Reduced
Lunch (58%). As expected, the majority of students taking the test were those with a specific
learning disability (66%) (Table 9).
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Table 9. Demographic Characteristics of the 2011 Students Tested on PSSA-M Math
Demographic Category

Percent

Male

59%

Female

41%

White

67%

Minority

33%

English Language Learner
Economically Disadvantaged
Primary Disability

3%
58%
Percent

Specific Learning Disability

66%

Other Health Impairment

10%

Emotional Disturbance

6%

Autism

6%

Mental Retardation

5%

Speech Language Impairment

1%

Hearing Impairment/Deafness

<1 %

Orthopedic Impairment

<1%

Traumatic Brain Injury

<1%

Multiple Disabilities

<1%

Visual Impairment/Blindness

<1%

Our exploration of the characteristics of the 2011 AA-MAS tested population centered on two
groups of students: (1) students reassigned to the PSSA-M and (2) students newly assigned to
the PSSA-M. Table 10 focuses on the first group.
Students reassigned to the PSSA-M math. Approximately 38% of students taking the modified
math test in spring 2011 had also taken the modified test in 2010. Most of the students reassigned to the PSSA-M had scored in the Basic and Proficient ranges in the previous year (see
Basic and Proficient columns of Table 10.) Among those reassigned to the modified assessment,
only 7% had scored in the Below Basic range the previous year. No clear explanation could be
found for this pattern of reassignment. Perhaps IEP teams deemed the modified math test the
best fit for students who were close to Proficient. Or perhaps, IEP teams thought reassignment
to the modified test might give Proficient students an opportunity to score at the Advanced level.
Perhaps IEP teams thought students previously scoring Basic and Proficient on a modified math
test were the most likely to achieve Proficient status in 2011 and ultimately boost their school
or school district’s AYP status. Or, perhaps schools were resigned to the fact that students who
performed in the Below Basic range were unlikely to positively affect the 2% cap so fewer were
reassigned to the test. Overall, 43.5% of the students that IEP teams reassigned to the PSSA-M
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math test had already demonstrated proficiency on a modified math test the previous year; 56.5%
of those reassigned had not scored in the Proficient range the previous year.

Grade

Table 10. 2010 PSSA-M Performance Levels of Students Assigned Again to the 2011 PSSA-M
Below Basic

Basic

Proficient

Advanced

Percent (n)

Percent (n)

Percent (n)

Percent (n)

5

5.2% (60)

40.6% (473)

38.7% (451)

15.5% (181)

6

6.4% (85)

49.7% (658)

34.1% (451)

9.8% (130)

7

7.7% (117)

47.8% (731)

37.4% (572)

7.1% (109)

8

9.1% (155)

56.2% (958)

30.2% (515)

4.5% (77)

7.2% (417)

49.3% (2820)

34.8% (1989)

8.7% (479)

Overall

Grade

Table 11. 2011 PSSA Performance Levels of Students Newly Assigned to the 2011 PSSA-M
Below Basic

Basic

Proficient

Advanced

Percent (n)

Percent (n)

Percent (n)

Percent (n)

4

50.3% (988)

42.4% (832)

6.3% (124)

<1.0% (5)

5

62.9% (1081)

26.8% (460)

8.0% (137)

6

66.0% (1241)

28.8% (530)

3.9% (74)

<1.0% (7)

7

67.5% (1408)

26.7% (557)

3.4% (70)

<1.0% (16)

8

75.4% (1602)

19.0% (403)

2.8% (60)

<1.0% (13)

65.6% (6320)

28.9% (2782)

4.8% (469)

0.6% (61)

Overall

1.2% (20)

Students newly assigned to the PSSA-M. Table 11 reports the previous year’s achievement data
for the second group of students—those students taking the PSSA-M Math subtest for the first
time in 2011. With respect to this group, IEP teams seem to have understood the eligibility
criteria for participation in the assessment and assigned the group for which the assessment
was intended. 94.5% of those newly assigned to the PSSA-M math were not proficient in math
the previous year, and about 70% of those students had scored in the Below Basic range on the
regular test in the previous year.
Overall, these data are strikingly similar to the 2010 test assignment data discussed earlier. IEP
teams across the state generally held fast to the state guidance that the majority of students assigned to the modified test should be those students very far from proficiency on the general
assessment (i.e., scoring Below Basic). Again, it was evident that IEP teams also considered the
feasibility that students who scored in the Basic range on the regular grade level test would benefit
from the reduced cognitive load, improved accessibility, and modified achievement standards of
the PSSA-M. Despite the Pennsylvania Department of Education’s efforts to discourage including high performers in the PSSA-M, we see that some Proficient and Advanced students were
assigned to test in 2011 (see columns 3 & 4 of Table 11). Though there were fewer instances
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of these students being assigned, an average of 5.4% of students with IEPs considered to have
mastered grade-level content were assigned to the less challenging test.
Student Performance in 2011
Examination of student performance on the 2011 PSSA-M Math shows, again, that fewer than
half the students (42.2%) assigned to the modified test scored at Proficient or Advanced, this
rate actually down from the previous year (44.9%; see Table 12). The data also show that most
students (i.e., 71.1% of those taking the PSSA-M Math a second time and 56.5% of those taking a modified PSSA for the first time) did not change their proficiency status from 2010 to
2011. Only 11% of students taking the modified math assessment for the second year moved
from not-proficient to proficient status; 42% of those taking the modified math assessment for
the first time moved from not-proficient to proficient. The PSSA-M was the better assessment
option than the general assessment for these low performing students with IEPs.
Table 12. 2011 PSSA-M Math Achievement

Percent
Proficient

Percent
Basic

Percent
Below
Basic

Percent “Passed”
(Proficient+Advanced)

Percent “Failed”
(Basic+Below
Basic)

4

17.5%

36.2%

40.5%

5.8%

53.7%

46.3%

5

9.5%

35.7%

44.4%

10.4%

45.2%

54.8%

6

9.7%

33.2%

45.8%

11.4%

42.9%

57.2%

7

8.5%

32.5%

53.5%

5.5%

41.0%

59.0%

8

6.7%

31.7%

48.7%

13.0%

38.4%

61.7%

11

7.0%

25.4%

43.1%

24.4%

32.4%

67.5%

42.2%

57.8%

Grade

Percent
Advanced

Overall

Analysis of changes in individual student achievement across two years of the PSSA-M revealed
some interesting trends. Table 13 reports the assessment results for students with two years of
Math scores on the modified assessment. Here we see that achievement was pretty stable from
year to year, meaning students who were not proficient (i.e., scoring in the Basic or Below Basic
ranges) in 2010 remained not proficient in 2011 and students who were proficient (i.e., scoring
Proficient or Advanced) in 2010 remained proficient in 2011. Data displayed in the third column
shows that approximately 80% of students at each grade level failed the test two years in a row.
Moreover, the percentage of students maintaining proficiency from year to year ranged from
54% at 5th grade to 66% at 8th grade (Column 4). Analysis also showed that many students did
“worse” on the 2011 PSSA-M than on the 2010 PSSA-M (see the Proficient to Not Proficient
column). Specifically, almost half (46%) of the students who were Proficient on the 4th grade
math test were not proficient at the end of 5th grade. Similar patterns of depressed achievement
occurred from grades five to six, six to seven, and seven to eight (41%; 39%; 34% respectively).
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In contrast, improved achievement occurred for about 20% of fifth through eighth graders from
2010 to 2011 (see the Not Proficient to Proficient column).

Grade

Table 13. Matched Student Sample Analysis of Achievement Changes from 2010 PSSA-M Math
to 2011 PSSA-M Math

Overall

Not Proficient to
Proficient

Proficient to Not
Proficient

Remained Not
Proficient

Remained
Proficient

Percent (n)

Percent (n)

Percent (n)

Percent (n)

5

20.6% (110)

46.4% (293)

79.4% (423)

53.6% (339)

6

22.1% (164)

41.3% (240)

77.9% (579)

58.7% (341)

7

20.4% (173)

38.8% (264)

79.6% (675)

61.2% (417)

8

19.0% (212)

33.6% (199)

81.0% (901)

66.4% (393)

Positive Impact
11.5%

Negative Impact
17.4%

No Proficiency Status Change
71.1%

Table 14 details interesting patterns of student achievement across two years of the PSSA-M.
Analysis of student movement between proficiency categories revealed that most non-proficient
students moved from Below Basic status to Basic status on the next grade level’s test. For example, 38% of the Below Basic 4th grade students now taking the 5th grade test scored in the
Basic range. The same improvement was evident for 37% of the 2010 5th grade cohort, 68% of
the 6th grade cohort, and 47% of the 7th grade cohort. Students’ overall static performance as
they matriculated to the next grade level raises some important questions about student achievement and the value added of the AA-MAS. Although they still failed the state test, all of those
students edged closer to proficiency status in 2011.
Unfortunately, some of their non-proficient peers moved even further away from proficiency
status. For example, 22% of the students scoring Basic on the 2010 PSSA-M 4th grade Math
subtest were Below Basic on their 5th grade test. The same was true for 17% of the 2011 6th
graders; 7% of 7th graders, and 15% of 8th graders. Positive movement occurred most frequently
from the Basic achievement category to the Proficient achievement category. Between 20-22%
of Proficient students in 2011 had scored in the Basic range in 2010. Most of the 2010 proficient
group (students scoring Proficient or Advanced) who dropped achievement levels scored in the
Basic range in 2011 with as many as 51% of students moving from Proficient in 4th grade to
Basic in 5th grade; 39% moving from Proficient in 5th grade to Basic in 6th grade; 41% moving
from Proficient in 6th grade to Basic in 7th grade, and 34% moving from Proficient in 7th grade
to Basic at the end of 8th grade. Little movement was evident between the other performance
categories across the two years.
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Table 14. 2010 to 2011 PSSA-M Math Matched Student Sample Analysis of Movement Between
Proficiency Categories
2011 Performance Level

6

7

8

2010 Performance Level

2011 Grade Level

5

Percent
Below Basic

Percent
Basic

Percent
Proficient

Percent
Advanced

Below Basic

55.0%

38.3%

3.3%

3.3%

Basic

22.0%

55.6%

20.7%

1.7%

Proficient

2.9%

51.2%

37.3%

8.6%

Advanced

1.1%

26.0%

48.6%

24.3%

Percent
Below Basic

Percent
Basic

Percent
Proficient

Percent
Advanced

Below Basic

60.0%

36.5%

3.5%

>1.0%

Basic

16.9%

58.7%

22.5%

2.0%

Proficient

4.0%

39.2%

47.9%

8.9%

Advanced

3.8%

30.8%

45.4%

20.0%

Percent
Below Basic

Percent
Basic

Percent
Proficient

Percent
Advanced

Below Basic

29.9%

67.5%

1.7%

>1.0%

Basic

7.3%

69.5%

20.2%

3.0%

Proficient

1.4%

40.6%

47.6%

10.5%

Advanced

>1.0%

21.1%

49.5%

28.4%

Percent
Below Basic

Percent
Basic

Percent
Proficient

Percent
Advanced

Below Basic

51.6%

47.1%

1.3%

>1%

Basic

15.4%

62.6%

19.8%

2.1%

Proficient

2.1%

34.4%

52.2%

11.3%

Advanced

>1%

14.3%

55.8%

29.9%

Table 15 reports the assessment results for the students profiled in Table 11—those students in
Pennsylvania who took the general PSSA Math test in 2010 and the PSSA-M Math test in 2011.
Much like the year-one results, these data suggest that in many cases, students who previously
“failed” to make AYP on the general assessment met or surpassed proficiency standards on the
PSSA-M. The greatest “movement” from non-proficiency to proficiency occurred in 4th grade
(50%). Improved achievement occurred for approximately the same proportions of students
in grades 5 through 8 ranging from a 40% to 45.5% jump in proficiency from 2010 to 2011.
Overall, 44% of students who were not proficient on the regular test demonstrated proficiency
on the modified test. Unfortunately, a small number of students sacrificed proficiency when
moving from the PSSA to the PSSA-M. Across grades four through eight, 192 students (22%)
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of the students who scored Proficient or Advanced on the 2010 general assessment scored in
the Basic or Below Basic range on the 2011 modified test. Columns 3 & 4 of Table 15 display
the numbers of students who saw no achievement level change from the general PSSA to the
alternate PSSA-M. That is, students who failed the general assessment in 2010 and also failed
the modified assessment the next year or those students who passed the test taken each year.
The “Remained Not Proficient” statistics reported in Table 15 coupled with the “Remained Not
Proficient” statistics in Table 13 diminish the returns of the AA-MAS option to enhance the
achievement of the lowest persistently low performing students with disabilities.

Grade

Table 15. Matched Student Sample Analysis of Achievement Changes from 2010 PSSA Math to
2011 PSSA-M Math

Overall

Not Proficient to
Proficient

Proficient to Not
Proficient

Remained Not
Proficient

Remained
Proficient

Percent (n)

Percent (n)

Percent (n)

Percent (n)

4

49.7% (905)

12.4 (16)

50.2 (913)

87.6 (113)

5

45.5% (701)

26.8 (42)

54.3 (836)

73.2 (115)

6

44.3% (784)

30.9 (25)

55.6 (984)

69.1 (56)

7

41.0% (806)

20.9 (18)

58.5 (1150)

75.6 (58)

8

40.0% (802)

20.5 (15)

53.9 (1081)

79.5 (58)

Positive Impact
42.2%

Negative Impact
1.2%

No Proficiency Status Change
56.6%

Exploration of student achievement changes between and among performance categories again
tells an interesting story about the perceived impact of the PSSA-M for students with disabilities
in Pennsylvania. Very few, 11.5%, of the students who scored Below Basic on the PSSA Math
in 3rd grade remained Below Basic on the 4th grade PSSA-M Math test. In addition, 56% of
that group moved into the Basic range on the Modified test, while over 1/4 of their peers (26%)
performed well enough to reach Proficient—6% even scored in the advanced range. Similar
trends occurred at higher grade levels. Between 36.5% and 67.5% of 2010 PSSA Below Basic
achievers scored Basic on the PSSA-M the following year. The most significant performance
boost was experienced by students who had scored in the Basic range on their regular grade
level test in 2010 with as few as 46.6% (4th grade) and as many as 59% (8th grade) of these
students achieving Proficient on the 2011 Modified test. For the 22% of students who scored
Proficient or Advanced on the PSSA in 2010 but did poorly on the PSSA-M one year later, a
move from Proficient to Basic was the most common trend.
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2012 PSSA-M—Year Three (and Final Year) of State-wide AA-MAS Implementation
Participation in 2012
Despite the fact that GSEG funding ended on October 31, 2010, the GSEG research and practitioner community continued to monitor participation and performance of students with disabilities
on the state’s AA-MAS. During the 2011-12 school year, IEP teams again had the responsibility
to assign students with IEPs who had persistent academic problems to one of three versions of
the annual statewide accountability assessment: the regular assessment (PSSA); the modified
assessment (PSSA-M); or the alternate assessment (PASA). A preliminary study of the PSSA-M
target population indicated that after 3 years of decision-making IEP teams continued to make
some very idiosyncratic decisions.
Data were available for two subsamples of students: (a) students who had taken the modified
math test in 2011, but whose IEP team assigned the student to take the regular assessment in
2012; and (b) students who had taken the regular assessment in 2011 whose IEP team assigned
them to take the PSSA-M Math assessment in 2012. What follows is a brief description of these
groups.
Students newly assigned to the PSSA-M in 2012. Table 15 shows that 8,940 students were newly
assigned to the PSSA-M Math test in the 2011-12 school year, with the largest number of these
students entering the modified assessment in 4th grade. As in the previous year, IEP teams
seemed to understand the ASIST guidelines and primarily assigned students who had scored in
the Below Basic range the previous year on the regular assessment to the modified assessment.
However, as in previous years, the teams also assigned students who appeared not to need a
modified assessment to demonstrate math proficiency.

Grade

Table 16. 2011 PSSA Performance Levels of Students Assigned to the PSSA-M Math in 2012
Below Basic

Basic

Proficient

Advanced

Percent (n)

Percent (n)

Percent (n)

Percent (n)

4

53.7% (1315)

38.3% (938)

7.2% (177)

0.8% (19)

5

60.2% (1103)

26.9% (492)

10.7% (196)

2.2% (40)

6

56.9% (862)

35.0% (531)

6.8% (103)

0.1% (20)

7

70.3% (1139)

24.6% (398)

3.6% (59)

1.4% (23)

8

72.8% (1110)

23.2% (354)

3.7% (56)

61.9% (5529)

30.4% (2713)

6.6% (591)

Overall

0.3% (5)
1.2% (107)

Students assigned “back” to the regular assessment. About 28% of students with IEPs in grades
5 through 8 who had taken the PSSA-M in grades 4 through 7 in 2011 were assigned back to the
regular assessment in 2012 (see Table 17). A majority of those reassigned (58.1%) had scored in
the Proficient or Advanced ranges in the modified assessment in 2011, but 42% had not achieved
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proficiency on the modified assessment in 2010. Since the modified assessment was designed
to enable more students with disabilities to demonstrate proficiency, we were perplexed as to
why IEP teams would assign Proficient PSSA-M students back to the PSSA.

Grade

Table 17. 2011 PSSA-M Performance Levels of Students Assigned Back to the Regular
Assessment in 2012
Below Basic

Basic

Proficient

Advanced

Percent (n)

Percent (n)

Percent (n)

Percent (n)

4

-

-

-

-

5

3.0% (18)

30.3% (181)

40.1% (240)

26.6% (159)

6

5.0% (43)

34.6% (295)

42.9% (366)

17.5% (149)

7

6.4% (60)

38.2% (360)

37.2% (350)

18.3% (172)

8

2.2% (23)

44.2% (457)

37.0% (383)

16.6% (172)

4.2% (144)

37.7% (1293)

39.1% (1339)

19.0% (652)

Overall

Perhaps students who scored Advanced on the modified assessment the previous year were
considered to have been “misplaced” in the assessment options and reassigned to a harder test.
Perhaps too, in their annual review of student test participation criteria, IEP teams decided that
these students were not eligible for the PSSA-M in 2012 and therefore assigned them to the PSSA.
It is also difficult to understand why students who scored in the Basic range on the modified
assessment would be reassigned to the ‘harder’ assessment the next year. Additional analyses
of test assignment trends across years are needed to dismiss or confirm these speculations.
Performance in 2012
As in the two previous years, switching to the modified math assessment did not change the
earned performance level for a majority of students (see Table 17); 5,115 (57.2 % of students
who took the modified assessment for the first time in Spring 2012) remained in the same performance category as the year before on the general assessment. However, the switch to the
PSSA-M math did result in 3,643 students (40.7% of those students with IEPs taking the AAMAS for the first time) demonstrating proficiency in math.
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Grade

Table 18. Matched Student Sample Analysis of Achievement Changes from 2011 PSSA Math to
2012 PSSA-M Math

Overall

Not Proficient to
Proficient

Proficient to Not
Proficient

Remained Not
Proficient

Remained
Proficient

Percent (n)

Percent (n)

Percent (n)

Percent (n)

4

42.5% (1042)

1.9% (46)

49.4% (1211)

6.1% (150)

5

39.3% (719)

3.1% (52)

47.8% (976)

9.8% (179)

6

44.0% (667)

2.6% (40)

41.3% (626)

5.5% (83)

7

38.9% (629)

1.5% (25)

56.1% (908)

3.5% (57)

8

38.4% (586)

0.9% (14)

57.6% (878)

3.1% (47)

Positive Impact
40.7%

Negative Impact
2%

No Proficiency Status Change
57.2%

The final data presentation in Table 19 illustrates an important GSEG discovery that sends an
important message to the assessment community as we move away from AA-MAS implementation. First, the data suggest that students with disabilities who were competent in grade level
content were able to demonstrate that grade-level content knowledge no matter the assessment
(see the Remained Proficient Column). By the same token, the students with disabilities who
had not mastered grade level math content were unable to demonstrate proficiency on either test
(see the Remained Not Proficient Column). That is, for 55.1% of students reassigned back to the
regular assessment in 2012, there was no change in performance status. Second, many students
(44%) who had scored in the Proficient range based on the modified achievement standards
in 2011 failed the following year when held to general achievement standards of the PSSA.
Those 15,007 students scored Proficient on the more accessible test but could not demonstrate
proficiency once the modifications were removed. Clearly, while the improved accessibility of
the PSSA-M was not the only ingredient for success on the annual accountability assessment,
it was certainly an important ingredient for a substantial number of students with disabilities.
These data are important for states to consider as they move ahead with new assessment options
next year. What impact will dropping the AA-MAS have on the achievement of students with
disabilities in Pennsylvania as PSSA-M participants return to the general assessment in 2013?
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Grade

Table 19. Matched Student Sample Analysis of Achievement Changes from 2011 PSSA-M Math
to 2012 PSSA Math

Overall

Not Proficient to
Proficient

Proficient to Not
Proficient

Remained Not
Proficient

Remained
Proficient

Percent (n)

Percent (n)

Percent (n)

Percent (n)

4

-

-

-

-

5

0.5% (3)

56.8% (340)

32.8% (196)

9.9% (59)

6

0.9% (8)

49.1% (419)

38.7% (330)

11.3% (96)

7

1.7% (16)

37.4% (353)

42.9% (404)

17.9%(169)

8

0.9% (9)

38.2% (395)

45.5% (471)

15.5% (160)

Positive Impact
0.8%

Negative Impact
44.1%

No Proficiency Status Change
55.1%

Discussion: Lessons Learned
The apparent vagueness of the federal guidance led many states to pull together a group of advisors to assist in determining whether their state would develop and implement the AA-MAS.
And, if so, to answer these questions: Who would it target? What would it look like? What
would it measure? In 2007, the Pennsylvania’s Bureau of Special Education was awarded a
General Supervision Enhancement Grant (GSEG) by the U.S. Department of Education’s Office of Special Education Programs to engage in research and inquiry about issues related to
the development and implementation of the AA-MAS in the state. The primary goals of the
grant were to: (a) identify the target population for the test, (b) to investigate those students’
opportunity to learn grade level content so as to inform and improve the state’s framework for
standards-aligned instruction and assessment, and (c) determine the impact of the AA-MAS on
the distribution of student performance across the four achievement categories (Below Basic,
Basic, Proficient, and Advanced). The GSEG team, which included the chapter authors, was
one group charged with providing guidance to state leaders as they moved forward with the
development and implementation of the AA-MAS in Pennsylvania. The team conducted various
activities to gather information related to the three objectives, and continued to work on these
issues long after the GSEG funding ended.
In the previous pages, we summarized the process of defining the target population for a Pennsylvania AA-MAS and the development of guidelines for IEP teams to facilitate test assignment
decisions for the state’s three annual accountability assessment options: the PSSA, the PSSAM, or the PASA. We also summarized the characteristics and achievement of students assigned
to the AA-MAS in the first three years of implementation of the modified math assessment.
Based on the GSEG activities and the data reported, we feel confident in making the following
generalizations about lessons learned.
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1. The target population should be fully understood and clearly defined prior to test development. For reasons of expedience, Pennsylvania sanctioned two different groups to work
on aspects of the AA-MAS initiative. The Bureau of Assessment and Accountability contracted
test developers to create the modified assessment itself. The Bureau of Special Education tasked
the GSEG with defining the target population for the AA-MAS and developing the IEP team
decision-making guidelines for identifying those target students. The result of these separate
activities was an assessment that many teachers felt was too challenging for the very lowperforming students they were directed to assign to the test. The GSEG team believes that it
makes more sense to create assessments after the target population has been selected. If tests
are developed without a clear understanding of who will be taking them, a mismatch is likely
and results are less educationally useful for teachers.
2. IEP team decisions about students with a disabilities’ participation in accountability
assessments are not made in isolation. Individual student test assignment decisions are part
of the total plan that defines an appropriate education for the student. As such, decisions should
be made at the annual IEP meeting, with all the important members present, and in conjunction
with the development of IEP goals. If the student is making adequate progress in the general
education curriculum, the recommendation regarding participation is indisputable—the default
decision is the general assessment, with or without accommodations. The discussion at the IEP
team meeting should focus on the nature of the accommodations routinely used to enhance this
student’s typical educational experience. These accommodations should be recommended to
make the assessment more accessible and to have the assessment results better reflect what the
student knows and is able to do.
The second decision is also fairly straightforward. If the student has a significant cognitive disability, has IEP objectives and is receiving instruction based on extended or alternate academic
content standards, and requires significant scaffolding to participate meaningfully in the general
education curriculum, the team should recommend that the student participate in annual statewide accountability assessments through the alternate assessment based on alternate academic
achievement standards (AA-AAS).
Of course, if the student is not making adequate progress in the general education curriculum,
but is not eligible to be assigned the AA-AAS, the IEP team may consider a different assessment
option by reviewing and following guidelines provided by their State Department of Education.
This may mean using flow charts, decision trees, or checklists designed uniquely for their state.
However, the decision of whether a student should take the AA-MAS is not nearly as clear-cut
as assignment to either the general test or to the AA-AAS. Within the parameters of the state
guidelines, IEP teams would be wise to consider the following:
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•

Make certain all members of the IEP team are clear about what the participation decision
for the individual student is supposed to accomplish.

•

Don’t prejudge the outcome of the decision based on the student’s diagnostic label or the
setting in which special education services are provided.

•

Don’t let the team decision be unduly influenced by the quality and alignment with grade
level standards of previous years’ IEPs or the limited educational accomplishment of the
student that resulted from those previous educational experiences.

•

Craft the IEP so that the student has the opportunity to learn what will be tested (i.e. this
section of the IEP has ramifications for other sections of IEP).

•

Remember that an IEP team cannot “stop the clock,” that is, suspend participation in the
annual accountability assessments until the student has appropriately written IEP goals and
access to appropriate instruction and accommodations.

•

Don’t be intimidated by the “cap” on how many students’ scores from alternate assessments
can be counted as proficient.

•

IEP team members must understand that there will be intended and unintended consequences
to the assessment participation decision.

IEP teams in annual IEP meetings are not making grand assessments of the efficacy of the standards based accountability system. They are making recommendations and decisions to ensure
an appropriate education for a particular student in a particular district, in a particular state. Each
member of the team—the LEA representative, the educators, and the student’s parents—should
be fully informed about the nature of the decisions that need to be made and the implications of
those decisions in shaping the student’s educational experiences. There are federal, state, and
perhaps even district guidelines that should influence the decision, but in the end, the decision
needs to be a very personalized one, reflecting only the team consensus of what is appropriate
for this particular student at this particular time in his/her educational career, until the next year
when the decision is made again.
IEP teams make decisions for individual students using the guidelines set forth. Although some
decisions may appear to be misguided (i.e., a student is assigned to an assessment for which he
does not qualify), IEP teams try to have the best interests of children in mind. Careful monitoring of the outcomes of assessment decisions is essential to ensuring that the intended positive
consequences are occurring and unintended negative consequences are not.
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3. Given the litigious nature of special education, if there are opportunities to make life
easier for students with disabilities and their families, states likely will pick up the gavel.
Therefore it is not surprising that 14 states, including Pennsylvania, developed an AA-MAS
when the option was put forward. We sincerely hope that the lessons learned about suitable
accommodations for students with disabilities will not be forgotten. Many of the accommodations did, indeed, make the AA-MAS more accessible to students, and provided opportunities
for students to more accurately demonstrate what they know and can do. It would be a waste
in development monies for the AA-MAS to simply disappear. Many of the accommodations
in format and wording should be phased into the regular assessment in the spirit of universal
design for assessment. Furthermore, one fundamental advantage of designing tests with students
with disabilities in mind from the beginning is that tests will not have to be retrofitted for those
students after the fact.
4. Practitioners (teachers and school administrators) are still unclear, after several years,
about the arithmetic involved in the 1% and 2% options for calculating AYP. Confusion
about the “2% cap” abounds! Even repeated statewide in-service preparation did not make administrators confident in what to tell teachers, stakeholders, or advise IEP team members. Even
with fairly intensive efforts, some schools did not follow AA-MAS test assignment guidelines
as the state had intended. Some schools did not involve IEP teams in the decision-making as the
USDE had intended. Increased and improved training and an emphasis on adhering to guidelines
might have been helpful. Substantial training is necessary.
5. Non-aggregated results would paint a clearer picture of the achievement of students with
disabilities. One of the greatest concerns of the Pennsylvania GSEG with the onset of the AAMAS was the resulting increased complexity of interpreting student performance data. Using
the same performance descriptors (i.e., Advanced, Proficient, Basic, and Below Basic) across
assessments, despite significant differences in achievement standards and cognitive complexity,
misrepresents student achievement and hinders schools’ ability to clearly and honestly discuss
student competency of grade-level material. Following the guidance of Phillips (2011), we believe that a better approach may be to report results on multiple assessment options separately.
Perhaps unique performance level descriptors would help reduce stakeholder confusion as to
what “proficiency” of grade level content really means on the general assessment vs. alternate
assessment options. Acknowledging that there are different expectations for some (but not all)
students with disabilities and giving credit to students and teachers when these expectations are
met appears to be a more rational, honest approach to accountability. Moreover, non-aggregated
result reporting would better reflect “who” participated in each assessment option and “how”
they did considering that students in Pennsylvania can participate in the state assessment in a
variety of ways including taking one or more subtests of the general assessment and modified
assessment with or without accommodations. For example, one student with disabilities might
take the PSSA-M Math without accommodations, the PSSA Reading with accommodations and
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the PSSA-M Science with accommodations, but his same grade peer with disabilities takes all
PSSA subtests without accommodations and yet another peer takes all PSSA-M subtests with
accommodations.
6. Moving forward requires states to look back. As the federal government moves toward
the next generation of assessments, the Pennsylvania Department of Education will further
examine the performance analyses and trends of students on the PSSA-M as presented herein
to determine how these data can be used to improve future test design and administration of
the general assessment for all students including those with disabilities. The PSSA-M was last
offered in Pennsylvania in the Spring of 2012. Pennsylvania was keenly aware that although
NCLB has not been reauthorized, language related to the AA-MAS or the 2% has not been
included in draft revisions of the law. Additionally, many states have joined Race to the Top
Assessment Consortia, where “next generation assessments” are being universally designed
and made accessible for all students. Pennsylvania recognized that the landscape of state-wide
assessment and accountability had changed, and therefore, the state had to change. The state
will move forward, like other states with an AA-MAS, by reflecting on what the test results
mean for future assessment design and related educational reform initiatives such as measuring
student growth on summative assessments and adopting student-achievement-based teacher
evaluation systems. As this paper reports, although student achievement did not change enough
in one year to impact proficiency status, growth indeed occurred for many students—a finding
that should heavily influence future test development for low achieving students with disabilities. Therefore, in depth analysis of the movement of students taking the PSSA-M across (and
within) performance categories will continue.
The PDE’s, Bureau of Special Education is working diligently to improve educational performance of students with disabilities on its general assessment. Despite the myriad of research
on the AA-MAS target population and our lessons learned about test design that will be applied
to the next generation of assessments, a lingering question remains. If collective state AA-MAS
results show that a modified assessment and modified academic achievement standards did not
impact AYP, how will placing students with disabilities into the general assessment with only
test enhancements make a difference in their achievement? Pennsylvania is hopeful that many
of the on-going, federal educational initiatives will answer that question and converge into a
coherent accountability system attuned to the needs of students with IEPs.
In closing, it should go without saying that the achievement of students with disabilities is a
critical part of state accountability systems. AA-MAS policy brought the achievement of “the
kids in the gap” to the forefront of education reform—a good thing! Response to this assessment option was not without its challenges or concerns. However, the work was not without
merit and has taught us much about what the field should do (and not do) to enhance assessment
experiences of students with disabilities. Given what we learned about the depressed achieve412
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ment of high performing students on the PSSA-M who moved back into the general PSSA, it
is important for test developers to recognize the value of improved item accessibility to capture
students’ skill competence. Much work on improving accessibility and applying principles of
Universal Design for Learning (UDL) to general assessments evolved from research related to
the AA-MAS (Hall et al., 2011; Kettler et al., 2011). Abandoning the AA-MAS does not mean
abandoning that knowledge—applying what we’ve learned about item enhancements on “modified” assessments is essential when designing the next generation of general assessments. As
we move forward, we urge policy makers to consider our lessons learned and give states time
to learn more. As with the implementation of many new policies, time is of the essence. States’
research and development around the AA-MAS skyrocketed ahead almost as quickly as they
now retreat from those efforts and pilot universal assessments on the Common Core Standards.
Nonetheless, taking time to collect empirical data and conduct rigorous evaluations of outcomes
for students with and without disabilities in initial phases of test design and implementation is
important. Moreover, it is important to conduct thorough analyses of changes in student achievement across and within each performance category over time to inform growth analyses and
better capture discrete, yet significant, changes in achievement trajectories of students with disabilities. Perhaps the assessments could be implemented for multiple years prior to having them
count under the accountability system to give school systems, parents, and practitioners time to
fully understand changes to the assessment and accountability system and their impact on the
educational lives of children with IEPs. It would also give federal and state education agencies
time to consider the impact of the intended and unintended consequences of these changes to
the school achievement and post-school outcomes for children with IEPs in our charge.
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Five years of research and development spurred by the opportunity that states had to develop
alternate assessments based on modified achievement standards (AA-MAS) have dramatically
increased the knowledge base about students who are struggling in school. Projects funded
through General Supervision Enhancement Grants (GSEGs) and Enhanced Assessment Grants
(EAGs) and reflected in this White Paper addressed several topics, including:
•

Who the students are who might need an AA-MAS.

•

Barriers to the performance of students who might need an AA-MAS.

•

Approaches to changing items and tests to remove the barriers to the performance of students
who might need an AA-MAS.

•

Effectiveness of various approaches to changing items and tests.

•

Implications of research and development efforts for an inclusive comprehensive large-scale
assessment.

This concluding chapter pulls together some of the primary lessons learned from the AA-MAS
research and development activities. Although it appears that the opportunity for using an AAMAS for federal accountability purposes is disappearing, it was an experiment that provides
valuable lessons about the assessment of struggling learners with disabilities. The research and
development activities that occurred because of this assessment have the potential to teach us
much about how to better instruct and assess these students.

Lessons Learned
The Students and Their Barriers to Learning
There is still not consensus on who the students are who are candidates to participate in an
AA-MAS and how to precisely identify them, but there is consensus that there is a group of
struggling learners who have difficulty accessing both instruction and assessments. The federal
regulations indicated that students who participated in an AA-MAS must have an IEP. They also
must have access to grade-level content, but must not be expected to reach proficiency on the
regular test within the time period covered by their IEP. Most of the GSEG and EAG projects
looked at the characteristics of students who might be candidates for an AA-MAS. Different
approaches were taken. Some looked at the demographic characteristics of the low performing
students; others focused on the opportunity to learn, performance over time, or the learning and
cognitive characteristics of the students. Table 1 contains a summary of what the projects found
regarding the characteristics of the students and their barriers to learning.
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Demographic Characteristics. Several projects used similar methodologies to mine data to
learn more about the demographic characteristics of the students (Lazarus & Thurlow; Perie,
Fincher, Payne, and Swaffield). Perie et al. described how Georgia and South Carolina examined
the characteristics of students with disabilities who performed at the lowest level of achievement
for at least two years. Since the tests and proficiency levels were different across the two states,
the specific parameters differed somewhat, but both states found that identified students were
more likely to be male, from a racial or ethnic minority, have low socio-economic status, and
be an English Language Learner than the overall population in the states.
Lazarus and Thurlow described how the Multi-state GSEG project addressed issues related to the
use of different assessments and proficiency levels across four states (Alabama, Hawaii, South
Dakota, Wisconsin) when looking at the characteristics of students who may be candidates for
an AA-MAS. This project defined persistently low performing students as students who scored
at the 10th percentile or below on the statewide assessment for three years; and, similar to Perie
et al., found that persistently low performing students were more likely to be from a racial or
ethnic minority, to have low socio-economic status, and to be English Language Learners than
the overall population in the states.
As shown in Table 1, four projects (Nagle & Cameto; Parker, Gorin, & Bechard; Perie et al.;
Zigmond, Kloo, Lemons, & Lupp) looked at the disability categories of students who qualified
for an AA-MAS. All found that the majority of students had specific learning disabilities. They
also found that a significant number of students were in other disability categories. For example,
Nagle and Cameto found that in one state, the majority of the 711 students participating in an
AA-MAS study had specific learning disabilities (51%). Other categories represented among
assessment participants included: other health impairments (17%), speech and language impairments (12%), and intellectual disabilities (9%). All four studies found that at least 5% of the
students—and in some cases many more—had intellectual disabilities. According to Perie et
al., in one state 12-21% of the target population had mild mental disabilities.
Although the federal regulations indicated that only students with IEPs qualified to participate
in the AA-MAS, several projects sought to learn whether the population of persistently low
performing students included students both with and without IEPs. These projects (Dean &
Roberts, Lazarus & Thurlow, Perie et al.) all found that it included students from both groups.
Dean and Roberts then dug deeper to learn more about the low performing students without IEPs:
17% of general education students that were not identified as having disabilities
actually had significant deficits in sustained attention and 11% of the general
education students had significant deficits in executive functioning. . . It is very
likely that these students who have cognitive deficits but are not formally identified as SWD would benefit from test accommodations to the same extent as
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students who have actually been determined to be eligible under IDEA or 504.
This finding has very important implications as states examine their accommodations policies (Chapter 9).
Opportunity to Learn. Several projects found that some students who might be candidates for
an AA-MAS may not have had an opportunity to learn the content (see, for example, Parker,
Gorin, & Bechard; Lazarus & Thurlow; Elliott, Rodriquez, et al., etc.). Elliott, Kettler, Zigmond,
and Kurz, found that “more must be done instructionally to advance the learning of knowledge
and skills we value for all students” (Chapter 3). And, Elliott, Rodriguez, et al. concluded that
“more effort is needed to support teachers in ensuring students have meaningful opportunities
to learn the grade-level intended and assessed curricula.” (Chapter 5)
Learning Characteristics. The way that students learn and their cognitive characteristics can
affect how they access an assessment. It is important to get a deeper understanding of the learning characteristics of students who might be candidates for an AA-MAS. Cohen, Danielson,
Stoica, Wothke, and Zhang found that many of the students had challenges in the areas of focused attention, sustained attention, executive function (planning), and working memory. Elliott,
Rodriguez, et al., discovered that students who performed poorly on statewide tests often faced
barriers related to working memory issues which was manifested by poor reading fluency and
“limited opportunity to learn the tested content due to a relatively slow pace of instruction and
learning” (Chapter 6).
Bechard conducted several activities (literature review, a review of states eligibility guidelines
and other grants’ descriptions of the students, an analysis of standards-based IEPs for the target
population, cognitive interviews, and expert teachers’ recommendations) to learn more about
the characteristics of the students. Bechard identified the following cognitive challenges for
students who might be eligible for an AA-MAS: abstract, inferential, or symbolic thinking;
self-monitoring and self-evaluation, transferring what is learned from one situation to another,
maintaining attention, grade level vocabulary, especially word with multiple meanings and technical terms, receptive or expressive language skills, and short-term or working memory capacities.
As shown in Table 1, six of the projects found that students who might be candidates for an AAMAS had difficulty interacting with print, or specific challenges related to some components of
reading. For example, Nagle and Cameto found that more than half of the teachers who participated in a survey indicated that one or more of their students who participated in the AA-MAS
had “poor sight word recognition skills; lost the spot where they were reading; had difficulty
predicting what may happen next in a story, and demonstrated a limited vocabulary compared
with same-age peers.” And, that more than 80% of the teachers indicated that the students “had
difficulty identifying the main idea of grade-level texts, had limited awareness of narrative or
.
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Table 1. Student Demographic Characteristics, Opportunity to Learn, and Learning Characteristics/Barriers to Learning
Characteristics and Barriers

A

B

C

D

E

F

G

H

I

J

K

X

Demographic
Male

X

X

Ethnic/racial minority

X

X

X

Low socio-economic status

X

X

X

ELL

X

X

Persistently low performing students
included students both with and
without IEPs (though only ones with IEPs
would be candidates for an AA-MAS)

X

X

X

Disability Category
Specific learning disability (>5%)

X

Other health impairments (>5%)

X

X

X

X

X

X

Speech and language impairments (>5%)
Intellectual disabilities/Mental
retardation (>5%)

X
X

X

X

Autism (>5%)

X

Emotional/behavioral disability (>5%)

X

Other disability categories

X

Opportunity to Learn Issues

X

X

X
X

X

X

X

X

X

X

X

Learning Characteristics/Barriers
Difficulty interacting with print

X

X

Difficulty solving problems that require
multi-step solutions

X

Easily distracted

X

High vocabulary load

X

X

Lack of availability of needed
accommodations

X

Limited meta cognition

X

Need clarification of instructions

X

Poor organizational skills

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Slower work pace

Working memory capacity

X

X

Self-monitoring skills
Text structure (passage length and
formatting)

X

X
X

X
X

X
X

X

X

X

X

X

X

Note: Studies and implementation activities are indicated by letters, as follows: A: Parker, Gorin, and Bechard; B: Perie, Fincher, Payne,
and Swaffield; C: Elliott, Kettler, Zigmond, & Kurz; D: Lazarus and Thurlow; E: Elliott, Rodriguez, Roach, Beddow, Kettler, and Kurz; F:
Cohen, Danielson, Stoica, Wothke, and Zhang; G: Bechard; H: Dean and Roberts; I: Loving-Ryder and Siler; J: Zigmond, Kloo, Lemons
and Lupp; and K: Nagle and Cameto
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expository text structures, read slowly all or most of the time, had difficulty drawing inferences
from grade-level text, and had difficulty answering comprehension questions on long passages”
(Chapter 11).
Parker, Gorin, and Bechard triangulated the data from their studies to learn more about the students who might potentially be candidates for an AA-MAS, and what might present barriers to
their learning. Parker, et al. found that linguistic features of the passage, the questions, and the
response options could create barriers. For example, difficult vocabulary created challenges for
students and made it more difficult for them to access the item. The stem structure of the questions affected whether students understood the item. And, words such as “except” in the stem
could be confusing. Open ended questions with no question marks at the end of the question
were also often confusing for this population.
Several projects tried to create working criteria of who the students were to use as they moved
forward with the development of an assessment. Dean and Roberts noted that a major challenge
during the first cycle of AA-MAS development for one state was identifying the appropriate
student population, and that “lack of clarity about the student population contributed to challenges with new item development” (Chapter 9). Zigmond et al. recognized the need to carefully
define the target population before an assessment was developed. They surveyed teachers and
held stakeholder focus groups to learn who educators believed the target population should be,
and discovered that “the decision of whether a student should take the AA-MAS is not nearly
as clear-cut as assignment to either the general test or the AA-AAS” (Chapter 12). They identified a number of considerations for IEP teams when they make participation decisions. Many
of these considerations are relevant not only to AA-MAS participation decisions—but also to
participation decision-making in general. The considerations included:
•

Don’t prejudge the outcome of the decision based on the student’s diagnostic label or the
setting in which special education is provided.

•

Don’t let the team decision be unduly influenced by the quality and alignment with grade
level standards of previous years’ IEPs or the limited educational accomplishment of the
student that resulted from those previous educational experiences.

•

Craft the IEP so that the student has the opportunity to learn what will be tested.

•

IEP team members must understand that there will be intended and unintended consequences
to the assessment participation decisions. (Zigmond et. al., Chapter 12)

422

NCEO

Strategies for Changing Tests and Items and Their Effects
A variety of strategies were used to change the nature of the test or the test items, with the
goal being to create an assessment aligned to grade-level content standards, but with modified
achievement standards. Approaches explored in the chapters included here focused on changing the items in various ways or changing the test itself, adjusting format characteristics or
content, and thinking through the cognitive load of items and how that load might be reduced.
Some of the work was conducted as studies designed to compare the effects of incorporating
the changes to not incorporating the changes. In other cases, the work was conducted as part of
the development and implementation of an assessment in a state. Table 2 is a summary of the
types of changes that were made, with those efforts that were part of a study separated from
those that were part of an effort to implement an assessment. As is evident in the table, there is
considerable overlap in the changes that were examined in a formal study and those that were
part of a test implementation. Also evident is that every effort examined packages of changes
rather than only a single change.
Studies of Changes to Items and Tests. Five studies designed to examine the effects of changes
to items or tests were included among the chapters in this report. These studies addressed many
of the same types of changes that were included in the implementation activities of states.
Bechard used a technology-focus to look for patterns in items and incorrect responses, and then
developed a scaffold for each item. Among the scaffolds for reading were: vocabulary supports,
recall supports, inference supports, and complex questions supports. For mathematics, the scaffolds were: visual supports, definition supports, and highlight/strip context supports. Bechard
concluded that the test with scaffolding did not benefit the target population in grades 7 and 8
more than similarly performing general education students, but scaffolding improved performance for all. Bechard went on to make four specific recommendations:
•

Continue to define and understand the “eligible” population.

•

Use the information gained in the GSEG research to enhance development of the new assessments.

•

Consider how scaffolding can be employed in an adaptive test.

•

Continue to engage in research on computer-based assessment. (Chapter 8)
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Table 2. Changes Implemented in AA-MAS Studies and Implementation Activities
Studies
Change

A

B

C

Implementation
D

Add visual
Bolding
Change distractors

X

Chunkingb

X

X

Close/expand stem

X

c

Cued items

F

X

X

G

H

X
X

a

E

X

X

X

X

X

X

X

X

X

X

X

X

I

J

X

X

X

X

X
X

X

Enhanced directions

X

Graphic organizer

X

X

X

Hint boxes

X

Increase size of visuals, text

X

Increase white space

X

Modified graphics

X

Relevant pictures

X

X

X

X

X

X

X

Remove extraneous information

X

X

X

Reorder items
Scaffoldingd

X
X

X

X

X

Simplified format

X

Simplified language/stimulie

X

Simplified visuals
Thought questions

X

X

X

X

X

X
X

X

X

X

X

X

X

X

Underlining

Note: Studies and implementation activities are indicated by letters, as follows: A: Bechard; B: Cohen, Danielson, Stoica,
Wothke, and Zhang; C: Elliott, Rodriguez, Roach, Beddow, Kettler, and Kurz; D: Parker, Gorin, and Bechard; E: Perie, Fincher,
Payne, and Swaffield; F: Bowman; G: Dean and Roberts; H: Loving-Ryder and Siler; I: Nagle and Cameto; and J: Zigmond,
Kloo, Lemons, and Lupp

a

Includes eliminating distractor, editing attractive distractor, and changing order of options.

b

Includes questions embedded within passage.

c

Includes simplifying or shortening stem.

d

Includes supports for vocabulary, definition, context, recall, inference, visuals, and complex questions.

e

Includes simplifying vocabulary.
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Cohen et al. focused on the cognitive characteristics of the students, and used the information
that they obtained to alter items and then look at the effects of the alterations for grade 7 and 8
students with the identified cognitive characteristics. As previously noted, they found working
memory capacity, ability to sustain attention, and executive functioning were areas in which
students who might be eligible for an AA-MAS were challenged. They found that teachers
were not able to identify students with these characteristics. Changes made to the test to address these characteristics over two years were, for reading: bold/underlining, boxed questions
within passages, simplified language, thought questions to focus attention, primed items (to
assist memory), cued items, graphic organizers, and passage primed (thought questions before
reading passage). Changes for mathematics were: bold/underlining, modified graphics, relevant
pictures, scaffolding (complex items decomposed into simpler parts), simplified language,
primed items, and cued items (additional questions break up complex questions into simpler
steps). Cohen et al. found that it was a difficult undertaking to develop items that addressed the
cognitive traits that they had identified, and concluded:
When we view the modifications as a whole, it is apparent that most of the
modifications had little positive effect for the Target group. However, our data
showed (1) that Bolding, Boxing, and Relevant Pictures improved all students’
performance, and (2) that Graphic Organizers and Modified Graphics selectively
improved performance of the Target group. (Chapter 6)
Elliott, Rodriguez et al. also focused on cognitive load, and made a number of changes to address cognitive load theory. These investigators started by using an Accessibility Rating Matrix
(ARM) to evaluate items and provide suggestions for improvements in items. They then engaged
in a set of pilot studies and a field test, focusing in on grades 7 and 10 reading and mathematics,
to investigate the psychometric characteristics of items and tests in their original and changed
versions. Although items varied in the specific changes that were made, across items in their
field test version the following changes were included: distractor elimination, increased white
space, simplified stem, increase in size of visual, simplification of the stimulus. Although they
were not able to identify significant effects of individual changes, they did find a differential
boost for their packages of changes. The authors stated:
We recognize that improving item and test accessibility is a process of reducing
(focusing) the content of an item….This typically results in fewer words, less
complexity, less cognitive load, less options, and subsequently less constructirrelevant features. (Chapter 5)
Parker, Gorin, and Bechard explored the cognitive load of items, and ways to reduce that load
in an attempt to produce reading items that were less difficult for high school students with disabilities. These investigators used exploratory approaches to identify aspects of the assessment
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that increased the cognitive load, and then used confirmatory approaches to test the effects of
introducing changes that were designed to “lessen the cognitive load, break down cognitive
barriers, and reduce the item difficulty for students, while maintaining the grade level content
of the assessment.” They concluded:
It was difficult to develop modifications within the constraints of a grade-level
paper and pencil assessment that would sufficiently address the barriers and increase access to the assessment for students with disabilities. Some item and test
features that were found to improve test accessibility could be incorporated in
all tests as principles of universal design, while some manipulations that reduced
item difficulty for the target population would not be appropriate for students
without disabilities. (Chapter 1)
Perie et al. described studies conducted in two states, focusing on ELA/reading and mathematics in grades 4/5 and 7/8. Based on educator input, they made numerous changes to items.
They summarized the nature of the changes as: simplification of vocabulary or shortening of
item stems, bolding of keywords or phrases, increased spacing, changing of distractors (which
included eliminating one distractor), removal of extraneous information, and simplification or
adding of a visual. Although some positive effects were found, the investigators also found that
students’ own lack of content knowledge or poor reading skills were beyond what could be affected by changes to the test. Still, the authors noted:
While many would have argued that they applied universal design principles to
their general assessments, the work on item modifications taught us that more
could be done. Language can be simplified, key words can be highlighted, and
graphic organizers can be used judiciously to focus students on the target construct...
New assessment development should draw heavily on the lessons learned since the
AA-MAS was introduced in 2007, but as new opportunities arise, more research
is needed as well. One lesson learned from this experience is that just because
we can change items, add scaffolds, or reduce item options does not mean that
we should. (Chapter 2)
Implementation Activities. Four examples of implementation activities are included in the
chapters included here. These implementation activities included many of the same types of
changes that were included in studies of the effects of the changes.
Bowman’s paper described the development and validation efforts for the Modified Maryland
High School Assessment (Mod-HSA). Changes for the end of course assessments in English
2, Algebra/Data Analysis, and Biology focused on extracting extraneous text and complicated
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graphic elements, in addition to increased white space and presenting information in bulleted
formats. Similar to some of the studies of changes, Bowman indicated that, “Students who were
unfamiliar with the content being assessed continued to be unfamiliar with the content, even if
they understood the question being asked by the item itself.” (Chapter 7)
Dean and Roberts described an approach for the implementation of ELA and mathematics AAMAS in grades 3-8 and high school. Included in the MEAP-Access were the following changes:
simplifying language in items; eliminating distractors, modifying charts, graphs, or artwork;
and enhanced directions. Dean and Roberts noted:
When considering online assessments, the temptation to take advantage of
technology-enhanced items is great. However, they do not automatically guarantee greater access, and should only be used when the construct in question is
clearly best assessed by something other than a traditional item type. (Chapter 9)
Loving-Ryder and Siler implemented a technology-based mathematics test in which both items
and the test itself were adjusted for students in grades 3-8 and Algebra I. The VMAST contained
20% fewer items than the regular test but remained consistent with the test blueprint for the
regular test. It also included specific supports such as simplified wording, simplified formats
(with tables and bulleted lists), and hint boxes. The authors noted:
The use of simple supports such as highlighted or underlined texts can help to
focus attention on critical information while the use of more complex supports
such as advanced organizers, online manipulative and prompts may support
students’ comprehension of the assessment item. (Chapter 10)
Nagle and Cameto reported on cognitive labs focused on items in the Oklahoma Modified Alternate Assessment Program (OMAAP) reading assessment. They noted that even though the
assessment included numerous changes designed to make it less difficult for these students (e.g.,
limited use of terminology and language from other content areas, segmented passages, reduced
amount of reading through elimination of words and phrases, simplified words or phrases in
item prompts, minimized use of pronouns and prepositional phrases), the barriers that students
encountered seemed to be related less to the assessment itself. They concluded that “reading
level, test-taking strategies, and possible lack-of-instruction appear to be the actual ‘barriers’
to reading.” (Chapter 11)
Zigmond et al. reported on the development of an AA-MAS for reading and math in grades 4-8
and 11, and for science in grades 8 and 11. Numerous changes were included in the PSSA-M:
simplifying language, graphics, and numbers, removing extraneous information, adding white
space, increasing font size, reordering items, scaffolding, increasing use of underlining and
bolding of key information, and inserting graphics or figures. The authors of the chapter lookNCEO
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ing at the characteristics of students who participated in the PSSA-M and their outcomes, and
concluded that the majority of students who participated in the assessment had results that were
no different from their results on the regular assessment. In commenting on the state’s decision
to not continue the AA-MAS option, the authors noted:
The work was not without merit and has taught us much about what the field
should do (and not do) to enhance assessment experiences of students with disabilities….it is important for test developers to recognize the value of improved
item accessibility to capture students’ skill competence. (Chapter 12)
As is evident in these studies and implementation efforts, most investigations examined several alterations to items and tests in an attempt to address identified or perceived barriers to
performance in the group of students who might be eligible for an AA-MAS. This decision to
implement packages of changes may have made it more difficult to find changes that made a
difference. Either the packages were not strong enough, or specific changes within the packages
counteracted each other.
Some of the studies also incorporated a technology platform to present the changes. These
studies seemed to have more positive results than some of the paper and pencil tests. Whether
the more positive changes are related to the greater array of changes that could be made via
technology, or just the fact that the test was technology based is not clear from these studies.

Suggestions for Further Research
Research and development activities nearly always generate ideas for additional research that
is needed. The projects represented in this report are no different. In fact, many specific ideas
for research were generated by the authors of the chapters, ideas that covered several topics.
For example, several chapters indicate that there is a need for further testing of the changes to
items and tests and their effects. Elliott, Rodriguez et al. comment on the fact that the design of
their study (like most studies) did not allow for the isolation of the effects of a single change.
Rather, combinations of changes were studied, and it is unknown whether some were successful and others were not, even though the cumulative effect may have had an impact on the
performance of students with disabilities. Perie et al. recognize the need to ultimately identify
the combination of item revisions and enhancements that actually produced the effect of better
performance. Parker et al. add the need to understand how specific changes improved access
for specific types of disabilities.
The papers included in this report also address the need for additional research on the students
themselves. Bechard notes the importance of continuing to investigate whether eligible students
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are unique and if so, how they are unique, and whether they do require different approaches to
assessment. Elliott, Rodriguez et al. call for the collection of more information on the eligible
population and their experiences during testing in both original and changed forms of an assessment. Ultimately, they hope that research addresses whether changes to the test make the
test experience more similar to what the test experience is for students without disabilities who
take the original test.
Some of the chapters make broad suggestions for research. For example, some chapters indicate
the need for research on growth and growth expectations (e.g., Parker et al., Zigmond et al.).
Bechard and Loving-Ryder and Siler suggest that it will be important to investigate the effects
of specific accommodations, supports, simplifications, and scaffolding in an online environment,
especially one that has videos and animation. Zigmond et al. indicate the importance of collecting rigorous evaluation of outcomes for students with and without disabilities in the initial
phases of test design and development. Dean and Roberts note the need to investigate the types
of professional development needed for high education training programs and for policymakers.
Some of the chapters make quite specific suggestions for research. For example, Parker et al.
recognize the need for further testing via carefully designed studies of the specific effects attributable to the way the item question is stated. Lazarus and Thurlow identify the need for research
on the effects of involving students in setting their own instructional goals on their performance,
as well as the effects of training administrators in addition to teachers using a standards-based
IEP training system such as IEPQ. Dean and Roberts indicate the need for investigations on
how computer adaptive testing functions in terms of accessibility.

Implications for an Inclusive Comprehensive Assessment System
The AA-MAS may be phased out in many states, but the students who once were candidates for
this assessment still exist. It is vital that the next generation of regular assessments are accessible
to the widest range of students, including low performing students with disabilities who once
were candidates for an AA-MAS. Understanding how to best instruct and assess low performing students with disabilities remains a challenge. The projects included in this report learned
many lessons about instruction and assessment—lessons that have implications for states, and
the Race-to the-Top Assessment (RTT-A) and General Supervision Enhancement Grant (GSEG)
consortia. Key recommendations based on the projects’ findings include:
Develop systems that support student achievement. The wide range of studies and developmental efforts described in this report clearly indicate that many factors affect student
performance. Supporting student achievement requires a multifaceted approach that includes
both school improvement efforts and the development of better assessment systems. For this to
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occur, it is vital that the consortia work closely with states, and states work closely with their
districts and schools to create systems that support the learning and assessment of all students,
including low performing students with disabilities.
Mine the data to learn more about what is happening with low performing students. The
2007 federal regulations that permitted states to develop an AA-MAS encouraged many states
to dig into their data to learn more about the characteristics of the low performing students.
After analyzing the data, some states decided that they needed to develop an AA-MAS; other
states realized that they had instructional issues or other issues (for example, a very restrictive
accommodations policy) that needed to be addressed first. The population of students who
participated in the AA-MAS were more likely to be from a racial/ethnic minority, have low
economic status, and have ELL status than the overall population. There is a risk that once the
AA-MAS is phased out, this group of students will become invisible. It is important that states
and consortia continue to analyze the data to better understand the characteristics of low performing students, and to see whether their instructional and assessment needs are being met.
Develop clear participation guidelines that seamlessly include all students in the assessment system. As the new assessments are developed, participation guidelines will need to be
developed. Prior to the enactment of the federal regulations that permitted the development of an
AA-MAS, some students may have fallen into a “gap” between the general test and the alternate
assessment based on alternate achievement standards (AA-AAS). It is important that a similar
gap does not again occur as new assessment systems are developed. The AA-AAS is designed
for students with significant cognitive disabilities, so very few students currently participating
in the AA-MAS should take that assessment. This means that clear participation guidelines are
needed with appropriate criteria that will fold the students who participated in the AA-MAS
back into the general assessment.
Develop assessments that incorporate the principles of universal design. The principles
of universal design address practices and procedures that can help improve student access to
assessments. Many of the projects included in this report investigated new assessment development strategies and approaches that may help struggling learners more meaningfully access an
assessment. States and the consortia should take advantage of this wealth of knowledge as they
endeavor to develop new assessments that are accessible to a wide range of students.
Provide high-quality professional development. Many of the projects found that educators
did not have the knowledge and skills needed to successfully instruct low performing students
with disabilities. Training needs include how to:
1. Differentiate instruction and provide better access to academic content;
2. Write IEPs that are aligned to state standards and include measurable goals; and
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3. Select, implement, and evaluate accommodations and test features which are embedded in
an online platform.
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