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Summary of Key Issues

An independent alignment study of the California Modified Assessment (CMA) was conducted in April 2012 by Data Recognition Corporation (DRC). The final report was received by the California Department of Education (CDE) in September 2012.

Overall, the CMA was found to meet the requirements for alignment in all subjects and grades. The categorical concurrence, depth of knowledge, and range of knowledge ratings for all three subject areas were within the acceptable range with the exception of a few standards that were found to be “weak” in one or more areas of alignment.
On December 4, 2012 the CDE sent the study for the U.S. Department of Education’s (ED) Peer Review and will address any necessary revisions upon request by the ED.
The DRC report’s recommendations can be found on pages 18, 25, and 33 of Attachment 1 to this memorandum. The complete study will be posted on the CDE STAR Technical Reports and Studies Web page at http://www.cde.ca.gov/ta/tg/sr/technicalrpts.asp.

Background

The Elementary and Secondary Education Act (ESEA) reformed federal educational programs to support state efforts to establish challenging standards, develop aligned assessments, and build accountability systems for local educational agencies (LEAs) that are based on educational results. The California state legislature established the STAR Program in 1997, per California Education Code (EC) Section 60640. EC Section 60642.5 requires the State Superintendent of Public Instruction (SSPI), with the approval of the SBE, to develop tests that are aligned with the academically rigorous content standards adopted by the SBE to measure how well students in grades two through eleven in California public schools are learning the knowledge and skills identified in California’s content standards. The STAR Program includes the following tests: the CSTs, the CMA, the California Alternate Performance Assessment (CAPA), and the Standards-based Tests in Spanish. The CSTs, the CMA, and the CAPA results are used to monitor the adequate yearly progress (AYP) of LEAs toward meeting the accountability targets of the ESEA.

The CMA is an alternate assessment, based on modified achievement standards, for eligible students with disabilities who have an individualized education program (IEP) and meet the CMA eligibility criteria adopted by the SBE. The ESEA provides flexibility to states to develop alternate assessments based on modified achievement standards; to which the CDE has been developing the CMA to meet this need. Additional information on the CMA may be found on the CDE CMA Web page at http://www.cde.ca.gov/ta/tg/sr/cmastar.asp. 
In summary, California was required to conduct independent alignment and validation studies of the CMA. Previous alignment studies have been conducted of the STAR Program CSTs and the CAPA to meet peer review requirements and may be found on the CDE STAR Technical Reports and Studies Web page at http://www.cde.ca.gov/ta/tg/sr/technicalrpts.asp.

Previous SBE Action
The SBE has previously taken no action related to the independent alignment study of the CMA.
Fiscal Analysis
The 2011 Budget Act appropriated $600,000 ($200,000 in federal Title I funds and $400,000 in federal Title VI funds) for the work identified in the Request for Proposals, California Modified Assessment Studies, available on the CDE Web page at http://www.cde.ca.gov/fg/fo/profile.asp?id=2042.

All costs associated with the DRC CMA alignment study activities for the contract period November 1, 2011, through August 31, 2012, were included in the onetime federal Title I and VI funds, authorized in 2011 Budget Act.
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Executive Summary
The California Modified Assessment (CMA) alignment studies in grades 3–11 English language arts, mathematics grades 3–7, Algebra I, and Geometry and grades 5, 8, and high school science were held on April 10−13, 2012, in Sacramento, California. The purpose of each alignment study was to determine the degree of alignment between the content standards for each grade and the test items found on the corresponding grade-level CMA. The alignment study involved eight grade-span groups of eight  independent third-party reviewers whose primary role was first to judge the depth-of-knowledge level of each standard and then to judge the depth-of-knowledge level of each test item, including identifying the primary and possibly a secondary standard to which each item was aligned. Overall, the final results indicated that the alignment relationships for the studies are strong and clearly demonstrate that the CMA tests are well aligned to the respective California standards.

Eight reviewers participated in the alignment studies on each committee. Four of the reviewers for each study were California educators who had extensive teaching experience, including teaching students with disabilities and/or administering the CMA and expertise in their content areas. The other four reviewers for each alignment study were national content experts. Each national content expert also had expertise in their content area and experience in standards development, curriculum and instruction development, test development, and alignment studies. In addition, one of the national content experts also served as a group leader. The list of the reviewers and a brief summary of each national expert’s professional qualifications is provided in Appendix G.

In addition to the alignment study reviewers, a national alignment study expert, Dr. Carsten Wilmes of the Wisconsin Center for Education Research (WCER) Consortium, also participated in the study. Dr. Wilmes is a well-known alignment expert who has broad experience in conducting alignment studies using the Webb model. Over the years he has worked closely with Dr. Norman Webb and Dr. Gary Cook, of the Wisconsin Center for Education Research. The national alignment study expert’s role was to oversee the entire alignment process, ensuring that procedures were followed correctly. The national alignment study expert also provided reviewers with alignment training.

Introduction
The California Modified Assessment (CMA) is an assessment of students’ mastery of California content standards for English language arts, mathematics, and science developed for students with an individualized education program (IEP) who meet the CMA eligibility criteria approved by the California State Board of Education. The tests are given in grades 3–11 English language arts; grades 3–7 mathematics, Algebra I, and Geometry; and grades 5, 8, and high school science. They consist of multiple-choice tests in English language arts, mathematics, and science. The CMA measures student achievement based on California’s content standards.

The CMA alignment studies are based on the work of Norman Webb, Wisconsin Center for Education Research, University of Wisconsin–Madison, who states that the alignment of the standards for student learning with assessments for measuring students’ fulfillment of these expectations is an essential component for an effective standards-based education system. This study models Webb’s procedures, including the use of the alignment criteria of categorical concurrence, depth-of-knowledge consistency, range-of-knowledge correspondence, and balance of representation, as well as Webb’s definition of alignment. The definition is as follows:

Alignment is defined as the degree to which expectations and assessments are in agreement and serve in conjunction with one another to guide the system toward students learning what they are expected to know and do. As such, alignment is a quality  of  the  relationship  between  expectations  and  assessments  and  not  a specific attribute of either of these two system components. Alignment describes the match between expectations and assessment that can be legitimately improved by changing either student expectations or assessments. Seen as a relationship between two or more system components, alignment can be determined by using the  multiple  criteria  described  in  detail  in  a  National  Institute  of  Science Education (NISE) research monograph, Criteria for Alignment of Expectations and Assessments (Webb, 2002).

Dr. Carsten Wilmes provided training for all reviewers to understand Webb’s alignment model, depth-of-knowledge categories, and alignment criteria. He first trained the reviewers to identify the  depth-of-knowledge  (DOK)  level  for  the  content  standards  and  the  test  questions.  The training included reviewing the definitions and key words of the depth-of-knowledge levels, as defined by Webb (2006), and reviewing examples of test questions aligned to depth-of- knowledge levels. For more information regarding the process, see the section titled Alignment Study Process. Dr. Wilmes’s professional qualifications are provided in Appendix G.

Study Design
The California Modified Assessment alignment studies were designed to address the Elementary and Secondary Education Act (ESEA) and the United States Department of Education Standards and Assessments Peer Review Guidance for accountability. Using Dr. Norman Webb’s criteria of categorical concurrence, depth-of-knowledge consistency, range-of-knowledge correspondence, and balance of representation along with qualitative and quantitative results, the study was based on the following requirements.

1.   The alignment of the California Modified Assessments (CMA) with the content standards and how the cognitive load differs from the California Standards Test (CST).

2.   The state’s assessment system involves multiple measures (measures that assess higher- order thinking skills and understanding of challenging content).

3.   The CMA measures the knowledge and skills described in its academic content standards and not knowledge, skills, or other characteristics that are not specified in the academic content standards or grade-level expectations.

4.   The CMA items are tapping the intended cognitive processes and the items and tasks are at the appropriate grade level.

5.  The CMA and reporting structures are consistent with the subdomain structures of its academic content standards.

Requirement 1:
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   The alignment of the California Modified Assessment (CMA) with the content standards and how the cognitive load differs from the California Standards Test (CST).

Reviewers used the CMA content standards which were identical in structure and wording to the CST standards. However, some of the CST standards were not included in the CMA blueprints. Categorical concurrence, or the number of items per reporting cluster, was determined when the number  of  times  reviewers  assigned  an  item  to  a  standard  within  a  reporting  cluster  was averaged. Webb’s criteria of six items per reporting cluster indicated acceptable alignment.

The  depth  of  knowledge  for  each  standard  was  determined  by  individual  reviewers  and, following discussion, consensus ratings were reached for all the English language arts, science, and mathematics standards. These CMA consensus values were compared to the CST consensus values, and it was determined whether the CMA values were below, at, or above the CST values.

Requirement 2:
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   The state’s assessment system involves multiple measures (measures that assess high- order thinking skills and understanding of challenging content).

Webb’s English language arts, science, and mathematics depth-of-knowledge definitions and California-specific CMA sample items were provided and discussed in the large-group training led by Dr. Carsten Wilmes. After the large group training, more content-specific training of the

definitions and samples were presented by each group leader. (See Appendix A.) The content- specific training included rich discussions of the depth-of-knowledge levels and the nuances of the content in relation to the depth-of-knowledge levels. After training, the reviewers reached consensus on the depth-of-knowledge of the standards for English language arts, science, and mathematics. The reviewers then independently aligned the items of the assessment to the CMA standards and assigned a DOK rating to each item.

Requirement 3:
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   The CMA measures the knowledge and skills described in its academic content standards and not knowledge, skills, or other characteristics that are not specified in the academic content standards or grade-level expectations.

Reviewers assigned a primary and/or secondary standard for all items with the exception of the mathematic reasoning standards. Only content standards from the specific grades’ blueprint were provided to the reviewers.

Requirement 4:
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   The CMA items are tapping the intended cognitive processes and the items and tasks are at the appropriate grade level.

As in Requirement 2, reviewers first came to consensus as to the depth-of-knowledge level of each of the standards and then independently assigned only one depth-of-knowledge level to each of the items. Intraclass correlation was calculated to help determine the reliability of the results and consistency among reviewers.

Also,  Webb’s  criterion  of  depth-of-knowledge  consistency  indicates  that  reviewers  were assigning the depth of knowledge to the items that were the intended cognitive demand of the standards. Reviewers were able to align items to the content standards for the applicable grade without difficulty.

Requirement 5:
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   The CMA and reporting structures are consistent with the subdomain structures of its academic content standards.

When the reviewers independently determined which standard aligned to an item, the judgment was recorded as a hit. The total number of hits was averaged to determine how many items were assessed in each reporting cluster. The average number of reviewers’ hits was compared to the state-approved blueprint for each assessment and its reporting clusters.

Study Methodology
Alignment Criteria
The California Modified Assessment alignment studies were based on the work of Dr. Norman Webb, Wisconsin Center for Education Research, University of Wisconsin–Madison. In his work, Dr. Webb states that the alignment of the standards for student learning with tests for measuring students’ fulfillment of these expectations is an essential component for an effective standards-based education system. The CMA alignment studies were designed to follow Webb’s procedures, including the use of depth-of-knowledge levels, and Webb’s definition of alignment (Webb, 2002). Webb’s alignment model is based upon four criteria as follows:

Categorical  Concurrence—According  to  Webb  (2002),  an  important  aspect  of  alignment between each reporting cluster and the test is whether both address the same content categories. The categorical concurrence criterion provides a general indication of alignment if the reporting cluster and the test incorporate the same content. For these alignment studies, this criterion was judged by first allowing reviewers to make a determination as to whether the test as a whole included questions measuring content from each of the reporting clusters. The reviewers used their professional opinions, as well as Webb’s suggested criteria, to determine that at least six questions measuring content from each reporting cluster is a good indicator of categorical concurrence between the reporting cluster and the test (Webb, 2002).
Using Webb’s methodology, the number of questions used to determine categorical concurrence—six for this study—is based on estimating the number of questions that could produce a reasonably reliable subscale for estimating students’ mastery of content on that subscale. Of course, many factors have to be considered in determining a reasonable number, including the reliability of the subscale, the mean score, and the cutoff score for determining mastery. Using a procedure developed by Subkoviak (1988) and assuming that the cutoff score is the mean and that the reliability of one item is 0.1, it was estimated that six questions would produce an agreement coefficient of at least 0.63. This indicates that about 63% of the group would be consistently classified as either masters or non-masters if two equivalent test administrations were employed. The agreement coefficient would increase if the cutoff score was increased to one standard deviation from the mean to 0.77 and, with a cutoff score of 1.5 standard deviations from the mean, to 0.88.

For the CMA alignment studies, the criterion was judged by first allowing reviewers to align the items to the standards that measure the reporting clusters. Six questions were assumed as a minimum for a test measuring content knowledge related to a reporting cluster and as a basis for making some decisions about students’ knowledge of that reporting cluster. If the mean for six questions is three and one standard deviation is one question, then a cutoff score set at four would produce an agreement coefficient of 0.77. Any fewer questions with a mean of one-half of the questions would require a cutoff that would allow a student to miss only one question. This would be a very stringent requirement considering a reasonable standard error of measurement on the subscale. (See Appendix C.)

Depth-of-Knowledge Consistency—For the purpose of this study, Webb’s definition of depth-of- knowledge consistency was used. According to Webb (2002), depth-of-knowledge consistency

between content standards and test items indicates acceptable alignment if what is elicited from students on the test is at least as demanding cognitively as what students are expected to know and do as stated in the content standards. Therefore, for consistency to exist between the test items and the standards, each item should be coded the same depth-of-knowledge level as the standard or one level above the depth-of-knowledge level of the standard. According to the Webb model, as a measure of consistency, at least 50% of the items corresponding to a reporting cluster should be at or above the depth-of-knowledge level of the standard. For depth-of- knowledge consistency, this criterion was judged by first allowing reviewers to assign a depth- of-knowledge level to each item. (See Appendix C.)

The depth-of-knowledge definitions used for this alignment study are as follows: Level 1 (Recall and  Reproduction),  Level  2  (Skills  and  Concepts),  and  Level  3  (Strategic  and  Extended Thinking). Additional information concerning the levels can be found in Appendix A.

Range-of-Knowledge Correspondence—For the reporting clusters and the test questions to be aligned, the breadth of knowledge required on both must be comparable. The range-of- knowledge criterion is used to judge whether the span of knowledge expected of students by a reporting cluster is the same as, or corresponds to, the span of knowledge that students need in order to correctly answer the test questions associated with that reporting cluster. For an acceptable range of knowledge, at least 50% of the standards for a reporting cluster must have at least one related test question. The range-of-knowledge correspondence criterion was judged by first allowing reviewers to align the items to the standards that measure the reporting cluster and then evaluating the range-of-knowledge correspondence based on that data. (See Appendix C.)

Balance of Representation—The balance of representation is met if the emphasis of content and performance  supplied  by  the  questions  (primary,  secondary,  or  both)  corresponds  to  the standards for the test as a whole. Reviewers determined whether the test questions were distributed among the standards that were assessed. (See Appendix C.)

The balance-of-representation criterion is used to indicate the degree to which one standard is given more emphasis on the test than another. An index is used to judge the distribution of the test questions. This index only considers the standard for a reporting cluster that has at least one related assessment item. The index in this study was computed by considering the difference between the proportion  of standards and the proportion of hits (questions corresponding to eligible content) assigned to the standards. An index value of one signifies perfect balance and is obtained if the hits are equally distributed among the standards. Index values that approach zero signify that a large proportion of the hits are on only one or two of all of the content standards. Depending on the number of content standards and the number of hits, a unimodal distribution has an index value of less than 0.5. A bimodal distribution has an index value of around 0.55 or

0.6. Index values of 0.7 or higher indicate that questions are distributed among all of the standards, at least to some degree. Index values between 0.6 and 0.7 indicate the balance-of- representation criterion has only been “moderately” met. The balance-of-representation criterion was judged by first allowing reviewers to align the items to the standards that measure the reporting clusters.

The Webb model provides a reliable set of procedures and criteria for conducting alignment analysis studies. The model combines qualitative expert reviewers’ judgments and quantified coding and analysis of standards and test items. This final alignment study report includes a set

of statistics for each reporting cluster and grade on the degree of alignment between the content embedded in the standards for a given grade and the content in the items on the corresponding CMA.

The Webb model has been used extensively in many alignment studies throughout the country and has been recommended for use by the Chief Council of State School Officers (CCSSO). The alignment criteria of the Webb model adhere to the guidelines specified in the United States Department of Education’s Standards and Tests Peer Review documents and are in compliance with the requirements specified by the No Child Left Behind (NCLB) legislation.

A summary of Webb’s alignment criteria can be found in Table 1.

Table 1: Alignment Levels for the Four Criteria
	Alignment
Level
	Depth-of-
Knowledge
Consistency
	Categorical
Concurrence
	Range-of-
Knowledge
Correspondence
	Balance of
Representation

	Yes
	50%
	mean is 6 or more
	50%
	0.70

	Yes*
	40%–49%
	mean is 5 to 5.9
	40%–49%
	0.60–0.69

	Weaker
	less than 40%
	mean is less than 5
	less than 40%
	less than 0.60


*Indicates acceptable alignment; however, the alignment is not as strong as Yes.

The results for each of the four criteria discussed in this section were calculated using Webb’s methodology, reviewers’ averaged ratings, and reviewers’ comments. The results for depth-of- knowledge consistency, categorical concurrence, range-of-knowledge correspondence, and balance of representation are found in Appendix C.

Source of Challenge
The purpose of each alignment study was to determine the degree of alignment among the content standards for each grade and the test items found on the corresponding grade-level CMA. In addition, the electronic data capture tool provided opportunities for reviewers to offer comments and/or feedback on how the test questions were written. Reviewers were also encouraged to note whether there was a source-of-challenge issue with a particular test question or questions. A source-of-challenge issue might include a reviewer’s opinion that a particular question contained misleading information or that a particular question might require prior knowledge. All comments about the items and/or source-of-challenge issues were provided to the California State Department of Education (CDE) for review and subsequent action, if required.

The source-of-challenge comments are not provided in this report. The final results of this alignment study reflect only the agreement between the standards and the corresponding CMA. In other words, the purpose of the alignment study was not to provide an opinion or to verify the general quality of the California standards or the test. Rather, the purpose of the study was to determine the degree of alignment.

Alignment Study Process
Reviewers  were  asked  to  determine  the  degree  of  alignment  between  the  standards  (what students should know and be able to do) for each grade and the test questions found on the corresponding California Modified Assessment. In order to accomplish this task, the alignment study process involved four major steps:

Training

Assigning depth-of-knowledge levels to the standards for each grade or course

Taking each test

Determining what each item measures and identifying the depth-of-knowledge level for each item

A high-level overview of the steps in the process is provided on the next page. The alignment study process also involved the electronic capture of data. Information about the electronic data capture tool and its use in the process is provided below.

Use of the Electronic Data Capture Tool
An  electronic data capture tool  was  used in  the alignment  studies.  The tool  was  designed

specifically to facilitate the gathering of independent reviewers’ judgments. The application automated the process of aligning the standards for a given content area and the test items found on the corresponding CMA. The tool and its reports made it possible to gauge in a timely manner the alignment between the standards and the items on the CMA on the basis of the criteria. In addition, the tool also provided opportunities for reviewers to provide additional information regarding items, including providing comments related to source of challenge. The item-by- standard codings by reviewers were then aggregated and analyzed.

The national alignment expert, Dr. Carsten Wilmes, provided training on the overall alignment process and the depth-of-knowledge levels and also served as the lead facilitator. Dr. Wilmes has extensive experience training third-party independent review committee members in the use of electronic data capture software for alignment studies. The training provided information on understanding not only the depth-of-knowledge levels but also on how to use the electronic data capture tool when assigning a depth-of-knowledge level to each standard and item.

Alignment Study Process
Step 1: Receiving training
Reviewers received training on Webb’s depth-of-knowledge levels, the alignment process, and

the use of the electronic data capture tool. The training was provided by the national alignment expert, Dr. Carsten Wilmes.

Step 2: Dividing into content-area groups
Reviewers  were  divided  into  groups  according  to  content  area:  English  language  arts,

mathematics, and science. Reviewers received additional hands-on training on the use of the depth-of-knowledge levels.

Step 3: Determining the depth-of-knowledge level of each California standard
Using  the  electronic  data  capture  tool,  reviewers  individually  determined  the  depth-of-

knowledge level of each of the California standards. A group discussion followed. Reviewers reached consensus.

Step 4: Taking the test
Reviewers took the CMA assessment, recording their answers in the test booklet.

Step 5: Determining what each item measured and the depth-of-knowledge of each item using the electronic data capture tool
Using  the  electronic  data  capture  tool,  reviewers  independently  determined  the  depth-of-

knowledge level for each item and then identified matches to the content standards. (Note: Reviewers were allowed to align each test item with up to two standards, one primary and one secondary, and enter the information into the electronic data capture tool. However, reviewers were allowed to determine and enter only one depth-of-knowledge level for a given item into the electronic data capture tool. The reviewers for Mathematics grades 3–7 were also asked to align each item to a mathematical reasoning standard.)

Throughout the alignment process, reviewers independently noted any source of challenge for each test item, providing written comments as necessary.

Step 6: Answering debriefing questions
Using  the  electronic  data  capture  tool,  reviewers  independently  responded  to  debriefing

questions.

Alignment Study Participants
The CMA alignment study was composed of grade span groups for English language arts, science, and mathematics. Each group was composed of eight reviewers. Four of the reviewers for each study were California educators who had extensive teaching experience, including teaching students with disabilities and/or administering the CMA, and expertise in their content areas. The other four reviewers for each alignment study were national content experts. Each national content expert also had expertise in their content area and experience in standards development, curriculum and instruction development, test development, and alignment studies. In addition, one of the national content experts also served as a group leader for each group. The group  leader’s  task  was  to  provide  content-specific  training  on  the  depth-of-knowledge definitions and to facilitate the process described later in this section.

California Experts
When selecting reviewers for the CMA alignment studies, care was taken so that the unique

diversity of California students would be represented in the California alignment reviewers. An application letter was emailed to California District Coordinators to disperse to the field of teachers and administrators. Prospective applicants submitted the application electronically. Preliminary selection of participants with at least one alternate per grade span was made and submitted to CDE for approval. Verification was completed to ensure the applicants either had experience teaching students with disabilities in their classrooms or had administered the CMA. It  was  determined  that  100%  of  the  participants  had  experience  teaching  students  with disabilities and 56% of the participants had administered the CMA.

The demographics that were considered in selecting participants are provided in the tables below, and the actual criteria for selecting the groups can be found in Appendix H.

Table 2: California Reviewers’ Demographics—Region, Gender, and Ethnicity
	
	n =
	Region of California
	Gender
	Participants' Ethnicity

	
	
	North
	Central
	South
	Male
	Female
	Asian
	Black
	Hispanic
	Two
or More Races
	White

	Reviewers
	32
	8
	6
	18
	7
	25
	2
	2
	4
	4
	20

	Teachers
	24
	7
	3
	14
	6
	18
	1
	1
	2
	4
	16

	Administrators
	8
	1
	3
	4
	1
	7
	1
	1
	2
	0
	4


Table 3: California Reviewers’ Demographics—Certification and School Type
	
	n =
	SPED Certified
	Mean Years in
SPED
	ELL Certified
	Mean Years Education Experience
	Schools by Type

	
	
	
	
	
	
	Rural
	Suburban/ Town
	Metro/ Urban

	Reviewers
	32
	23
	10.2
	23
	11.1
	6
	16
	10

	Teachers
	24
	18
	8.1
	17
	11
	6
	10
	8

	Administrators
	8
	5
	17.8
	6
	11.4
	0
	6
	2


Table 4: California Reviewers’ Demographics—Representation and Experience
	
	n =
	Number of Schools Represented
	Number of Districts Represented
	Number
Experienced at Working
with Special Needs Students
	Number with Experience Administering CMA

	Reviewers
	32
	27
	17
	32
	18

	Teachers
	24
	23
	15
	24
	13

	Administrators
	8
	4
	8
	8
	5


The list of the California reviewers and the national content experts can be found in

Appendix G.

National Content Experts
The  national  content  experts  were  from  various  locations  in  the  United  States,  including

Alabama, California, Florida, Georgia, Illinois, Massachusetts, Minnesota, North Carolina, Pennsylvania, Texas, West Virginia, and Wisconsin. Their expertise includes degrees in their content along with experience in item and standard development, test design, teacher education, measurement, and curriculum development at the state and local levels.

A brief summary of each national content expert’s professional qualifications are provided in Appendix G. Also included in the appendix are the summaries of the alignment study trainer, project advisor, project manager, the special populations’ expert, bias and sensitivity expert, the participant logistics manager, and the data analyst. These experts provided support in their area of expertise and ensured that the training, process, and overall alignment study followed the prescribed procedures.

Data Analysis Results—English Language Arts
Summary of Results
Using  the  electronic  data  capturing  tool,  reviewers  independently  entered  the  depth-of- knowledge level of each mathematics item. They also determined what each item measured. The tool provided the statistical data to determine whether each English language arts assessment as a whole at a given grade level included items measuring content from each of the reporting clusters. The tool also provided the statistical data to determine categorical concurrence, depth- of-knowledge consistency, range-of-knowledge correspondence, and balance of representation. A high-level summary alignment analysis for categorical concurrence, depth-of-knowledge consistency, range-of-knowledge correspondence, and balance of representation is provided in Table 5. The results of the alignment relationship between the CMA standards for English language arts and the corresponding English language arts CMA for grades 3–11 is very strong, as noted in the interpretation of Table 5. Detailed information can be found in Appendix C and Appendix E.

Table 5: Summary of Alignment
	Grade/Course
	Reporting
Cluster
	Categorical
Concurrence
	Depth-of-
Knowledge
Consistency
	Range-of-
Knowledge
Correspondence
	Balance of
Representation

	3
	Vocabulary
	Yes
	Yes
	Yes
	Yes

	
	Reading for

Understanding
	Yes
	Yes
	Yes
	Yes

	
	Language
	Yes
	Yes
	Yes
	Yes

	4
	Vocabulary
	Yes
	Yes
	Yes
	Yes

	
	Reading for

Understanding
	Yes
	Yes
	Yes
	Yes

	
	Language
	Yes
	Yes
	Yes
	Yes

	5
	Vocabulary
	Yes
	Yes
	Yes
	Yes

	
	Reading for

Understanding
	Yes
	Yes
	Yes
	Yes

	
	Language
	Yes
	Yes
	Yes
	Yes

	6
	Vocabulary
	Yes
	Yes
	Yes
	Yes

	
	Reading for

Understanding
	Yes
	Yes
	Yes
	Yes

	
	Language
	Yes
	Yes
	Yes
	Yes

	7
	Vocabulary
	Yes
	Weaker
	Yes
	Yes

	
	Reading for

Understanding
	Yes
	Yes
	Yes
	Yes*

	
	Language
	Yes
	Yes
	Yes
	Yes

	8
	Vocabulary
	Yes
	Yes
	Yes
	Yes

	
	Reading for

Understanding
	Yes
	Weaker
	Yes
	Yes

	
	Language
	Yes
	Yes
	Yes
	Yes


Table 5: Summary of Alignment (Continued)
	Grade/Course
	Reporting
Cluster
	Categorical
Concurrence
	Depth-of- Knowledge Consistency
	Range-of- Knowledge Correspondence
	Balance of
Representation

	9
	Vocabulary
	Yes
	Yes
	Yes
	Yes

	
	Reading for

Understanding
	Yes
	Yes
	Yes
	Yes

	
	Language
	Yes
	Yes
	Yes
	Yes

	10
	Vocabulary
	Yes
	Yes
	Yes
	Yes

	
	Reading for

Understanding
	Yes
	Yes
	Yes
	Yes

	
	Language
	Yes
	Yes
	Yes
	Yes

	11
	Vocabulary
	Yes
	Yes
	Yes
	Yes

	
	Reading for

Understanding
	Yes
	Yes
	Yes
	Yes

	
	Language
	Yes
	Yes*
	Yes
	Yes


*Indicates acceptable alignment; however, the alignment is not as strong as Yes.

Depth-of-Knowledge Consensus
Table 6 summarizes the eight reviewers’ consensus on the depth-of-knowledge levels of the standards by grade for English language arts. Appendix B provides the depth-of-knowledge consensus values for each standard as determined by the reviewers.

Table 6: Depth-of-Knowledge Consensus
	Grade
	Number
of Standards per Grade
	Depth-of- Knowledge Level
	Number of Standards by Depth-
of-Knowledge Level and
Percentage

	
	
	
	Number
	Percentage

	3
	33
	1

2

3
	18

12

3
	55%

36%

9%

	4
	31
	1

2

3
	10

13

8
	32%

42%

26%

	5
	30
	1

2

3
	8

12

10
	27%

40%

33%

	6
	31
	1

2

3
	11

7

13
	35%

23%

42%

	7
	28
	1

2

3
	10

6

12
	36%

21%

43%


Table 6: Depth-of-Knowledge Consensus (Continued)
	Grade
	Number
of Standards per Grade
	Depth-of- Knowledge Level
	Number of Standards by Depth- of-Knowledge Level and Percentage

	
	
	
	Number
	Percentage

	8
	27
	1

2

3

4
	2

9

14

2
	7%

33%

52%

7%

	9
	34
	1

2

3
	7

12

15
	21%

35%

44%

	10
	34
	1

2

3
	8

14

12
	24%

41%

35%

	11
	28
	1

2

3
	1

13

14
	4%

46%

50%


Conclusions and Recommendations
Categorical Concurrence
Conclusion
The CMA for English language arts grades 3–11 includes standards in three reporting clusters:

Vocabulary,  Reading  for  Understanding,  and  Language.  According  to  Webb  (2002),  an important aspect of alignment between each reporting cluster and the test is whether both address the same content categories. The categorical concurrence criterion provides a general indication of alignment if the reporting clusters and the test incorporate the same content. The acceptable level for categorical concurrence of six items was met for all reporting clusters across all grades.

Recommendation
No recommendations are given as the CMAs for English language arts for all grades were in

alignment for categorical concurrence.

Depth-of-Knowledge Consistency
Conclusion
As stated earlier in this report, depth-of-knowledge consistency between standards and test items

indicates alignment if what is elicited from students on the test is at least as demanding cognitively as what students are expected to know and do as stated in the standards. Therefore, for consistency to exist between the test items and the standards, each item should be coded at or above the same depth-of-knowledge level as the standard or one level above the depth-of- knowledge level of the standard. According to the Webb model, as a measure of consistency, at least 50% of the items must be at or above the depth-of-knowledge level of the corresponding

standard. The results indicate that the acceptable depth-of-knowledge consistency of 50% was met for most reporting clusters across the grade levels.

Recommendation
Grade 7 Vocabulary and grade 8 Reading for Understanding were not as strong as the other

standards. One possible solution for grade 7 Vocabulary and grade 8 Reading for Understanding is for future development to focus on including more depth-of-knowledge Level 2 and Level 3 items where applicable. It may also be beneficial to pay special attention to grade 11 Language to ensure that the items have sufficient cognitive demand in relation to the standards they are measuring. It should also be noted that the review committee determined that standards R3.5 and R3.7 in grade 8 Reading for Understanding were a depth-of-knowledge Level 4. It is generally assumed that depth-of-knowledge Level 4 items cannot be written for multiple-choice or constructed-response items used for standardized testing, and in this case, all items aligned to these two standards were below depth-of-knowledge Level 4, which contributed to the possible need for improvement. Grade 11 Language was met at an acceptable level but was not as strong as 50%.

Range-of-Knowledge Correspondence
Conclusion
According to Webb’s model, for reporting clusters and the items on a given test to be aligned,

the breadth of knowledge required on both should be comparable. This is called range-of- knowledge correspondence. The range-of-knowledge criterion is used to judge whether a comparable span of knowledge expected of students by a reporting cluster is the same as, or corresponds to, the span of knowledge that students need in order to correctly answer the items on the test. For an acceptable range-of-knowledge correspondence, according to Webb’s model, at least 50% of the standards with a given reporting cluster should have at least one item aligned to them. The results indicate that the range-of-knowledge criterion of 50% was met for all reporting clusters in all grades.

Recommendation
No recommendations are given as the CMAs for English language arts for all grades were in

alignment for range-of-knowledge correspondence.

Balance of Representation
As stated earlier in this report, balance of representation is the degree to which one standard in a reporting cluster is given more emphasis on the test than another standard within the same reporting cluster. An index is used to judge the distribution of the test items.

Conclusion
The results indicate the balance of representation was sufficient for all grades but was not as

strong for grade 7 Reading for Understanding. It may be beneficial to pay special attention in the development of future assessments to ensure that there continues to be a distribution of standards being tested across the grade 7 Reading for Understanding reporting cluster.

Recommendation
No recommendations are given as the CMAs for English language arts for all grades were in alignment for balance of representation.

ESEA Requirements
Using Dr. Norman Webb’s criteria of categorical concurrence, depth-of-knowledge consistency, range-of-knowledge correspondence, and balance of representation along with qualitative and quantitative results, it was determined that the CMAs for English language arts are aligned and meet the following Elementary and Secondary Education Act (ESEA) requirements.

1.   The alignment of the California Modified Assessments (CMA) with the content standards and how the cognitive load differs from the California Standards Test (CST).

As previously discussed in the Study Design, the CMA is aligned with the English language arts content standards. The Webb criterion of categorical concurrence indicates alignment between each reporting cluster and the test if both address the same content categories. The categorical concurrence criterion provides a general indication of alignment if the reporting cluster and the test incorporate the same content. The reviewers found that for all grades and reporting clusters of English language arts there was alignment to the standards as indicated in   Table   5   by   “Yes.”   Therefore,   the   CMAs   do   measure   the   content   standards. (See Appendix C.)

The cognitive load for the CMA differs from that for the CST. As indicated in the table below, the cognitive load or the depth-of-knowledge consensus of the CMA is at, below, or above that of the CST. Taking into consideration the population of students being assessed by each assessment and the fact that each was reviewed by a different group of participants, the depth-of-knowledge of the standards could be rated differently.

Table 7: Comparison of the Depth-of-Knowledge
Consensus of the CMA Standards to the
CST Standards
	Grade
	Number of CMA
Standards
Below the CST
	Number of CMA
Standards
At the
CST
	Number of CMA
Standards
Above the CST

	3
	6
	25
	1

	4
	8
	21
	0

	5
	17
	9
	0

	6
	16
	14
	0

	7
	17
	11
	0

	8
	14
	11
	2

	9*
	n/a
	n/a
	n/a

	10*
	n/a
	n/a
	n/a

	11*
	n/a
	n/a
	n/a


*Note: Grades 9–11 CST depth-of-knowledge consensus

was not available for comparison.

2.   The state’s assessment system involves multiple measures (measures that assess high-order thinking skills and understanding of challenging content).

The English language arts depth-of-knowledge consensus in Table 6 shows the percentage of the standards that are depth-of-knowledge levels 1, 2, and 3. This indicates the assessments for all grades assess a range of high-order thinking skills and understanding of challenging content. (See Appendix B.)

Additionally, Table 5 shows depth-of knowledge consistency, which indicates that the items on the assessments are measuring the standards at or above the depth-of-knowledge level, except for the grade 7 Vocabulary and grade 8 Reading for Understanding reporting clusters. This result indicates that the items are measuring a range of high-order thinking skills and understanding of challenging content but not as strongly for grade 7 Vocabulary and grade 8

Reading for Understanding that are measuring the content lower than the depth of knowledge of the standards. (See Appendix C.)

3.   The CMA measures the knowledge and skills described in its academic content standards and not knowledge, skills, or other characteristics that are not specified in the academic content standards or grade-level expectations.

The English language arts range-of-knowledge correspondence indicates whether there is at least one item aligned to at least 50% of the standards within a reporting cluster. This criterion gives an indication of whether the breadth of content within each reporting cluster is being assessed and whether students are being asked to show a wide range of what they are expected to know and be able to do. The range-of-knowledge results for all the grades of English language arts indicate that there is an acceptable range of items across the standards, and the CMA measures the breadth of knowledge in its academic content standards. Reviewers were able to align items to the grade level standards which indicates that the items were testing the knowledge and skills specified in its academic content standards and not knowledge and skills not specified in its academic content standards. (See Appendix C.)

4.   The CMA items are tapping the intended cognitive processes, and the items and tasks are at the appropriate grade level.

Since  Webb’s  criterion  of  depth-of-knowledge  was  consistently  met  it  indicates  that reviewers  were  assigning  the  depth  of  knowledge  to  the  items  that  were  the  intended cognitive demand of the standards. English language arts reviewers were able to align items to the content standards for each grade without difficulty. The reliability among reviewers was good, indicating reviewers were consistent in assigning the depth-of-knowledge levels. (See Appendix F.)

5.   The  CMA  and  reporting  structures  are  consistent  with  the  subdomain  structures  of  its academic content standards.

When the average number of reviewers’ hits is compared to the CMA blueprints the results showed that Webb’s criterion of balance of representation for the reporting clusters was being met, reporting clusters, and the test as a whole. As shown in the following tables the

average number of hits is equal to, or almost equal to, the intended number of items on the CMA blueprints for the English language arts for grades 3–11. This may be a result of reviewers sometimes aligning the items to a primary and/or secondary standard, where applicable.

Table 8: Comparison of Grades 3 and 4 Blueprints to the
Average Number of Hits for Each Grade
	Grade 3
	CMA Blueprint
	Average
Hits
	Grade 4
	CMA Blueprint
	Average
Hits

	Vocabulary
	14
	15.25
	Vocabulary
	11
	12.13

	Reading for
Understanding
	17
	17.75
	Reading for
Understanding
	16
	18.13

	Language
	17
	16.75
	Language
	21
	19.5


Table 9: Comparison of Grades 5 and 6 Blueprints to the
Average Number of Hits for Each Grade
	Grade 5
	CMA
Blueprint
	Average
Hits
	Grade 6
	CMA
Blueprint
	Average
Hits

	Vocabulary
	8
	10.88
	Vocabulary
	9
	10.5

	Reading for
Understanding
	18
	17.88
	Reading for
Understanding
	22
	24.63

	Language
	22
	22.5
	Language
	23
	19.63


Table 10: Comparison of Grades 7 and 8 Blueprints to the
Average Number of Hits for Each Grade
	Grade 7
	CMA
Blueprint
	Average
Hits
	Grade 8
	CMA
Blueprint
	Average
Hits

	Vocabulary
	8
	8.75
	Vocabulary
	6
	7.25

	Reading for
Understanding
	22
	26.13
	Reading for
Understanding
	24
	24.75

	Language
	24
	22.25
	Language
	24
	24.13


Table 11: Comparison of Grades 9 and 10 Blueprints to the
Average Number of Hits for Each Grade
	Grade 9
	CMA Blueprint
	Average
Hits
	Grade 10
	CMA Blueprint
	Average
Hits

	Vocabulary
	7
	8.13
	Vocabulary
	7
	7

	Reading for
Understanding
	27
	25
	Reading for
Understanding
	27
	29.38

	Language
	26
	26.25
	Language
	26
	26.75


Table 12: Comparison of Grade 11 Blueprint to the
Average Number of Hits for Each Grade
	Grade 11
	CMA Blueprint
	Average
Hits

	Vocabulary
	7
	7.38

	Reading for
Understanding
	29
	31.88

	Language
	24
	24.63


Webb’s balance-of-representation index was also calculated for all grades, which gives an indication if one standard is receiving more emphasis on the test than another standard within a reporting cluster. In this way it can be determined by reporting cluster if there are any areas that may be overemphasized and possibly deviate from the intended blueprint. The balance of representation for all English language arts grades was “Yes” with the exception of grade 7

Reading for Understanding standard which was “Yes*.” Both “Yes” and “Yes*” indicate acceptable alignment; however, “Yes*” indicates the alignment is not as strong as “Yes” and may  need  more  items  distributed  among  the  standards  within  those  reporting  clusters. (See Appendix C.)

Reliability among Reviewers
The intraclass correlation is based on the mean squares from the analysis of variance of a two- way random effects model, reviewers crossed with items (Shrout and Fleiss, 1979) as described in Appendix F. The overall intraclass correlation among the reviewers’ assignment of depth-of- knowledge levels to items was reasonably high for English language arts because the correlations for all grades is .70 or above. If there is a low variance among the reviewers’ coding in assigning depth-of-knowledge levels to items, the intraclass correlation has greater error. Table 13 provides a summary of the intraclass correlation.

Table 13: Summary of Reliability
	Grade
	Intraclass Correlation

	3
	.92

	4
	.86

	5
	.89

	6
	.86

	7
	.94

	8
	.84

	9
	.85

	10
	.88

	11
	.81


Data Analysis Results—Science
Summary of Results
Using  the  electronic  data  capturing  tool,  reviewers  independently  entered  the  depth-of- knowledge level of each mathematics item. They also determined what each item measured. The tool provided the statistical data to determine whether each science assessment as a whole at a given grade level included items measuring content from each of the reporting clusters. The tool also provided the statistical data to determine categorical concurrence, depth-of-knowledge consistency, range-of-knowledge correspondence, and balance of representation. A high-level summary  alignment  analysis  for  categorical  concurrence,  depth-of-knowledge  consistency, range-of-knowledge correspondence, and balance of representation is provided in Table 14. The results of the alignment relationship between the standards for science and the corresponding science CMA for grades 5, 8, and high school is very strong, as noted in the interpretation of Table 14. Detailed information can be found in Appendix C and Appendix E.

Table 14: Summary of Alignment
	Grade/Course
	Reporting
Cluster
	Categorical
Concurrence
	Depth-of- Knowledge Consistency
	Range-of- Knowledge Correspondence
	Balance of
Representation

	5
	Physical Science
	Yes
	Yes
	Yes
	Yes

	
	Life Science
	Yes
	Yes
	Yes
	Yes

	
	Earth Science
	Yes
	Yes
	Yes
	Yes

	
	Investigation and

Experimentation
	Yes*
	Yes*
	Yes
	Yes

	8
	Motion
	Yes
	Yes
	Yes
	Yes

	
	Earth Science
	Yes
	Yes
	Yes
	Yes

	
	Matter
	Yes
	Yes
	Yes
	Yes

	
	Investigation and

Experimentation
	Yes*
	Weaker
	Yes
	Yes

	High School
	Cell Biology and

Genetics
	Yes
	Yes
	Yes
	Yes

	
	Evolution and

Ecology
	Yes
	Yes
	Yes
	Yes

	
	Physiology
	Yes
	Yes*
	Yes
	Yes

	
	Investigation and

Experimentation
	Yes
	Yes
	Weaker
	Yes


Depth-of-Knowledge Consensus
Table 15 summarizes the eight reviewers’ consensus on the depth-of-knowledge levels of the standards for science by grade. Appendix B provides the depth-of-knowledge consensus values for each standard as determined by the reviewers.

Table 15: Depth-of-Knowledge Consensus
	Grade
	Number
of Standards per Grade
	Depth-of- Knowledge Level
	Number of Standards by
Depth-of-Knowledge Level and
Percentage

	
	
	
	Number
	Percentage

	5
	43
	1

2

3
	24

14

5
	56%

33%

12%

	8
	43
	1

2

3
	29

11

3
	67%

26%

7%

	High School
	52
	1

2

3
	29

22

1
	56%

42%

2%


Conclusions and Recommendations
Categorical Concurrence
Conclusion
The CMA for science grades 5, 8, and high school includes reporting clusters at grade 5 for

Physical Science, Life Science, Earth Science, and Investigation and Experimentation; at grade 8 for Motion, Earth Science, Matter, and Investigation and Experimentation; and in high school for Cell Biology and Genetics, Evolution and Ecology, Physiology, and Investigation and Experimentation. According to Webb (2002), an important aspect of alignment between each reporting  cluster  and  the  test  is  whether  both  address  the  same  content  categories.  The categorical concurrence criterion provides a general indication of alignment if the reporting clusters and the test incorporate the same content.

The acceptable level for categorical concurrence of six items was met for most standards across all grades. Categorical concurrence did meet an acceptable level but was not as strong for grades 5 and 8 Investigation and Experimentation.

Recommendation
No  recommendations  are  given  as  the  science  CMA  for  all  grades  was  in  alignment  for

categorical concurrence. However, since the Investigation and Experimentation reporting cluster was not as strong in grades 5 and 8, it may be beneficial to pay special attention to the Investigation and Experimentation reporting cluster for future assessments to ensure that at least six items are present in that reporting cluster.

Depth-of-Knowledge Consistency
Conclusion
As stated earlier in this report, depth-of-knowledge consistency between standards and test items

indicates alignment if what is elicited from students on the test is at least as demanding cognitively as what students are expected to know and do as stated in the standards. Therefore, for consistency to exist between the test items and the standards, each item should be coded at or above the same depth-of-knowledge level as the standard or one level above the depth-of- knowledge level of the standard. According to the Webb model, as a measure of consistency, at least 50% of the items must be at or above the depth-of-knowledge level of the corresponding standard.

The results indicate that the acceptable depth-of-knowledge consistency of 50% was met for most reporting clusters for grade 5, grade 8, and high school. However, grade 5 Investigation and Experimentation was acceptable but not as strong as the other reporting clusters.

Grade 8 Investigation and Experimentation may need improvement because less than 50% of the items were at or above the depth of knowledge levels of the standards.

The high school reporting cluster Physiology was acceptable but not as strong as other reporting clusters.

Recommendation
Since grade 5 Investigation and Experimentation was acceptable but not as strong as other

reporting clusters, it may be beneficial to pay close attention to this reporting cluster for future assessments to ensure that the items in the assessment are at or above the depth-of-knowledge levels of the standard.

Future development for grade 8 Investigation and Experimentation should possibly focus on depth-of-knowledge Level 3 items for those standards that the committee determined to be depth-of-knowledge Level 3 during the consensus process. The standards are IE8.9.a, IE8.9.b, and IE8.9.e.

The reporting cluster Physiology for high school was acceptable but not as strong as other reporting clusters, so it may be beneficial to pay close attention to this reporting cluster for future assessments to ensure that the items in the assessment are at or above the depth-of-knowledge level of the standard.

Range-of-Knowledge Correspondence
Conclusion
According to Webb’s model, for reporting clusters and the items on a given test to be aligned,

the breadth of knowledge required for both should be comparable. This is called range-of- knowledge correspondence. The range-of-knowledge criterion is used to judge whether a comparable span of knowledge expected of students by a reporting cluster is the same as, or corresponds to, the span of knowledge that students need in order to correctly answer the items on the test. For an acceptable range-of-knowledge correspondence, according to Webb’s model, at least 50% of the standards within a reporting cluster should have at least one item aligned to

them. The results indicate that the range-of-knowledge criterion of 50% was met for all reporting clusters except high school Investigation and Experimentation, which may need improvement. The high school Investigation and Experimentation reporting cluster did not receive any hits and had no items aligned to it. (See Appendix C.)

Recommendation
One possible solution for the high school Investigation and Experimentation reporting cluster

may be to review and ensure that there is sufficient coverage across the standards within the reporting  cluster  and  to  target  future  development  for  those  standards  that  have  less representation within the Investigation and Experimentation reporting cluster.
Balance of Representation
Conclusion
As stated earlier in this report, balance of representation is the degree to which one standard in a

reporting cluster is given more emphasis on the test than another standard within the same reporting cluster. An index is used to judge the distribution of the test items. The results indicate that the balance-of-representation criterion was met for all science grades across all reporting clusters.

Recommendation
No recommendations are given as the science CMA for all grades was in alignment for balance

of representation.

ESEA Requirements
Using Dr. Norman Webb’s criteria of categorical concurrence, depth-of-knowledge consistency, range-of-knowledge correspondence, and balance of representation along with qualitative and quantitative results, it was determined that the science California Modified Assessments are aligned and meet the following Elementary and Secondary Education Act (ESEA) requirements.

1.   The alignment of the California Modified Assessments (CMA) with the content standards and how the cognitive load differs from the California Standards Test (CST).

As previously discussed in the Study Design, the science CMAs are aligned with the science content  standards.  The  Webb  criterion  of  categorical  concurrence  indicates  alignment between each reporting cluster and the test if both address the same content categories. The categorical concurrence criterion provides a general indication of alignment if the reporting cluster and the test incorporate the same content. The reviewers found that for all grades and reporting clusters of science there was alignment to the standards as indicated in Table 14 by “Yes” or “Yes*.” The CMAs do measure the content standards, however, not as strongly in grades 5 and 8 in the Investigation and Experimentation reporting cluster. (See Appendix C.) As previously stated in the Recommendation section for categorical concurrence, it may be beneficial to pay special attention to the Investigation and Experimentation reporting cluster for future assessments to ensure that at least six items are present in that reporting cluster.

The cognitive load for the CMA differs from that for the CST. As indicated in the following table, the cognitive load or the depth-of-knowledge consensus of the CMA is at, below, or

above that of the CST. Taking into consideration the population of students being assessed by each assessment and the fact that each was reviewed by a different group of participants, the depth-of-knowledge level of the standards could be rated differently.

Table 16: Comparison of the Depth-of-Knowledge
Consensus of the CMA Standards to the
CST Standards
	Grade
	Number
of CMA Standards Below the CST
	Number
of CMA Standards At
the CST
	Number
of CMA Standards Above
the CST

	5
	23
	20
	0

	8
	24
	18
	1

	High
School
	39
	13
	0


2.   The state’s assessment system involves multiple measures (measures that assess high-order thinking skills and understanding of challenging content).

The  science  depth-of-knowledge  consensus  in  Table  15  shows  the  percentage  of  the standards that are depth-of-knowledge levels 1, 2, and 3. These results indicate the science assessments for grades 5, 8 and high school assess a range of high-order thinking skills and understanding of challenging content. (See Appendix B.)

Additionally, Table 14 shows depth-of knowledge consistency indicating that the items in the assessments are measuring the reporting clusters at or above the depth-of-knowledge level except for grades 5 and 8 Investigation and Experimentation reporting clusters. This indicates that the items are measuring a range of high-order thinking skills and understanding of challenging content, but some of the items for grades 5 and 8 Investigation and Experimentation are below the depth-of-knowledge level of the standard. (See Appendix C.)

3.   The CMA measures the knowledge and skills described in its academic content standards and not knowledge, skills, or other characteristics that are not specified in the academic content standards or grade-level expectations.

The range-of-knowledge correspondence indicates whether there is at least one item aligned to at least 50% of the standards within a reporting cluster. This criterion gives an indication of whether the breadth of the content within each reporting cluster is being assessed and whether students are being asked to show a wide range of what they are expected to know and be able to do. The range-of-knowledge results for science grades 5 and 8 indicate that there is an acceptable range of items across the standards, and the CMA measures the breadth of knowledge in its academic content standards. However, the high school science reporting cluster Investigation and Experimentation does not have items in 50% of the standards and, as noted in the Recommendation section for range of knowledge, there should be a review of the form to ensure that there is sufficient coverage across the standards within the reporting cluster and to target future development for those standards that have less representation within the Investigation and Experimentation reporting cluster. Reviewers were able to align

items to the grade level standards which indicates that the items were testing the knowledge and skills specified in its academic content standards and not knowledge and skills not specified in its academic content standards. (See Appendix C.)

4.   The CMA items are tapping the intended cognitive processes, and the items and tasks are at the appropriate grade level.

Since  Webb’s  criterion  of  depth-of-knowledge  was  consistently  met  it  indicates  that reviewers  were  assigning  the  depth  of  knowledge  to  the  items  that  were  the  intended cognitive demand of the standards. However, for grades 5 and 8 Investigation and Experimentation, items were assigned a depth of knowledge lower than the standard. Reviewers were able to align items to the content standards for each grade without difficulty. The reliability among reviewers  was  good,  indicating reviewer consistency in assigning depth-of-knowledge levels. (See Appendix F.)

5.   The  CMA  and  reporting  structures  are  consistent  with  the  subdomain  structures  of  its academic content standards.

When the average number of reviewers’ hits is compared to the CMA blueprints the results showed that Webb’s criterion of balance of representation for the reporting clusters was being met. As shown in the tables below, the average number of hits equals, or almost equals, the intended number of items on the CMA blueprints for science grades 5, 8, and high school. This may be a result of reviewers sometimes aligning the items to a primary and/or secondary standard, where applicable.

Table 17: Comparison of Grades 5 and 8 Blueprints to the
Average Number of Hits for Each Grade
	Grade 5
	CMA
Blueprint
	Average
Hits
	Grade 8
	CMA
Blueprint
	Average
Hits

	Physical Science
	14
	15.5
	Motion
	19
	25.63

	Life Science
	14
	14.38
	Earth Science
	7
	7.5

	Earth Science
	14
	15.75
	Matter
	23
	27.38

	Investigation and
Experimentation
	6
	5.75
	Investigation
and Experimentation
	5
	5


Table 18: Comparison of the High School Blueprint to the
Average Number of Hits for High School
	High School
	CMA
Blueprint
	Average
Hits

	Cell Biology and
Genetics
	22
	24.5

	Evolution and
Ecology
	22
	25.88

	Physiology
	10
	10

	Investigation and
Experimentation
	6
	6.13


Webb’s balance-of-representation index was also calculated for science grades 5, 8, and high school, which is an indication if one standard is receiving more emphasis on the test than another standard within a reporting cluster. In this way it can be determined by reporting cluster if there are any areas that may be overemphasized and possibly deviate from the intended blueprint. The balance of representation for science grades 5, 8, and high school was “Yes,” which indicates acceptable alignment  of items across the reporting clusters. (See Appendix C.)

Reliability among Reviewers
The intraclass correlation is based on the mean squares from the analysis of variance of a two- way random effects model, reviewers crossed with items (Shrout and Fleiss, 1979) as described in Appendix F. The overall intraclass correlation among the reviewers’ assignment of depth-of- knowledge levels to items was good for science grades 5, 8, and high school because the correlation is .70 or above. If there is a low variance among the reviewers’ coding in assigning depth-of-knowledge levels to items, the intraclass correlation has greater error. Table 19 provides a summary of the intraclass correlation.

Table 19: Summary of Reliability
	Grade
	Intraclass Correlation

	5
	.76

	8
	.71

	High School
	.87


Data Analysis Results—Mathematics
Summary of Results
Using  the  electronic  data  capturing  tool,  reviewers  independently  entered  the  depth-of- knowledge level of each mathematics item. They also determined what each item measured. The tool provided the statistical data to determine whether each mathematics assessment as a whole at a given grade level included items measuring content from each of the reporting clusters. The tool also provided the statistical data to determine categorical concurrence, depth-of-knowledge consistency, range-of-knowledge correspondence, and balance of representation. A high-level summary  alignment  analysis  for  categorical  concurrence,  depth-of-knowledge  consistency, range-of-knowledge correspondence, and balance of representation is provided in Table 20. The results   of   the   alignment   relationship   between   the   standards   for   mathematics   and   the corresponding mathematics California Modified Assessment for grades 3–7, Algebra I, and Geometry is very strong, as noted in the interpretation of Table 20. Detailed information can be found in Appendix C and Appendix E.

Table 20: Summary of Alignment
	Grade/Course
	Reporting
Cluster
	Categorical
Concurrence
	Depth-of- Knowledge Consistency
	Range-of- Knowledge Correspondence
	Balance of
Representation

	3
	Number Sense
	Yes
	Yes
	Yes
	Yes

	
	Algebra and Data

Analysis
	Yes
	Yes
	Yes
	Yes

	
	Measurement and

Geometry
	Yes
	Yes
	Yes
	Yes

	
	Mathematical

Reasoning
	Yes
	Weaker
	Yes
	Weaker

	4
	Number Sense
	Yes
	Yes
	Yes
	Yes

	
	Algebra and Data

Analysis
	Yes
	Yes
	Yes
	Yes

	
	Measurement and

Geometry
	Yes
	Yes
	Yes
	Yes

	
	Mathematical

Reasoning
	Yes
	Weaker
	Yes
	Weaker

	5
	Number Sense
	Yes
	Yes
	Yes
	Yes

	
	Algebra and Data

Analysis
	Yes
	Yes
	Yes
	Yes

	
	Measurement and

Geometry
	Yes
	Yes
	Yes
	Yes

	
	Mathematical

Reasoning
	Yes
	Weaker
	Yes
	Weaker


Table 20: Summary of Alignment (Continued)
	Grade/Course
	Reporting
Cluster
	Categorical
Concurrence
	Depth-of- Knowledge Consistency
	Range-of- Knowledge Correspondence
	Balance of
Representation

	6
	Number Sense
	Yes
	Yes*
	Yes
	Yes

	
	Algebra and Data

Analysis
	Yes
	Yes
	Yes
	Yes

	
	Measurement and

Geometry
	Yes
	Yes*
	Yes
	Yes

	
	Mathematical

Reasoning
	Yes
	Weaker
	Yes
	Yes*

	7
	Number Sense
	Yes
	Yes
	Yes
	Yes

	
	Algebra and Data

Analysis
	Yes
	Yes
	Yes
	Yes

	
	Measurement and

Geometry
	Yes
	Yes
	Yes
	Yes

	
	Mathematical

Reasoning
	Yes
	Yes*
	Yes
	Yes

	Algebra I
	Number

Properties, Operations, and Linear Equations
	Yes
	Yes
	Yes
	Yes

	
	Graphing and Systems of Linear Equations
	Yes
	Yes
	Yes
	Yes

	
	Quadratics and

Polynomials
	Yes
	Yes
	Yes
	Yes

	
	Functions and

Rational

Expressions
	Yes
	Yes
	Yes
	Yes

	Geometry
	Logic and

Geometric Proofs
	Yes
	Weaker
	Yes
	Yes

	
	Volume and Area

Formulas
	Yes
	Yes
	Yes
	Yes

	
	Angle

Relationships, Constructions, and Lines
	Yes
	Yes
	Yes
	Yes

	
	Trigonometry
	Yes
	Yes
	Yes
	Yes


Depth-of-Knowledge Consensus
Table 21 summarizes the eight reviewers’ consensus on the depth-of-knowledge levels of the standards for mathematics by grade. Appendix B provides the depth-of-knowledge consensus values for each standard as determined by the reviewers.

Table 21: Depth-of-Knowledge Consensus
	Grade
	Number
of Standards per Grade
	Depth-of- Knowledge Level
	Number of Standards by
Depth-of-Knowledge Level and
Percentage

	
	
	
	Number
	Percentage

	3
	33
	1

2

3
	16

17

0
	48%

52%

0%

	4
	38
	1

2

3
	26

11

1
	68%

29%

3%

	5
	24
	1

2

3
	12

12

0
	50%

50%

0%

	6
	27
	1

2

3
	10

17

0
	37%

63%

0%

	7
	37
	1

2

3
	9

28

0
	24%

76%

0%

	Algebra I
	22
	1

2

3
	3

14

5
	14%

64%

23%

	Geometry
	22
	1

2

3
	5

9

8
	23%

41%

36%


Conclusions and Recommendations
Categorical Concurrence
Conclusion
The CMA for mathematics grades 3–7 includes standards in four reporting clusters: Number

Sense, Algebra and Data Analysis, Measurement and Geometry, and Mathematical Reasoning. For Algebra I the reporting clusters are Number Properties, Operations, and Linear Equations; Graphing and Systems of Linear Equations; Quadratics and Polynomials; and Functions and

Rational Expressions. For Geometry the reporting clusters are Logic and Geometric Proofs; Volume and Area Formulas; Angle Relationships, Constructions, and Lines; and Trigonometry. According to Webb (2002), an important aspect of alignment between each reporting cluster and the  test  is  whether  both  address  the  same  content  categories.  The  categorical  concurrence criterion provides a general indication of alignment if the reporting clusters and the test incorporate the same content. The acceptable level for categorical concurrence of six items was met for all reporting clusters across all grades.

Recommendation
No recommendations are given as the mathematics CMA for all grades was in alignment for

categorical concurrence.

Depth-of-Knowledge Consistency
Conclusion
As stated earlier in this report, depth-of-knowledge consistency between standards and test items

indicates alignment if what is elicited from students on the test is at least as demanding cognitively as what students are expected to know and do as stated in the standards. Therefore, for consistency to exist between the test items and the standards, each item should be coded at or above the same depth-of-knowledge level as the standard or one level above the depth-of- knowledge level of the standard. According to the Webb model, as a measure of consistency, at least 50% of the items must be at or above the depth-of-knowledge level of the corresponding standard.

The results indicate that the acceptable depth-of-knowledge consistency of 50% was met for most standards across all grades except for grade 6 Number Sense and Measurement and Geometry, which were not as strong. It may be beneficial to look at future assessments for grade 6 Number Sense to ensure that the items meet the cognitive demand of the standards. Grades 3–6 Mathematical Reasoning and the Geometry reporting cluster Logic and Geometric Proofs may need improvement also. One possible remedy for Logic and Geometric Proofs is that future development be focused on depth-of-knowledge Level 3 items, especially for standards that the committee determined to be depth-of-knowledge Level 3 (i.e., 2.0, 3.0, 4.0, 5.0, and 7.0). Grade 7 Mathematical Reasoning met the criterion but was not as strong.

While the grades 3–6 Mathematical Reasoning results show that this reporting cluster may need improvement, it should be noted that Mathematical Reasoning is embedded in all of the items throughout the test. This means that items were not specifically written to the standards within this reporting cluster but were written to standards in other reporting clusters. As indicated in the Alignment Study Process section of this report, each item was aligned to a primary and, if applicable, a secondary standard. In addition, for grades 3–7, mathematics items were also assigned a Mathematical Reasoning standard. The primary standard alignment for each item was the standard each reviewer determined the item was written to. These standards vary in depth-of- knowledge level but on average are at a lower depth-of-knowledge level than the Mathematical Reasoning standard, resulting in a lower depth-of-knowledge consistency rating.

Recommendation
The items were not specifically written to the Mathematical Reasoning standards and by design

the
Mathematical
Reasoning
standard
is
an
embedded
standard,
so
no
additional recommendations are suggested.

Range-of-Knowledge Correspondence
Conclusion
According to Webb’s model, for reporting clusters and the items on a given test to be aligned,

the breadth of knowledge required on both should be comparable. This is called range-of- knowledge correspondence. The range-of-knowledge criterion is used to judge whether a comparable span of knowledge expected of students by a reporting cluster is the same as, or corresponds to, the span of knowledge that students need in order to correctly answer the items on the test. For an acceptable range-of-knowledge correspondence, according to Webb’s model, at least 50% of the standards within a reporting cluster should have at least one item aligned to them. The results indicate that the range-of-knowledge criterion of 50% was met for all grades across all reporting clusters.

Recommendation
No recommendations are given as the CMA mathematics for all grades was in alignment for

range-of-knowledge correspondence.

Balance of Representation
Conclusion
As stated earlier in this report, balance of representation is the degree to which one standard in a

reporting cluster is given more emphasis on the test than another standard within the same reporting cluster. An index is used to judge the distribution of the test items. The results indicate that the balance of representation was met for all grades across all reporting clusters with the exception of the Mathematical Reasoning cluster for grades 3–6. As stated earlier, the Mathematical Reasoning reporting cluster is an embedded cluster that is assessed on each item in addition to the primary and possibly secondary standard that the item is aligned to.

Recommendation
While it is noted that the Mathematical Reasoning reporting cluster appears not to meet the balance-of-representation criterion, no changes are suggested because the test design includes

this standard as an embedded standard.

ESEA Requirements
Using Dr. Norman Webb’s criteria of categorical concurrence, depth-of-knowledge consistency, range-of-knowledge correspondence, and balance of representation along with qualitative and quantitative results, it was determined that the mathematics California Modified Assessments are aligned and meet the following Elementary and Secondary Education Act (ESEA) requirements.

1.   The alignment of the California Modified Assessments (CMA) with the content standards and how the cognitive load differs from the California Standards Test (CST).

As previously discussed in the Study Design, the mathematics CMAs are aligned with the mathematics content standards. The Webb criterion of categorical concurrence indicates alignment between each reporting cluster and the test if both address the same content categories. The categorical concurrence criterion provides a general indication of alignment if the reporting cluster and the test incorporate the same content. The reviewers found that for all grades and reporting clusters of mathematics there was alignment to the standards as indicated in Table 20 by “Yes.” (See Appendix C.)
The cognitive load for the CMA differs from that of the CST. As indicated in the table below, the cognitive load or the depth-of-knowledge consensus of the CMA is at, below, or above that of the CST. Taking into consideration the population of students being assessed by each assessment and the fact that each was reviewed by a different group of participants, the depth-of-knowledge level of the standards could be rated differently.

Table 22: Comparison of the Depth-of-Knowledge
Consensus of the CMA Standards to the
CST Standards
	Grade
	Number of CMA
Standards
Below the
CST
	Number of CMA
Standards
At the
CST
	Number of CMA
Standards
Above the
CST

	3
	17
	22
	4

	4
	23
	22
	3

	5
	22
	11
	3

	6
	21
	16
	0

	7
	27
	22
	2

	Algebra I
	7
	12
	3

	Geometry
	9
	11
	2


2.   The state’s assessment system involves multiple measures (measures that assess high-order thinking skills and understanding of challenging content).

The mathematics depth-of-knowledge consensus in Table 21 shows the percentage of the standards that are depth-of-knowledge levels 1, 2, and 3. This information indicates that the mathematics assessments for grades 4, Algebra I, and Geometry assess a range of high-order

thinking skills and understanding of challenging content. Grades 3, 5, 6, and 7 have standards that   were   rated   at   depth-of-knowledge   Level   1   and   Level   2,   and   not   Level   3. (See Appendix B.)

Additionally, Table 20 shows depth-of knowledge consistency indicating that the items on the assessments measure the reporting clusters at or above the depth-of-knowledge levels for the grades 3–6 Mathematical Reasoning, Grade 6 Number Sense and Measurement and Geometry,  and  Geometry  Logic  and  Geometric  Proofs  reporting  clusters.  This  result indicates that the items measure a range of high-order thinking skills and understanding of challenging content for most of the items, but some of the items in grades 3–6 Mathematical Reasoning, Grade 6 Number Sense and Measurement and Geometry, and Geometry Logic and Geometric Proofs reporting clusters are below the depth-of-knowledge levels of the standard. (See Appendix C.)

3.   The CMA measures the knowledge and skills described in its academic content standards and not knowledge, skills, or other characteristics that are not specified in the academic content standards or grade-level expectations.

The range-of-knowledge correspondence indicates whether there is at least one item aligned to at least 50% of the standards within a reporting cluster. This criterion gives an indication of whether the breadth of the content within each reporting cluster is being assessed and whether students are being asked to show a wide range of what they are expected to know and be able to do. The range-of knowledge results for grades 3–7, Algebra I and Geometry indicate that there is an acceptable range of items across the mathematics standards and that the mathematics CMAs measure the breadth of knowledge in the academic content standards. Reviewers were able to align items to the grade level standards which indicates that the items were testing the knowledge and skills specified in its academic content standards and not knowledge and skills not specified in its academic content standards. (See Appendix C.)

4.   The CMA items are tapping the intended cognitive processes and the items and tasks are at the appropriate grade level.

Since  Webb’s  criterion  of  depth-of-knowledge  was  consistently  met  it  indicates  that reviewers  were  assigning  the  depth  of  knowledge  to  the  items  that  were  the  intended cognitive demand of the standards. However, in grades 3–6 Mathematical Reasoning, Grade

6 Number Sense and Measurement and Geometry, and Geometry Logic and Geometric Proofs, items were assigned a depth of knowledge lower than that of the standard. Reviewers aligned the items to the content standards for each grade without difficulty. The reliability among reviewers was good, indicating reviewer consistency in assigning the depth-of- knowledge levels. (See Appendix F.)

5.   The  CMA  and  reporting  structures  are  consistent  with  the  subdomain  structures  of  its academic content standards.

When the average number of reviewers’ hits is compared to the CMA blueprints the results showed that Webb’s criterion of balance of representation for the reporting clusters was being met. As shown in the following tables, the average number of hits equals, or almost equals, the intended number of items on the CMA blueprints for mathematics grades 3–7,

Algebra I, and Geometry. This finding may be a result of reviewers sometimes aligning the items to a primary and/or secondary standard, where applicable.

Table 23: Comparison of Grades 3 and 4 Blueprints to the
Average Number of Hits for Each Grade
	Grade 3
	CMA
Blueprint
	Average
Hits
	Grade 4
	CMA
Blueprint
	Average
Hits

	Number Sense
	24
	27.13
	Number Sense
	23
	26.75

	Algebra and
Data Analysis
	13
	14.75
	Algebra and
Data Analysis
	15
	18.38

	Measurement and Geometry
	11
	10.38
	Measurement and Geometry
	10
	10.88


Table 24: Comparison of Grades 5 and 6 Blueprints to the
Average Number of Hits for Each Grade
	Grade 5
	CMA
Blueprint
	Average
Hits
	Grade 6
	CMA
Blueprint
	Average
Hits

	Number Sense
	21
	21.13
	Number Sense
	21
	24.63

	Algebra and
Data Analysis
	17
	20.88
	Algebra and
Data Analysis
	25
	24.25

	Measurement and Geometry
	10
	10.13
	Measurement and Geometry
	8
	8.13


Table 25: Comparison of the Grade 7 Blueprint to the
Average Number of Hits for Grade 7
	Grade 7
	CMA Blueprint
	Average
Hits

	Number Sense
	18
	22.13

	Algebra and
Data Analysis
	25
	24.75

	Measurement and Geometry
	11
	12


Table 26: Comparison of Algebra I and Geometry Blueprints to the
Average Number of Hits for Each Course
	Algebra I
	CMA
Blueprint
	Average
Hits
	Geometry
	CMA
Blueprint
	Average
Hits

	Number Properties, Operations, and Linear Equations
	15
	16.5
	Logic and Geometric Proofs
	18
	24.13

	Graphing and
Systems of Linear
Equations
	14
	15
	Volume and
Area Formulas
	11
	13.88

	Quadratics and
Polynomials
	19
	20.88
	Angle Relationships, Constructions, and Lines
	13
	17.63

	Functions and
Rational Expressions
	12
	12
	Trigonometry
	12
	13.25


Webb’s balance-of-representation index was also calculated for mathematics grades 3–7, Algebra I, and Geometry, which is an indication of whether one standard is receiving more emphasis on the test than another standard within a reporting cluster. In this way it can be determined by reporting cluster if there are any areas that may be overemphasized and possibly deviate from the intended blueprint. The balance of representation for mathematics grades  3–5 and 7 was “Yes” for all the reporting clusters except Mathematical Reasoning, which was deemed “Weaker” for grades 3–5, and “Yes*” for grade 6. This indicates acceptable alignment of the items across the reporting clusters but is not as strong for the reporting clusters with “Yes*” and “Weaker.” It should also be noted that Mathematical Reasoning is not part of the test design and is embedded in the items. (See Appendix C.)

Reliability among Reviewers
The intraclass correlation is based on the mean squares from the analysis of variance of a two- way random effects model, reviewers crossed with items (Shrout and Fleiss, 1979) as described in Appendix F. The overall intraclass correlation in the reviewers’ assignment of depth-of- knowledge levels to items was reasonably high for mathematics because the correlations for all grades are .70 or above. If there is a low variance in the reviewers’ coding in assigning depth-of- knowledge levels to items, the intraclass correlation has greater error. Table 27 provides a summary of the intraclass correlation.

Table 27: Summary of Reliability
	Grade
	Intraclass Correlation

	3
	.82

	4
	.81

	5
	.77

	6
	.72

	7
	.71

	Algebra I
	.79

	Geometry
	.75
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