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I.
Introduction

Question:  
What is the purpose of this Training Manual?
Answer:
This Training Manual is meant to a) prepare program administrators to conduct an alignment study using the Web Alignment Tool (WAT) and b) familiarize alignment study participants with the alignment process and the WAT.

At the end of training, project staff members should feel comfortable with:

· the general principles of alignment

· how participants register with the WAT

· how participants enter standards and assessments into the WAT

· how participants code assessment items and standards using depth-of-knowledge (DOK) levels

· generating alignment reports

· analyzing reports and interpreting Webb’s five alignment criteria

· training alignment study participants to use the WAT

· organizing and planning an alignment study using this system

Question:
How is this Training Manual organized?

Answer:
The Manual is organized so that program administrators, Group Leaders, and reviewers can all use it in different ways, to familiarize themselves with what they need to know.

	If you are a …


	You should read …

	Program Administrator organizing and conducting an alignment study
	The entire Training Manual

	Reviewer 
  coding assessment items and standards in one subject area
	Part I, Part II.B, and Part III

	Group Leader 

  training and leading a group of reviewers through the alignment process in one subject area
	Part I, Part II, and Part III


Question:
How do I use the CD Alignment Tool?

Answer:
If you are using the CD version of the Alignment Tool rather than the Web Alignment Tool (WAT), you will find important information in Part VI of the Training Manual. This section will tell you how to install and set up the CD Alignment Tool. It will also give you information about creating a local area network of computers for conducting an alignment study.

Using the CD Alignment Tool is essentially no different from using the Web Alignment Tool, aside from installation. Thus, the instructions found in Part II of this Manual apply for all users of the Alignment Tool.

Question:
What is alignment? 

Answer:
The term alignment describes 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. Defined in this way, alignment is a quality of the relationship between expectations and assessments, not an attribute of any one of these two system components. It describes the match between expectations and assessment that can be legitimately improved by changing either student expectations or the assessments. As a relationship between two or more system components, alignment is determined on the basis of multiple criteria described in detail in a National Institute for Science Education (NISE) research monograph, Criteria for Alignment of Expectations and Assessments in Mathematics and Science Education (Webb, 1997). Five general guidelines for alignment are found in the monograph: 

1. The alignment process must focus on the content or subject area and its attributes.  Science alignment could look very different from alignment for language arts. 

2. Alignment should be articulated across grades and ages—that is, alignment occurs not only within a grade, but also between grades. For example, the growth in knowledge over grades expressed by the mathematics standards should be similar to the progression of knowledge measured by assessments over the grades. 

3. Alignment must address issues of equity and fairness. This can pertain to special education or culturally relevant content. 

4. The alignment process should address pedagogical implications that might arise. 

5. Alignment should be reasonable with respect to the resources needed to attain such alignment. 

Question:
Why is alignment important?

Answer:
The alignment of expectations for student learning with assessments for measuring students’ attainment of these expectations is an essential attribute for an effective standards-based education system. Without adequate alignment between standards and assessments, teachers and students become confused about educational expectations. Among other things, this can result in learning expectations being lowered for some students while being raised for others, creating potential inequities. For these reasons, alignment between curriculum standards and assessments is now required under the provisions of several federal education statutes. 

Alignment has some other implications for educators and administrators. Participating in an alignment analysis leads to increasing awareness of the type of knowledge and depth of knowledge that can be displayed or demanded in various content areas, standards, and assessment items. Furthermore, the results of an alignment analysis will not only help determine the quality of the alignment, but also provide direction for how the district and state education personnel can refine standards and/or identify more appropriate assessment items.

Question:
What are the alignment criteria used in this alignment system?

Answer:
 Norman Webb’s alignment system is one of several alignment systems developed during the last decade (Webb, 1997). In this system, there are five criteria for alignment between standards and assessments. These criteria, and their associated cutoff values, are described more technically in Part V of this Manual.

· Categorical Concurrence --- This criterion measures the extent to which the same or consistent categories of content appear in the standards and the assessments. The criterion is met for a given standard if there are more than five assessment items targeting that standard.

· Depth-of-Knowledge Consistency --- This criterion measures the degree to which the knowledge elicited from students on the assessment is as complex within the context area as what students are expected to know and do as stated in the standards. The criterion is met if more than half of targeted objectives are hit by items of the appropriate complexity.

· Range-of-Knowledge Correspondence --- This criterion determines whether the span of knowledge expected of students on the basis of a standard corresponds to the span of knowledge that students need in order to correctly answer the corresponding assessment items/activities. The criterion is met for a given standard if more than half of the objectives that fall under that standard are targeted by assessment items.

· Balance of Representation --- This criterion measures whether objectives that fall under a specific standard are given relatively equal emphasis on the assessment.

· Source of Challenge --- This criterion is met if the primary difficulty of the assessment items is significantly related to students’ knowledge and skill in the content area as represented in the standards. 

The WAT allows you to perform more than just Webb alignment studies. For example, with the help of Gary Cook the WAT has been adapted to perform English Language Learners (ELL) alignment studies. You may also use a different set of cognitive levels with a greater number or fewer levels than the four depth-of-knowledge levels Webb developed. The following parts of the Manual explain how.

Question:
What does an alignment study look like? What actually happens?

Answer:
This Manual has been designed to answer these questions—to give a detailed explanation of what happens during an alignment study. A summary of the main phases of an alignment study follows.

First, when a state education department decides to use this system to evaluate the alignment between its curriculum standards and assessments, it must determine which subject areas and which grade levels to align. Each subject area, like mathematics, will be studied by one or two groups of reviewers, depending on how many grades are to be studied and how many days are allocated to the process.

For the sake of reliability, each group should have at least five reviewers, one of whom is the Group Leader. The reviewers should be administrators, teachers, and content experts familiar with the general content and expectations for the grades that the group will be reviewing. Reviewers from outside the state should be brought into the process to add perspective and validity to the study.

For each grade level, the primary role of a reviewer is: 

1. To judge the depth-of-knowledge level of the content objectives under each standard;  

2. To judge the depth-of-knowledge level of each assessment item;  

3. To identify the primary and up to two secondary objectives to which each item corresponds; and,  

4. To judge whether there is a source-of-challenge issue with any items. 

The reviewers record all of this information using the Web Alignment Tool (WAT), which then aggregates the data and calculates whether or not the five alignment criteria are met for each standard and the assessment. A detailed description of the alignment process and the WAT follows in Part II. The depth-of-knowledge (DOK) level definitions and examples for the content areas of mathematics, reading, language arts, science, and social studies can be found in Part III of this Manual.

Along with the duties of a reviewer, the additional duties of a Group Leader are:

1. To register each group member with the WAT;

2. To enter into the WAT the number and types of assessment items for each grade’s assessment(s);

3. To enter the state’s standards and objectives into the WAT;

4. To train the reviewers in using the WAT and to familiarize them with the depth-of-knowledge (DOK) levels for their content area;

5. To lead the group’s consensus process for determining the DOK levels of the standards and objectives for each grade level, and to enter this information into the WAT.

Finally, the primary duties of the program administrators organizing the alignment study are: 

1. To schedule and organize the alignment workshop (Part IV), and 

2. 2.   To write the final report of the results of the study (Part V).

II. The Web Alignment Tool and the Alignment Process

The purpose of this section is to familiarize program administrators, Group Leaders, and reviewers with the Web Alignment Tool and the alignment process.

Section A describes the responsibilities of the Group Leaders.

Section B describes the responsibilities of the reviewers.

IMPORTANT: Since a group leader is also a reviewer, Group Leaders should become familiar with both sections!

Question: 
What exactly is the Alignment Tool?

Answer:
The Alignment Tool is a computer tool that automates the process of aligning state education standards with standardized tests. The tool is available in two forms: the Web Alignment Tool (WAT), which is accessed via the Internet, and a CD version of the WAT. Because most people will use the Internet application, this Training Manual uses the terms WAT and “Alignment Tool interchangeably,” unless referring specifically to the CD.  

The Web Alignment Tool (WAT) is an Internet application that allows state and district program administrators to automate the process of gauging alignment between standards and assessments. It can be accessed at the following Web site:

http://www.wcer.wisc.edu/wat
The CD Version of the WAT offers all of the same functions as the WAT without requiring an Internet connection. Instead, the CD is downloaded to a computer hard drive, and computers are networked together to share data. For more information on how to install the CD, refer to Part VI, The CD Alignment Tool. Once installed, the CD version of the WAT operates in exactly the same way as the Web site. References to the WAT in this Training Manual thus apply to both the Web-based and CD version of the Alignment Tool.       

Question:
How does the WAT measure alignment?
Answer:
This tool makes it possible to gauge the alignment between the standards and the assessment on the basis of the five criteria outlined in the introduction: categorical concurrence, depth-of-knowledge consistency, range-of-knowledge correspondence, balance of representation, and source of challenge. The WAT records all of the information about assessments and standards acquired during the alignment process, producing statistics and alignment reports on each of the five criteria. (Study participants may view these reports immediately after finishing coding items for a given grade by simply entering the Reports link at the top of the WAT screen. Part V of the Manual provides detailed information about how to interpret and use these computer reports.)
Section A:
 Group Leaders

	What a Group Leader Must Do in the Alignment Process*

	Before the alignment seminar
	1.
	Register your group with the Web Alignment Tool.

	
	2.
	Enter information about the assessment(s) you will be studying with the WAT.

	
	3.
	Enter the state standards into the WAT (or verify that they are already in the system).

	
	4.
	Create studies in the WAT by pairing assessments and standards.

	During the alignment seminar
	5.
	Train your reviewers (Phase I) on your content area’s Depth-of-Knowledge (DOK) Levels and on how to register with the WAT.

	
	**6.
	Facilitate the consensus process for each grade. This is when reviewers come to agreement on the DOK level of each objective.

	
	7.
	Train your reviewers (Phase II) on how to code assessment items.

	
	**8.
	Enter the consensus DOK values for each objective in the state standards as the leader’s (hence, the group’s) values.

	
	**9.
	Lead a debriefing process about each grade’s alignment study, after your reviewers have finished coding items for that assessment.


*In addition to the Group Leader responsibilities outlined above, Group Leaders will also participate in the objective coding process (which occurs between Steps 5 and 6) and the item coding process (which occurs between Steps 8 and 9). These processes are outlined in the directions for reviewers later in this section.

**Steps 1, 2, 3, 4, 5, and 7 only need to be performed once by the Group Leader. Steps 6, 8, and 9 must be completed once for each study that your group performs.

Steps to be completed before the day of the Alignment Institute

Step 1: Registering with the Web Alignment Tool (WAT)
The following information applies to both the Web and CD versions of the Web Alignment Tool. The first step in using the WAT is registering your group with the system. This is done at the same time the Group Leader registers with the group. While the Group Leader must register separately from the other reviewers, he or she will also be considered a reviewer in the alignment study. Part of the task in registering a group is determining how the group will be constituted. There are several options for organizing groups: 

1. A Group Leader may help facilitate all content areas across all grades. 


(Example: One Group Leader for 4th, 8th, and 10th grade mathematics, science, and reading/language arts, etc.)

2. A Group Leader may help facilitate each content area and each grade. 
(Example: One Group Leader for 4th grade science; one Group Leader for 8th grade science; one Group Leader for 10th grade science; one Group Leader for 4th grade social studies, etc.).

3. A Group Leader may help facilitate each content area across all grades. 
(Example: One Group Leader for 4th, 8th, and 10th grade mathematics; another

Group Leader for 4th, 8th, and 10th grade reading/language arts, etc.
We recommend that groups be formed according to Option 3. Under this scenario, the reviewers are dealing with standards and items from the same content area, instead of with multiple reviewers for each grade. This practice lends itself to more consistent alignment results. It is an option that also presents greater opportunities for future vertical alignment between grades.

To register the group and the Group Leader:

1. Go to the Web Alignment Tool homepage.  [If you are using the CD, enter the CD into your computer. The WAT screen should appear with a link for Installation Instructions at the bottom. Click this and follow the instructions to set up the CD Alignment Tool. See Part VI of this Training Manual for more detailed instructions.]

2. Click on the Login link at the top of the screen.  The screen that will load is pictured in Fig. 2.1
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Fig. 2.1

3. When the login page loads, click on the Group Registration Page link near the bottom of the screen. Fill out the required group information (name, email address, etc.) and make a note of the user name and password you have selected. An example of this screen then appears.

	Note: The information the Group Leader enters on the registration page does not limit in any way the types of studies that can be conducted by the Group Leader. For example, you may register for grades 1, 2, 3 and still do studies for grades 6, 7, and 8. The same is true with state, content, etc.


The Group Registration Page
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Fig. 2.2

When you finish registering as a Group Leader, go to the bottom of the screen and select Submit.

On the next screen, the computer tool will give you a group ID number, which you should note and share with reviewers in the group. You and the other reviewers will need this number every time you log onto the system. You should also write down your username and password; you will need these later as well.

Once you have registered with the WAT, the registration information you have saved will be recorded, even if something goes wrong while you are entering information. If a system error appears, you may always log off and then log on again. You will not lose your registration information by logging off, closing the browser window, or shutting down your computer.  

Step 2: Entering Assessments into the System
In order to enter an assessment into the WAT, the Group Leader needs the following information about the assessment:

· How many total items are on the assessment? or, If the test has numerous sections, what are the sections called and how are they numbered?

· If the test has numerous sections, are they numbered sequentially?

· Which items, if any, should not be included in the alignment analysis? (For instance, items that are being field-tested and do not count toward student scores should not be coded by reviewers, or considered in the alignment data.)

· What are the point values of each assessment item?

Once the relevant information about each assessment is obtained from the study coordinators, the Group Leader may enter the assessments into the WAT. You may either enter assessment information into the system now (during the group registration process), or later, from the Group Leader’s Administrator Start Page. If you are doing this during the group registration process, the following screen will appear. 
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 Fig. 2.3

If you are entering assessments for the first time, the initial step is to scroll to the bottom of this screen and select Add New Assessment. If you believe that your assessment has already been entered into the system, you may also use the other search features on the screen to search for the assessment.

When the next screen appears, the following information about the new assessment should be entered into the system:

· Assessment Title

· State

· Subject

· Grade

· Course

· District

· Source of Assessment

· Form (1, unless you are analyzing multiple forms for that grade)

· Number of Items

· Test Administration Begins

· Test Administration Ends

After all of the assessment information is inserted, click on Add to List to add the assessment into the system. After the assessment is added, information about the assessment you just entered should appear at the bottom of the screen. Now you may change the assessment information on the top half of the screen to that of a new assessment, adding new assessments to the Web Alignment Tool from this screen.  

If there is specific information you want to customize for a particular assessment, you may also, at this point, make such changes. Click Edit next to the assessment title and you will reach the screen pictured in Fig. 2.4. From here, you can enter specific information about the assessment items.

[image: image4.jpg]sessmet T | Kansas Mathematics Grade &
e [Kansas E] [ [Mathernatics ¥
ot [ ¥ [course [General v
s [rone ] [soue ot ssassment: | Commercial Vendor v
o 1 [T—— 55

hemk et tissing Commart
e 1] = [ |
| 1l = [ |
1| = [ |
s 1|l m [ |
s |f 1| = [ |
ol 1] ® [ |
[ ]| = [ |
s 1| m [ |
i 1| = [ |
w ] O [Section 2, #1 ]
w ] O [Section 2,42 ]
n ] @ [Section 2,48 ]
w ] @ [Section 2, 4 |





Fig. 2.4

a)
If an item on the test is worth more than 1 point, you should change the weight of that item accordingly. 

b)
If an item is not meant to be included in the analysis, because it is a field test item or for some other reason, check the “Missing” box next to that item. When a reviewer gets to this item, he or she will see a prompt telling him/her to skip it.

c)
If the test has multiple sections that are numbered differently, do not try to change the item numbers along the left side of the assessment information screen. These numbers cannot be altered. Instead, you should use the Comment boxes to make the sectional numbering clear to the reviewers, in order for reviewers to know how the numbering in their test booklet corresponds to the computer numbering (see Fig. 2.4).  The comments you make here will appear under the item number on the Item Coding screen for each reviewer (see Fig. 2.17). For example, suppose your assessment has two sections: “Vocabulary” (with items 1 to 15) and “Reading Comprehension (with items 1 to 35). You might write a comment for the first 15 items, indicating “Vocab 1,” “Vocab 2,” … “Vocab 15,” and a comment for items 16 to 50 indicating “Reading 1,” “Reading 2,” … “Reading 35.” Although this may be tedious, it is easier than renumbering all of the test booklets for the reviewers!

d)
If you want to change the number of assessment items, you may insert or remove items by indicating the number of items to insert or remove and hitting the Add Items or Remove Items key.  

e)
Enter Save at the bottom of the screen to continue, or to save any edited changes.  

When you are finished entering the assessments, click on the Back to Search link, which will take you back to the original Search Assessments screen. Enter Done at the bottom of the screen and you will be redirected to the Group Leader Administration Page. You may continue with the next step (entering standards) or log out and enter standards later.

The Group Leader Administration Page

To get to this page, simply log in as a Group Leader. If you are already logged in as a Group Leader, simply click HOME at the top of the page.
From here you can:

· add a new assessment or edit an existing assessment

· enter or upload a new standard, or edit an existing standard for your state

· create a new study or edit an existing study

· delete a study, or an assessment or standard, that is not part of a study

Additional information on performing these tasks is found in the sections that follow.

This screen also displays the following information: 

a) all reviewers registered in your group,

b) all of the assessments you have entered or selected, 

c) all of the standards for your state, and 

d) all of the studies you have entered for your group to complete.  

An example of this screen is pictured in Fig. 2.5.

[image: image5.png]Group Members

‘The following peaple have registered as members for your group

FirstamelLast flamelsername  Last Login Email
Bob__ | Roberts |hobroberls 51072005 2:43.16 Phorbroberts@holmailcor

Assessments

‘The following lists the assessments that ars assigned to your group. ffyou would ike to add a new assessment to your group
clickthe ‘Add New Assessment link belaw,

Tame ateBubjectbistiictGradeFormp ems| __ Created Wodified
ansas Gracie 12 Assessmert] KS | Lang | none | 12 | 2 | 6 _[11/32004 3:57:24 PMS 02005 2:50.24 P EDIT
‘200 New Assessment

Standards

“The following lists the standards for your state

Wame ubjectGrade] _Created Wodified
ansas Reading Grade 12| Lang | 3 3172005 10:30:13 AMBA 02005 2.43.18 PMEDIT
[ansas Wrting Grade 12| Lang | 10_[311/2005 10:30.42 AMB/10/2005 243:37 PR EDIT

Enter New Standarg

Studies

“The following lists the studies you wish for your group mermbers to complete.

Rssossment Fuatefubjectfourseradel, = | Stndard  Buutefrade] Created Plodiied betas
Kansas Grads 12 Kansas Reading 602005
noas Srede 12 | ks | Lang [cenera| 12 | 5o | MTseeReadng [y |5 | BIORO0S STUDY DETAILS et





Fig. 2.5

Step 3:  Adding State Standards to the System (or Verifying Standards)

	Note: State standards should be entered into the system at least two days before reviewers are to complete the process in order to assure there is adequate time!


To enter standards into the WAT, the Group Leader must first know how the study’s administrators want the state’s student expectations to be classified. The Alignment Tool allows for up to three levels. Different states have different names for these various levels, including “strands,” “benchmarks,” “competencies,” etc. For the sake of consistency in the Alignment Tool, we call the three levels Standard, Goal, and Objective. If you employ only two levels, these will be called Standard and Objective. 

· Standard is the most general. It may be a broad statement of student activities, such as “Students read for understanding,” or it may simply be a content classification like “Geometry.” The data are reported out at this level. In other words, the computer reports for a particular grade give information about the alignment of each standard with the appropriate assessment.

· Goal is the middle level of specificity. Each standard is composed of goals that may involve smaller topic areas or more precise student activities. Many states do not have three levels, so this level may be omitted when entering standards into the WAT.

· Objective is the most specific level. Each goal is composed of objectives, which specify particular kinds of activities or skills (e.g., “Read and identify types of poetry and the use of inversion, rhyme, and rhythm,” or “Convert units within a measurement system.”). When reviewers are coding items, they will match assessment items with one or more objectives, if possible. Reviewers are instructed to match an item with a Goal or a Standard only if none of the objectives target the item.

When you determine how the state standards should be classified, you may enter the standards into the WAT. You will enter standards from the Group Leader Administrator Start Page. But, first, check the Group Leader Administration Page to ensure that your state’s standards have not already been entered into the WAT.

	Alternate Standard Structures

Your standards may be categorized according to multiple dimensions. For example, many English Language Learners (ELL) standards have a Standard/Goal/Objective structure, as well as a Proficiency Level/Objective structure. You may wish to produce alignment results according to both of these structures. 

Make sure when you are entering standards on this screen that you enter only the primary Standard/Goal/Objective structure of the standards. Once you have created studies that use these standards, you will get a chance to enter alternate standard configurations for the standards. 

See Step 4: Creating Studies for information about how to enter this alternative standard structure. If you would like more information about conducting an ELL study, see Appendix B.


The Group Leader Administration Page lists all standards that have been entered for your state. By clicking Edit next to the title of the standard, you may see whether the standards are those you want to use and/or whether they are up to date. 

To enter a new standard, click Enter New Standard in the middle of the Group Leader Administration Page.

Note: if you are using the CD version of the WAT, it is possible that your state’s standards have been entered into the Web version of the WAT. If so, you may be able to upload your standards from the Web. See Part VI of the Training Manual for instructions about uploading and downloading standards from the WAT.

At the new screen (Fig. 2.6), you should enter the name, state, subject, and grade level of the standard, and then click on Create Standard.
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Fig. 2.6

The next screen is where you will begin entering standards, and the lower half of the screen shows the basic outline format that reflects, and allows you to differentiate between, the levels of your state’s standards. 

The Group Leader’s next step is to manually enter the standards, objective by objective, or to upload them from a saved file. Instructions for uploading standards from a saved file can be found on p. 22. If you can easily get the standards into an Excel spreadsheet, this option may save you time.

To enter the standards manually, go to the section of the new screen that reads “Row to insert below of.”  You will use the drop-down box to number your first standard, after which new standards and objectives will be placed in relation to existing standards and objectives. This screen is pictured in Fig. 2.7.

· To see some sample standards in another browser window, select Sample Standard Structure. If you would like to experiment with these sample standards in order to become more comfortable with editing standards, select Add Sample Standard Structure.
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Fig. 2.7
To enter a first standard, Select 1 from the drop-down menu. In the space for Level, enter 1, and in the space for Description, enter the description of the first standard (i.e., “Vocabulary Acquisition” in Fig. 2.8).
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Fig. 2.8

When you have finished entering the first standard, enter Add Standard/Goal/Objective. The standard will appear at the bottom of the screen (as in Fig. 2.9).  

To enter an objective under that standard, use the drop-down box to select standard 1.  You select 1 because that number immediately precedes the place where you want to insert your next objective.  Under Level, enter 1.1 (or the referent to the sub-level in your state) to name the first objective.  In the description box, type the first objective.  An example of this step is shown in Fig. 2.9.
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Fig. 2.9

When you hit the Add Standard/Goal/Objective key this time, your first objective will appear underneath the standard at the bottom of the screen. Use the Increase Indent button to create an indent for that objective and to indicate to the WAT that this is a different level from that of the standard.

To add new standards or objectives, select the number from the drop-down box that lists the standard or objective immediately preceding the point at which you want to insert an objective. Use the Level button to indicate the level/number of the new standard or objective. For instance, to enter Objective 2.3, select 2.2 as the Row to Insert Below, and 2.3 as the number for the new level. An example is shown in Fig. 2.10.
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Fig. 2.10
The outline format that begins to take shape as you enter standards should show clear differentiation between standards, objectives, and goals through its indentations. Each indented number in the outline indicates a sublevel. If you wish to make changes to indent something that does not appear to be listed as a sublevel (when it should be), use the Increase Indent button to tell the computer to indent the objective and recognize it as a sublevel. You can also Decrease Indent if something is indented and identified as a sublevel that should not be.   

For instance, in Fig. 2.11, Objective 1.1 is not indented to indicate a sublevel, and Standard 2 is indented in such a way that it appears to be an objective rather than a standard.  
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Fig. 2.11

By using the Increase Indent button to change Objective 1.1, and the Decrease Indent button to change Standard 2, you may indicate the appropriate levels as shown in Fig. 2.12.
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Fig. 2.12

If at any point you wish to edit or delete a standard, goal, or objective you have already entered into the WAT, click on the Edit or Delete button next to the appropriate objective. The subsequent screen will allow you to edit information you have entered, or will clarify whether you want to delete the objective. When finished making changes, click on Save.

The example and description provided above is for a two-level system (Standard/Objective). If your state has a three-level system (Standard/Goal/Objective), then you will add an extra indentation when you add goals and objectives. For instance, to add the first goal pictured in Fig. 2.13, you would enter 1 for the “Row to Insert Below of” and 1.1 for the “Level.” After the outline adds the objective, you indent to show a new level.  

To add the first objective under the first goal in Fig. 2.13, you would enter 1.1 for the “Row to Insert Below of” and 1.1.a for the “Level.”  You would then indent the objective to distinguish it from the goal.  
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Fig. 2.13

Uploading Standards from a Saved File

If you click on Excel File-Standard Upload Instructions, the following will appear in a pop-up window.

The Excel file needs to be in the correct format in order to be uploaded to the WAT properly. The name of the file does not matter, but the name of the worksheet the data are in does matter. The worksheet needs to be titled “Sheet1.” When you create a new Excel spreadsheet, by default there are three worksheets titled Sheet1, Sheet2, and Sheet3. 

Sheet1 needs to minimally contain two columns. The first column should be titled “Level” and contain the level names. Level names are limited to 10 characters and should contain no spaces. The second column should be titled “Description” and contain the description or verbiage of the objective. After creating the document, you should have two columns titled “Level” and “Description” and, as you move down the rows, you should have a Level name and Objective description in each row. Cells with missing text may inappropriately import the objective. Also, there should be no merged rows or columns where one column spans two rows, or one row spans two columns. The following is an example of what the worksheet should look like.
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After uploading the Excel file, you will still need to set up the structure of the standard. For example, Level 1.1 needs to be under Level 1 and Levels 1.1.a and 1.1.b need to be under 1.1. To do this, click on the “Increase Indent\” link by Level 1.1 once to place it under Level 1. To place 1.1.a, and 1.1.b under 1.1, click “Increase Indent” twice for each objective.

You can have the structure set up when you unload the Excel file by adding the third optional column “Indent.” To place the objective in the correct hierarchy, place a number, 1 through 4, in the “Indent” column. The following illustrates what the worksheet should look like.
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Step 4: Creating Studies

After standards and assessments are entered into the system, there is one easy step remaining before the alignment study can begin. You must create studies by pairing each assessment with the appropriate grade-level standards. To do this, log on as a group leader, which will take you to the Group Leader Administration Page. Now go to the bottom of this page and click on the link Enter New Study. This will take you to the screen shown in Fig. 2.14.
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Fig. 2.14

· On this screen, select your state and subject and click Search Assessments for a list of assessments to choose from. 

· Next, select your state and subject and click Search Standards for a list of standards to choose from. 

· Now, select one assessment and one standard (i.e., a set of Grade Level Standards), and you will create a study to measure the alignment between the assessment and the corresponding grade-level standards. 

· Click Create Study. You have now created a study for your reviewers to complete for one grade level.

Note: If your reviewers will be performing an alignment process on more than one assessment and standard, you will need to create additional studies. You may do so in the same way, entering Create Study for each new alignment study, from this screen. 

· When you are finished creating studies, click Done. You have now completed the computer steps required to prepare for an alignment study.

Editing Study Details

After you have created a study, you may go to the Group Leader Administration Page (see p. 17) and edit the Study Details for that study. This enables you to customize the study in several ways.
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Fig. 2.15

1.  You may change the number of DOK Levels to a number other than 4. If you choose to use a different set of cognitive levels, be sure to inform your reviewers of this choice and train them appropriately!

2.  You may make the study a Gary Cook ELL Alignment Study rather than a Norman Webb Alignment Study. This will allow you to aggregate the data for the study across two dimensions instead of just one. To make use of this feature, you must enter an Alternate Standard Configuration and assign Sub Groups in the box below.

ELL Alignment Studies

Often a state’s English Language Learners (ELL) standards will have two dimensions instead of one. Any objective will be listed as falling under a particular content expectation (standard) and falling under a particular language proficiency level. Therefore, the alignment analysis should be performed according to both dimensions. Does each standard meet the four alignment criteria (Categorical Concurrence, Depth-of-Knowledge Consistency, etc.)? Does each proficiency level meet the four alignment criteria?

You need to use this screen for any study where you want to analyze alignment results along two or more dimensions. For each configuration in which your standards have other than the primary configuration, you must select Alternate Standard Configuration. 

· In the box provided, type the name that you wish to use for the alternate configuration. Click Add.
· The new standard configuration should appear below. Click Edit.

· On the next screen, there is a place where you can add the names of the alternate “standards” that you are using. For example, if your alternate configuration is Proficiency Levels, your alternate standards may be called “Beginning,” “Intermediate,” and “Advanced.” Enter the name of each standard, and click Add. It should appear below on your list. In a moment, you will get a chance to categorize the existing objectives under these alternate standards.

· Click Done when you have entered the alternate standard titles. This will bring you back to the Study Details page.

· Click on Assign Sub Groups. This will bring up a page with a list of the standards and objectives. For each objective, you now have the chance to categorize it under the alternate standard that it should fall under. For example, you can categorize Objective I.A.3 (which is already listed under Standard I and Goal A for the purposes of the regular standard configuration) as falling under the “Intermediate” proficiency level.

· Click Save after you are finished categorizing the standards under the alternate standard structure.

· If you make a mistake along the way, you may edit or delete any alternate standard configuration from the Study Details page.

Appendix B of this manual includes much additional information about conducting an ELL alignment study. This includes a slightly different set of alignment criteria that may be used, as well as information about how to interpret the alignment results according to the different standard configurations.

Get Paper Coding Forms.  There are two links that allow you to print out paper coding forms for the study’s assessment items and for the study’s standards. These forms are extremely useful for reviewers to have on hand during the alignment study as backup copies. See Part IV of this Manual for other sample forms for your study.

Steps to complete the day of (during) the Alignment Institute
Step 5:  Training Reviewers (Phase I)
The previous four steps should all be completed before the Alignment Institute begins. The workshop will open with a welcome and introduction by the state staff members who are organizing the study. After this, the reviewers will split into subject-area groups, and you will train them on (a) the depth-of-knowledge (DOK) levels for their subject area and (b) how to register with the WAT.  

a) DOK Levels Training

Definitions for the DOK levels for the different subject areas can be found in Part III of this Manual. Reviewers should be given copies of the definitions at this time and, together, should go through these definitions carefully. Also included in Part III of the Manual are sample objectives and items coded to the described DOK levels. The sample objectives and items may be reproduced and discussed to help reviewers gain a greater sense of the application of the DOK levels to specific items.

b) Registering with the WAT

You should first show the reviewers how to register with your group (you will need your group number here). Then you must provide orientation on how to select a study and complete Part I (coding objectives). Instructions for coding objectives can be found in the following section of the Manual.

Step 6:  Facilitating the Group Consensus Process

The purpose of this Step is to reach consensus about the DOK levels of the objectives.  This requires the following:

	A.   Reviewers individually enter DOK values for each of the objectives in

      the appropriate grade level.

B.   The Group Leader prints out the reviewers’ individual DOK values.

C.   The group comes to consensus about the DOK level of each objective.




A.  Reviewers individually enter DOK values for each of the objectives in the appropriate

      grade level.

The steps for entering these DOK values are described in Section B of this part of the Manual (Part II). For this part, you should log in as a reviewer, and not as a Group Leader. (Later, when it is time to enter the group consensus DOK values, you will log in as a Group Leader. But at this point, the DOK values you enter are not treated differently from the values entered by the other reviewers.)
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Fig. 2.16

B.  The Group Leader prints out all the reviewers’ individual DOK values.

At any time during the DOK entry process, you may check on the progress of the other reviewers by clicking on the link Show Group Members’ Results. The screen shown in Fig. 2.17 will appear. You should print out the screen that shows the DOK levels entered by each of the reviewers. You will need this for the group consensus process.

This same screen can be arrived at by going to the Group Leader Administration page (the screen that appears immediately after Group Leader’s login) and clicking on Study Details for the appropriate study.  
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Fig. 2.17

C.  The group comes to consensus about the DOK level of each objective.

At this point, gather the reviewers around a table. You should make sure each of them has:

· a copy of the standards for the grade you are reviewing, and 

· a copy of the DOK-level definitions. The reviewers will be referring to the definitions in the upcoming discussion.

In addition, you should have a print-out of

· the DOK levels assigned by the reviewers to that grade’s objectives.  

You now lead the group in a discussion that will bring about consensus on the DOK levels for these objectives. For each objective, the reviewers must come to agreement about what the most appropriate DOK level is for that objective. Make sure that you record these group consensus values—you will need to enter them into the WAT later.  There is no one way to lead this discussion process, but the table on the following page provides suggestions we have found to be helpful in the past. Be sure to remind reviewers of the guidelines found in Section B below for coding DOK levels to objectives.

	Tips for Facilitating the Consensus Process



	1.
	Read each objective aloud before discussing it.

	2.
	As you go through the objectives, actively solicit comments from all reviewers.  Pay special attention to making sure that the reviewers from within the state feel involved. (Not every reviewer needs to address every objective, but make sure that everyone is included in the process.)



	3.
	Use your print-out to call on people who coded DOK levels differently from the coding of other members of the group, and ask them to explain why they coded the objective to the particular DOK level. Be sure they use the DOK definitions to justify their answers.



	4.
	Once two reviewers have described how they have coded an objective differently, ask a third reviewer to highlight the differences between these two interpretations.  



	5.
	Restate and summarize to reviewers your interpretation of what the reviewers have agreed on and what they have disagreed on.



	6.
	If there is a difference in interpretation of the objective’s terminology or expectations, appeal to a reviewer with experience in teaching that grade level with these standards to discern how the state’s teachers might be interpreting the objective.



	7.
	Ask if anyone, through other reviewers’ explanations, now wants to change his or her mind about their original coding.



	8.
	If the viewpoints on the DOK level of an objective are divided, point to the most likely skills or content knowledge required in the objective, not the more extreme possibilities the objective might allow for.



	9.
	As the facilitator, try not to dominate the consensus process. Even if you have strong feelings about the DOK level of an objective, wait to see if other reviewers highlight your point.  




Step 7:  Training Reviewers (Phase II)

[As in the case of Step 5, this step only needs to be taken once, rather than for each study your group performs.]

a)
 Coding sample items

Now that your group has completed its first consensus process, members should be familiar with the standards for that grade. Pick four or five items on the assessment and have the reviewers code them (individually, with pencil and paper, not using the WAT) according to DOK level, primary/secondary objectives, and source of challenge. When they are finished, go through these together to make sure people understand and agree on the process of coding. Pick these sample items from different parts of the test in order to get some range of subject matter and item style.

Be sure to emphasize the distinction between Source of Challenge and Notes. Reviewers often forget to look for specific source-of-challenge issues unless they are reminded of it.

b)
Coding items using the WAT

Details about how to code assessment items using the WAT are included in Section B of this part (Part II) of the Training Manual.

Step 8:  Entering the Group Consensus DOK Values
Once you have the group consensus DOK values for the objectives, you must enter them into the WAT. This step takes very little time and may be carried out while the reviewers are coding the assessment items for the appropriate grade level. 

To enter the results of the group consensus, the Group Leader must log in as a Group Leader, and then go to Review and Part I. Enter Save at the bottom of each page as you enter the group consensus values.  

When you are finished, proceed to Part II of the review process: coding the assessment items. The steps for this process are described in Section B of this part of the Manual.

Step 9: Leading the Debriefing Process

After reviewers have coded the items on the initial assessment, the Group Leader should facilitate a group discussion of the process. This discussion is important in the effort to make sure that reviewers are interpreting the assessment based on the defined depth-of-knowledge levels. In addition, the answers given by reviewers to the debriefing questions may be referred to in the reports, if they explain an aspect of the assessment or the process that is worthy of note. The following questions (included as a printable Appendix in Section IV) should be asked after reviewers finish coding each assessment:

Debriefing Questions

Content Area:  ______________________    Grade:  _____________________

A.  For each competency, did the items cover the most important topics you expected on the competency? If not, what competency was not appropriately covered and what topics were not assessed that should have been?

B.  For each competency, did the items cover the most important performance (DOK levels) you expected on the competency? If not, what competency was not assessed at an appropriate depth-of-knowledge level and how should the assessment of the competency be improved?

C.  Compared to competencies and assessments in other grades, did the competencies and assessment at this grade show an appropriate progression in content and depth of knowledge?

D.  What is your general opinion of the alignment between the competencies and assessment:

i.   Perfect alignment

ii.  Acceptable alignment

iii. Needs slight improvement

iv. Needs major improvement

v.  Not aligned in any way?

E.  Other comments?

After you have finished leading the debriefing process, you have finished your responsibilities as Group Leader. We thank you for your participation. For information on how to interpret or create reports, the steps involved in planning an alignment seminar, or using the CD version of the tool, turn to Parts IV, V, or VI of this Training Manual. 

Section B:  Reviewers  

	What a Reviewer Must Do in the Alignment Process



	1.
	Participate in training by your Group Leader on depth-of-knowledge levels and how to use the Web Alignment Tool (WAT).



	2.
	Register with your group on the WAT.

	3.
	For each grade, assign depth-of-knowledge (DOK) values to each objective in the state standard. 



	4.
	With the facilitation of the Group Leader, discuss with the other reviewers how you coded the objectives in order to reach a consensus on the DOK levels of the objectives. 



	5.
	Code the assessment items for each grade. For each item, assign an appropriate DOK level and select the objective(s) that the item targets.


	6.
	Debrief with your Group Leader for each grade.



Step 1:  Training on DOK Levels and the WAT

Your Group Leader will offer directions on using the Web Alignment Tool (WAT) and will train you on the depth-of-knowledge (DOK) levels. The second phase of this training, on how to code assessment items, will come after you participate in your first consensus process with the other reviewers. Details on using the WAT and DOK levels are presented on the following pages.

Step 2: Registering as a Reviewer

Reviewers can register with the WAT by going to the Login page (www.wcer.wisc.edu/wat) and entering the following information:

· Group ID number on the first screen (obtained from Group Leader)

· Group Title

· Start Date – the day the Alignment Institute begins

· End Date – the day the Institute ends

· State

· Content Area – Mathematics, Language Arts, Science, Social Sciences

· District (optional)

· Reviewer’s Grade Coverage 

Note: This information entered by individual reviewers does not limit in any way the types of studies that can be conducted by this group. For example, the Start Date and End Date do not limit the time during which studies are conducted. In addition, the content area does not limit the studies; you may register the group as a Mathematics group and still do studies with Language Arts. The same is true with other elements, such as state, grade coverage, etc.)

Step 3: Assigning DOK Values to Each Objective in the State Standard

Understanding and Using the Depth-of-Knowledge (DOK) Levels

Interpreting and assigning DOK levels both to objectives within standards and to assessment items is an essential requirement of alignment analysis. 

Before beginning the review process, you should be adequately trained to identify, understand, and apply the different DOK levels for items and objectives within their content area.  
	DOK Level
	Title of Level

	1
	Recall

	2
	Skills and Concepts

	3
	Strategic Thinking

	4
	Extended Thinking


Detailed definitions, explanations, and examples for the DOK levels in mathematics, science, and reading/language arts are provided in Part III. After developing a strong understanding of the different DOK levels, your task for each study is to assign a DOK level to each objective within the grade level of that study. The following guidelines are helpful when considering which DOK level to assign an objective:

· The DOK level of an objective should be the level of work students are most commonly required to perform at that grade level to successfully demonstrate their attainment of the objective.

· The DOK level of an objective should reflect the complexity of the objective, rather than its difficulty. The DOK level describes the kind of thinking involved in a task, not the likelihood that the task will be completed correctly.

· In assigning a DOK level to an objective, think about the complete domain of items that would be appropriate for measuring the objective. Identify the depth-of-knowledge level of the most common of these items.

· If there is a question regarding which of two levels an objective addresses, such as Level 1 or Level 2, or Level 2 or Level 3, it is usually appropriate to select the higher of the two levels. 

· The team of reviewers should reach consensus on the DOK level for each objective before coding any items for that grade level. 

Using the WAT to Assign DOK Values to the Objectives
Reviewers ready to code the DOK levels of objectives use the following steps:

1.  Click on the Login link at the top of the first screen and log in with username and

     group ID. 

2.  Once you are logged in, click on the Review link at the top of the screen. 

3.  On the following screen, click on Part I (coding objectives).
4.  At this point, a new page will appear where you must select a standard to review. 

     There are two ways to select the standard you want to review:

a. Search for the standard by state and content area. After you select the state and content area and click on Search, a table appears, and you select the standard you wish to review. 

b.  Select the standard from the table at the bottom of the page by clicking Select in the column to the right of the desired standard. This table is a list of standards your group has worked with before.

5.  After you select the standard for review, you are directed to a new page to actually

     assign the DOK value to the objective. When you are finished with all of the

     objectives on a page, click on Save at the bottom of the page. This moves you to the

     next page of objectives.
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Fig. 2.18

Step 4: Reaching Consensus on DOK Levels for Objectives

As part of determining the degree to which assessment items are aligned with standards/objectives, the team of reviewers must read each objective and reach group consensus on the appropriate DOK level for the objectives. This is an integral part of the analysis and pertains to both the Web and CD versions of the tool.

With the Group Leader facilitating, each team of reviewers will participate in the consensus process by discussing, as a group, the depth-of-knowledge values they assigned to each of the objectives. This process is an opportunity for all reviewers to explain why they assigned a particular DOK level and to demonstrate how it applies to the objective. The Group Leader will record and enter the results of the consensus process as the group’s results for the state standards/objectives.  

Step 5: Coding State Assessment Items

After reaching consensus on the DOK levels for the objectives, the next step for the team of reviewers is to assess the complexity of the state assessment items for the particular grade and to match the items with the state standards that most closely relate to the items. This is done by coding each assessment item using the DOK definitions used to code the objectives, and then determining which standard/objective reflects the skill being tested by each assessment item. 

The first time the reviewers undertake this process, they will be given additional training at this point. The Group Leader will select four or five items from the assessment and have the reviewers code them individually, according to DOK Level, Primary/Secondary Objective Targeted, and Source of Challenge. Then the reviewers will discuss their results.

Coding Assessment Items

After discussing the sample items, reviewers can proceed to code the assessment items. As with the practice review, reviewers are allowed to identify one assessment item as corresponding to up to three objectives—one primary hit (objective) and up to two secondary hits. Reviewers can only code one DOK level to each assessment item, even if the item corresponded to more than one objective. During this time, reviewers should also identify sources of challenge (for each item) and record any Notes.

The following directions to reviewers are for Part II of the review process, during which  reviewers assign DOK levels to the assessment items:

1. Log in as a reviewer and click on the Review link at the top of the page; when

    the page loads, click on Part II. 

2. After clicking on Part II, a page will appear that provides instructions on  

    coding the assessment items. After reading the instructions, click on Continue. 

3. A page will load with a table that contains all of the assessments the Group

    Leader assigned to the group (see Fig. 2.19). Select the particular assessment

    you wish to code.  
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Fig. 2.19

4. The next page will be the page on which the coding information is entered. The  

     reviewer is asked to enter the DOK level, primary objective, and up to two

     secondary objectives, as well as any source-of-challenge issues or notes for

     each assessment item. If reviewers prefer not to use their paper copy of the

     standards, they may also select the link entitled Popup Standard for a list of

     the state standards/objectives. Fig. 2.20, which shows an example of the

     assessment item review (coding) page, follows.
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Fig. 2.20

· When you are finished coding an item, click Save to move to the next item in the assessment. 

· You may page through existing coded assessment items by clicking on the Prev Item and Next Item links, toward the bottom of the page.

· You may also go back to completed assessment items by clicking on the drop-down box next to the Go To Item link and selecting the item number you want. Once you select the appropriate item number, click on the Go To Item link and you will be taken to that item.

· Input Summary Table shows all of the item data you have entered into the system.

· If you click Auto Fill With Previous Selections, the data that you entered for the previous item will immediately appear on the screen for the current item. 

· If you would like hints about how to save time coding items, click on the Item Coding Hints link.

Coding objectives to items—If you code more than one objective to an assessment item, the computer will weigh these two objectives equally in its alignment analysis. Thus, it is important that you not code two or three objectives to one item unless the item fully targets each of those objectives. If an item really targets objective A and only partially targets Objective B, code the item only to Objective A.

If you feel that the item does not adequately match any objective or generic objective (standard or goal), you should select the box labeled Uncodeable.

Source of Challenge—A source of challenge is a very specific type of comment that a reviewer can offer about an assessment item. An item contains a source of challenge if a) a student who knows the appropriate material may still get the item wrong, or b) a student who does not know the appropriate material may answer the problem correctly. For example, a grade 3 mathematics item that involves extensive and difficult reading may be a source-of-challenge issue because students that know the appropriate mathematics may not have adequate reading ability to solve the problem. Also, a multiple-choice item asking for the perimeter of a 3 by 6 rectangle may contain a source of challenge because this rectangle has the same area as it has perimeter. So a student may confuse the concepts of area and perimeter and yet still answer the item correctly.

Notes—The Notes section may be used to specify any additional comments about the item and how it matches up with objectives.

Step 6: Debriefing with your Group 

After you have finished coding each assessment, your Group Leader will facilitate a debriefing discussion. This discussion will allow reviewers to offer more specific comments about their impressions of the alignment between the assessment and the standards. The state coordinators will use these comments to gain perspective on the numerical alignment data.

Upon completion of the debriefing process, you have completed your responsibilities as a reviewer! We thank you for your participation. If you are interested in learning how to interpret or create reports, the steps involved in planning an alignment seminar, or using the CD version of the tool, turn to Parts IV, V, or VI of this Training Manual. 

III.  Depth-of-Knowledge-Levels

Section A. Mathematics DOK Levels
Level 1 (Recall) includes the recall of information such as a fact, definition, term, or a simple procedure, as well as performing a simple algorithm or applying a formula. That is, in mathematics, a one-step, well defined, and straight algorithmic procedure should be included at this lowest level. Other key words that signify Level 1 include “identify,” “recall,” “recognize,” “use,” and “measure.” Verbs such as “describe” and “explain” could be classified at different levels, depending on what is to be described and explained. 

Level 2 (Skill/Concept) includes the engagement of some mental processing beyond an habitual response. A Level 2 assessment item requires students to make some decisions as to how to approach the problem or activity, whereas Level 1 requires students to demonstrate a rote response, perform a well-known algorithm, follow a set procedure (like a recipe), or perform a clearly defined series of steps. Keywords that generally distinguish a Level 2 item include “classify,” “organize,” ”estimate,” “make observations,” “collect and display data,” and “compare data.” These actions imply more than one step. For example, to compare data requires first identifying characteristics of  objects or phenomena and then grouping or ordering the objects. Some action verbs, such as “explain,” “describe,” or “interpret,” could be classified at different levels depending on the object of the action. For example, interpreting information from a simple graph, or reading information from the graph, also are at Level 2. Interpreting information from a complex graph that requires some decisions on what features of the graph need to be considered and how information from the graph can be aggregated is at Level 3. Level 2 activities are not limited only to number skills, but may involve visualization skills and probability skills. Other Level 2 activities include noticing or describing non-trivial patterns, explaining the purpose and use of experimental procedures; carrying out experimental procedures; making observations and collecting data; classifying, organizing, and comparing data; and organizing and displaying data in tables, graphs, and charts.

Level 3 (Strategic Thinking) requires reasoning, planning, using evidence, and a higher level of thinking than the previous two levels. In most instances, requiring students to explain their thinking is at Level 3. Activities that require students to make conjectures are also at this level. The cognitive demands at Level 3 are complex and abstract. The complexity does not result from the fact that there are multiple answers, a possibility for both Levels 1 and 2, but because the task requires more demanding reasoning. An activity, however, that has more than one possible answer and requires students to justify the response they give would most likely be at Level 3.

Other Level 3 activities include drawing conclusions from observations; citing evidence and developing a logical argument for concepts; explaining phenomena in terms of concepts; and deciding which concepts to apply in order to solve a complex problem.

Level 4 (Extended Thinking) requires complex reasoning, planning, developing, and thinking, most likely over an extended period of time. The extended time period is not a distinguishing factor if the required work is only repetitive and does not require applying significant conceptual understanding and higher-order thinking. For example, if a student has to take the water temperature from a river each day for a month and then construct a graph, this would be classified as a Level 2. However, if the student is to conduct a river study that requires taking into consideration a number of variables, this would be a Level 4. At Level 4, the cognitive demands of the task should be high and the work should be very complex. Students should be required to make several connections—relate ideas within the content area or among content areas—and have to select one approach among many alternatives on how the situation should be solved, in order to be at this highest level. Level 4 activities include designing and conducting experiments and projects; developing and proving conjectures, making connections between a finding and related concepts and phenomena; combining and synthesizing ideas into new concepts; and critiquing experimental designs.

Examples Applied to Objectives and Assessment Items
Sample Mathematics Objectives

Use the mathematics DOK levels on the previous pages to determine the DOK levels for the following five sample objectives. When you are finished, turn the page to see whether you agree with the way we coded these objectives! Then try using the DOK levels on the 15 sample mathematics items that follow.

Objective 1.
Read, write, and compare decimals in scientific notation. 

Objective 2.
(Grade 8) Solve two-step linear equations and inequalities in one variable over the rational numbers, interpret the solution or solutions in the context from which they arose, and verify the reasonableness of results.

Objective 3. 
(Grade 8, from the NEAP Mathematics Framework): Design a statistical experiment to study a problem and communicate the outcomes.
Objective 4.
Compute with numbers (that is, add, subtract, multiply, divide). 
Objective 5.
Construct two-dimensional patterns for three-dimensional models, such as cylinders and cones.
DOK Levels of the Sample Mathematics Objectives
Objective 1.
This objective is an example of Level 1. The highest demand for students to successfully meet this expectation requires them to use recall and use a routine method to convert a decimal to scientific notation.
Objective 2.  
This objective is an example of Level 3. The expectation expressed in this objective is that students will not only solve a two-step linear equation, but will also interpret the solution and verify the results. This will require students to do some reasoning in order to interpret the solution and could be fairly complex, depending on the context. If students were only required to solve linear equations and verify solutions, then the expectation would be Level 2.
Objective 3.
To plan a statistical experiment, a student must define the problem and develop a procedure for solving it. This requires that the student identify the correct statistical model, apply the model to data, and communicate the outcome of the selected model. The student must interpret findings and make reasonable and rationed inferences from obtained data. This represents complex, multistep reasoning and reflects a Level 4 task.
Objective 4.
This objective requires students to conduct basic calculations. This is Level 1 because it involves routine processing and involves a one-step process.
Objective 5.
This objective is an example of Level 2. Although recognizing and drawing a two-dimensional pattern, or a regular cylinder, is expected to be routine (Level 1), building a three-dimensional model would not be as routine. It would require at least two steps: first, recognizing the shape and, second, drawing a two-dimensional object to reflect the shape in three dimensions. 

Sample Mathematics Assessment Items
Now try coding some sample assessment items using the Mathematics DOK Levels.  Sample items for three different grade levels. After you are finished coding these, read our “Answers” on the page that follows.

[The following five items are from Grade 4 mathematics assessments]

1)
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2)

Sam, Terry, and Kim each own some baseball cards that Ted is willing to trade them for. Here is what they are worth:

	Sam’s cards:
	
	Tetsuo’s cards:
	
	Kim’s cards:

	
	
	
	
	
	
	
	

	Bret Boone
	$0.80
	
	Sammy Sosa
	$1.30
	
	Randy Johnson
	$0.70

	Andres Galarraga
	$0.40
	
	Greg Maddux
	$1.00
	
	Barry Bonds
	$2.30

	Mark McGuire
	$1.50
	
	
	
	
	
	


Ted will trade his Alex Rodriguez card for $6.75 worth of cards. What is the best trade that Sam, Tetsuo, and Kim can make for Ted’s Alex Rodriguez card?

What trade could Sam, Tetsuo, and Kim offer Ted that would be the most fair between Sam, Tetsuo, and Kim?

Explain your thinking and show all your work.

3)
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4)

	Think carefully about the following question. Write a complete answer. You may use drawings, words, and numbers to explain your answer. Be sure to show all of your work.
 

	 
	Laura wanted to enter the number 8375 into her calculator. By mistake, she entered the number 8275. Without clearing the calculator, how could she correct her mistake? 
  


      Without clearing the calculator, how could she correct her mistake another way?
 

5)
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	Based on the map above, about how many miles is the shortest route from Oakdale to Fenton?

	 
	 
	 

	
	A) 
	100

	
	B) 
	70

	
	C) 
	40

	
	D) 
	20


[The following five items are from Grade 8 assessments]

6)

	From any vertex of a 4-sided polygon, 1 diagonal can be drawn.
From any vertex of a 5-sided polygon, 2 diagonals can be drawn.
From any vertex of a 6-sided polygon, 3 diagonals can be drawn.
From any vertex of a 7-sided polygon, 4 diagonals can be drawn.
 

	How many diagonals can be drawn from any vertex of a 20-sided polygon? 
  


7)
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8)
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9)

The school newspaper conducted a survey about which ingredient was most preferred as a pizza topping. This graph appeared in the newspaper article.
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What information would best help you determine the number of people surveyed who preferred sausage?

A    number of people surveyed and type of survey used

B    type of survey used and ages of people surveyed

C    percent values shown on chart and number of people surveyed

D    ages of people surveyed and percent values shown on chart

10)

Look at the drawing. The numbers alongside each column and row are the total of the values of the symbols within each column and row. What should replace the question mark? 
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A. 23

B. 25

C. 28

D. 30

E. 32

[The following five items are from Grade 11 assessments]

11)
Which of the following is NOT true for any value of x?
A
x < x² < x³
B
x³ < x < x²
C
x² < x < x³

D
x < x³ < x²
E
x³ < x² < x

12)



Players A and B are playing a game. On a table between them is a stack of n pennies. First, Player A removes either one or two pennies from the stack. Then Player B removes either one or two pennies from the stack. They alternate in this way until no pennies remain. The loser is the player who removes the last penny from the stack.

If they start the game with 5 pennies in the stack, how many pennies should Player A take from the stack on her first turn?  Why?


If the game starts with 7 pennies in the stack, would you rather be Player A or B?  Why?


For what values of n, if any, is it best to be player A?


For what values of n, if any, is it best to be player B?


Explain and justify your answers.

13)
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14)

	 
	One plan for a state income tax requires those persons with income of $10,000 or less to pay no tax and those persons with income greater than $10,000 to pay a tax of 6 percent only on the part of their income that exceeds $10,000. 

A person's effective tax rate is defined as the percent of total income that is paid in tax.

Based on this definition, could any person's effective tax rate be 5 percent? Could it be 6 percent? Explain your answer. Include examples if necessary to justify your conclusions.


15)

S = a/b + c/d 
If 0 < a  < b  < c  < d   in the equation above, then the greatest increase in S  would result from adding 1 to the value of which variable?

(A) a
(B) b
(C) c
(D) d
(E) There is not enough information to know for certain. 

DOK Levels for the Sample Mathematics Assessment Items
Grade 4 Items:

1)
Level 2.  The choices offered indicate that this item is intended to identify students who would simply subtract 9 minus 1 to get an 8. More than one step is required here.  The students must first recognize the difference between a.m. and p.m. and make some decisions about how to make this into a subtraction problem, then do the subtraction.

2)
Level 4.  This is a complex open-ended problem requiring students “to make several connections and apply one approach among many.” It requires the students to plan and organize, and to weigh solutions based on different kinds of criteria. Students should be allowed at least 20 minutes for this problem, which is an extended period of time for a test item.

3)
Level 1.  Students only need to be able to recognize even numbers.

4)
Level 3.  “An activity that has more than one possible answer and requires students to justify the response they give would most likely be a Level 3.” Since there are multiple possible approaches to this problem, the student must make strategic decisions about how to proceed, which is more cognitively complex than simply applying a set procedure or skill.

5)
Level 1.  This measurement item requires no analysis of the map itself, since the route in question is a straight line. If the line were not straight, this item would require estimation and perhaps even calculation, making it Level 2 or 3.

Grade 8 Items:

6)
Level 1.  The first thing to note is that this is not really a geometry item. Rather, it simply requires students to notice an easy, routine pattern. DOK levels are difficult to assign for many pattern-recognition problems, because they depend on how routine the pattern is. This particular pattern is immediately recognizable and requires no processing, but a more complex pattern could make this a Level 2 or even Level 3 item.

7)
Level 2.  This item is included in order to contrast it with the previous item.  Pattern recognition is required, but the non-routine nature of this pattern brings the item up to a higher DOK level. Some analysis and generalization is required in order to understand and extend this pattern.

8)
Level 2.  There are a number of different concepts and procedures that can be used for this problem, rather than an obvious, simple one. Students must not only be able to identify different representations of rational numbers (Level 1), but also to manipulate and compare these representations (Level 2). This means that numerous interdependent and non-trivial steps are involved here. However, this does not require any conjecturing, planning, abstracting, or explaining, so it is not Level 3.  


This item demonstrates the importance of knowing whether calculators are allowed on the examinations or not. If a calculator were allowed on this examination, this would clearly be Level 1, instead of Level 2.

9)
Level 2.  This is an example of how a problem that is multiple choice can reduce its DOK level. If the multiple choices were removed here and the problem were left open-ended, it would be Level 3. But here the student need only weigh the options against one another, easily discarding “type of survey used” and “ages of people surveyed” as bogeys. So they can easily determine that C is immediately better than A or D, without even having to think analytically or creatively about why percent values shown or number of people surveyed would be important information to know.

10)
Level 3.  This item can be approached through a number of viable strategies: pattern recognition, guess-and-check, algebra, etc. This freedom means that the student must make choices and assumptions. Furthermore, no matter what strategy she employs, she must keep track of a complex logical chain. The multiple choices provided do not make this task any less complex.

Grade 11 Items:

11)
Level 3.  This is another example of an item that is at Level 3 without being open-ended. This item requires generalization, reasoning, and hypothesis testing, involving some creativity in choosing examples that test the hypotheses.

12)
Level 4.  This problem requires students to form game strategies, create data, notice number patterns, and justify how and why those patterns arise. It involves inductive, deductive, and strategic reasoning over an extended period of time, perhaps 30 minutes. This may even be a problem best done in pairs or groups within a testing environment.

13)
Level 2.  This item is not Level 1 because it is not routine, nor does it focus on a memorized definition or procedure. In fact, it involves numerous steps, because it requires students to compare several different pairs of shapes before arriving at the correct answer. For these reasons, many spatial reasoning items are Level 2.  


Note that this may be a coded as a source-of-challenge item, because choice C seems to be drawn in a misleading way.

14)
Level 3.  This item gives the student a new definition and asks her to use it as a basis for reasoning. In order to ascertain whether the student really understands the asymptotic behavior that makes a 6% effective rate impossible, this item must be open-ended. This is why most Level 3 items are open-response items, because the complexity of thinking they require the students to display could not be displayed using the multiple choice option.

15)
Level 3.  If a multiple-choice item is Level 3, often it is because the multiple choices do not constrain or guide the possible solutions. The choices here allow for all possible responses to this item, including the response that the problem cannot be solved.  This gives such an item the character of an open-ended item, even though it is not one.

Section B. Science DOK Levels

Please note that, in the sciences, “knowledge” can refer both to content knowledge and knowledge of scientific processes. This distinction in the meaning of knowledge is consistent with the National Science Education Standards (NSES), which terms “Science as Inquiry” as its first Content Standard.  

Level 1 (Recall and Reproduction) requires the recall of information, such as a fact, definition, term, or a simple procedure, as well as performance of a simple science process or procedure. Level 1 only requires students to demonstrate a rote response, use a well-known formula, follow a set procedure (like a recipe), or perform a clearly defined series of steps. A “simple” procedure is well defined and typically involves only one step. Verbs such as “identify,” “recall,” “recognize,” “use,” “calculate,” and “measure” generally represent cognitive work at the recall and reproduction level. Simple word problems that can be directly translated into and solved by a formula are considered Level 1. Verbs such as “describe” and “explain” could be classified at different DOK levels, depending on the complexity of what is to be described and explained. 

A student answering a Level 1 item either knows the answer or does not: that is, the item does not need to be “figured out” or “solved.” In other words, if the knowledge necessary to answer an item automatically provides the answer to it, then the item is at Level 1. If the knowledge needed to answer the item is not automatically provided in the stem, the item is at least at Level 2. Some examples that represent, but do not constitute all of, Level 1 performance are:

· Recall or recognize a fact, term, or property.

· Represent in words or diagrams a scientific concept or relationship.

· Provide or recognize a standard scientific representation for simple phenomenon.

· Perform a routine procedure, such as measuring length.

Level 2 (Skills and Concepts) includes the engagement of some mental processing beyond recalling or reproducing a response. The content knowledge or process involved is more complex than in Level 1. Items require students to make some decisions as to how to approach the question or problem. Keywords that generally distinguish a Level 2 item include “classify,” “organize,” ”estimate,” “make observations,” “collect and display data,” and “compare data.” These actions imply more than one step. For example, to compare data requires first identifying characteristics of the objects or phenomena and then grouping or ordering the objects. Level 2 activities include making observations and collecting data; classifying, organizing, and comparing data; and organizing and displaying data in tables, graphs, and charts. Some action verbs, such as “explain,” “describe,” or “interpret,” could be classified at different DOK levels, depending on the complexity of the action. For example, interpreting information from a simple graph, requiring reading information from the graph, is a Level 2. An item that requires interpretation from a complex graph, such as making decisions regarding features of the graph that need to be considered and how information from the graph can be aggregated, is at Level 3. Some examples that represent, but do not constitute all of, Level 2 performance, are:

· Specify and explain the relationship between facts, terms, properties, or variables.

· Describe and explain examples and non-examples of science concepts.

· Select a procedure according to specified criteria and perform it.

· Formulate a routine problem, given data and conditions.

· Organize, represent, and interpret data.

Level 3 (Strategic Thinking) requires reasoning, planning, using evidence, and a higher level of thinking than the previous two levels. The cognitive demands at Level 3 are complex and abstract. The complexity does not result only from the fact that there could be multiple answers, a possibility for both Levels 1 and 2, but because the multi-step task requires more demanding reasoning. In most instances, requiring students to explain their thinking is at Level 3; requiring a very simple explanation or a word or two should be at Level 2. An activity that has more than one possible answer and requires students to justify the response they give would most likely be a Level 3. Experimental designs in Level 3 typically involve more than one dependent variable. Other Level 3 activities include drawing conclusions from observations; citing evidence and developing a logical argument for concepts; explaining phenomena in terms of concepts; and using concepts to solve non-routine problems. Some examples that represent, but do not constitute all of Level 3 performance, are:

· Identify research questions and design investigations for a scientific problem.

· Solve non-routine problems.

· Develop a scientific model for a complex situation.

· Form conclusions from experimental data.

Level 4 (Extended Thinking) involves high cognitive demands and complexity. Students are required to make several connections—relate ideas within the content area or among content areas—and have to select or devise one approach among many alternatives to solve the problem. Many on-demand assessment instruments will not include any assessment activities that could be classified as Level 4. However, standards, goals, and objectives can be stated in such a way as to expect students to perform extended thinking. “Develop generalizations of the results obtained and the strategies used and apply them to new problem situations,” is an example of a grade 8 objective that is a Level 4. Many, but not all, performance assessments and open-ended assessment activities requiring significant thought will be Level 4. 


Level 4 requires complex reasoning, experimental design and planning, and probably will require an extended period of time either for the science investigation required by an objective, or for carrying out the multiple steps of an assessment item. However, the extended time period is not a distinguishing factor if the required work is only repetitive and does not require applying significant conceptual understanding and higher-order thinking. For example, if a student has to take the water temperature from a river each day for a month and then construct a graph, this would be classified as a Level 2 activity. However, if the student conducts a river study that requires taking into consideration a number of variables, this would be a Level 4. Some examples that represent, but do not constitute all of, a Level 4 performance are:

· Based on data provided from a complex experiment that is novel to the student, deduct the fundamental relationship between several controlled variables.

· Conduct an investigation, from specifying a problem to designing and carrying out an experiment, to analyzing its data and forming conclusions.

Examples Applied to Objectives and Assessment Items

Sample Science Objectives
Use the science DOK levels on the previous pages to determine the DOK levels for the following five sample objectives. Except for the last, these objectives are for grade 8.  When you are finished, turn the page to see whether you agree with the way we coded these objectives! Then try using the DOK levels on the 10 sample science items below.

Objective 1.
Students should identify the structure and function of the major parts of animal and plant cells.

Objective 2.
Students should design and conduct a science investigation in their home or community that involves data collection, display, and interpretation.

Objective 3.
All students will analyze claims for their scientific merit and explain how scientists decide what constitutes scientific knowledge; show how science is related to other ways of knowing; show how science and technology affect our society; and show how people of diverse cultures have contributed to and influenced developments in science.

Objective 4.
All students will measure and describe the things around us; explain what the world around us is made of; identify and describe forms of energy; and explain how electricity and magnetism interact with matter.

Objective 5. 
(Grade 10) Students should be able to explain the process of photosynthesis in detail.

DOK Levels of the Sample Science Objectives

Objective 1.
Level 1. “Identifying” the cell parts and their functions only involves recalling and naming/labeling.

Objective 2.
Level 4.  This requires extended time and involves all of the major aspects of a scientific investigation. If the most involved type of activity that a scientist ever engages in is not a Level 4 activity, then what is?

Objective 3.
Level 3.  The activities described in this objective require synthesis of different kinds of information, analysis of information, and criticism based on scientific methodology, and deep explanation.

Objective 4.
Level 2.  It is difficult to determine the DOK level for an objective with many parts like this. Measuring and identifying are typically Level 1 activities, but describing and explaining can signify different levels. With the exception of the last phrase of this objective, the descriptions and explanations asked for here are of things rather than processes, explanations of what rather than how. However, “explain how electricity and magnetism interact with matter” could call for some synthesis of different kinds of information, which would signify a higher level of knowledge. On the other hand, the explanation asked for here could be quite simple, too. So parts of this objective are Level 1 and parts are Level 2. What should we do? In such a case, you should code the objective according to the highest depth of knowledge that it requires the student to display, even if this DOK level is only found in one part of the objective.

Objective 5.
Level 2.  Students here not only must recall simple definitions and terms, but must also be able to describe and explain a process. On the other hand, this does not require any strategic reasoning, such as using the process of photosynthesis to make sense of an observed phenomenon.

Sample Science Assessment Items
Now try coding some sample assessment items using the science DOK levels. There are six items for grade 8 and six for high school. After you are finished coding these, read our “answers” on the following page.

[The following six items are from grade 8 assessments]

1)

	 
	Which group of organisms would all be found living in a tropical rain forest?

	 
	 
	 

	
	A) 
	Lizards, insects, cacti, kangaroos

	
	B) 
	Vines, palm trees, tree frogs, monkeys

	
	C) 
	Evergreens, moose, weasels, mink

	
	D) 
	Lichens, mosses, caribou, polar bears


2)  Make a graph of your heart rate as you walk in place for five minutes.
3)

The purpose of this task is to determine where, how high, and for what purpose (flood control, recreation, hydroelectric power, etc.) to build a dam. You will have a total of 45 minutes to complete this task. You may use up to 20 minutes to complete the group work, found on the first two pages of this form. When you finish the group activity, someone from your group should tell the facilitator. Then you may open this form and follow the directions inside by yourself. 

Your group should have the following materials: 

· Plastic model 

· Clay 

· Water in a pitcher 

· Map 

· Ruler 

· Paper towels 

Pencils

(cont’d on next page)

GROUP ACTIVITY (cont’d from previous page)

1.  Examine the model of the river valley as well as the map you have been provided. Using this information, discuss possible sites for a dam. 

2.  Use the clay to construct a dam on the model. With the water, test the impact of your dam on the nearby areas.  Try different locations and dam heights based upon the dam’s purpose. Record the different locations on the group’s map. Record information from the trials in the chart on the next page. 

Record information from your group’s tests in this chart.

	Site #
	Location
	Purpose
	Impact

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Make sure that each group member’s name appears on the map. One member of the group should insert the map into his or her response form when passing in the completed form.

When you are finished with the work on this page, one member of the group should tell the facilitator that your group has finished its group work. Then go on to the individual work. Remember that you must work alone on those pages. You may not discuss the questions or share information.

INDIVIDUAL ACTIVITY

3. After reviewing the work your group has done, where would you place the dam and how high would you make it?  Why?

4. What social, environmental, and economic impacts would the location you chose for the dam have on the surrounding community?

5. Describe concerns you would include in an environmental impact statement for dam sites other than the one you selected in question 3.

Be sure one member of the group inserts the map inside his or her form for collection.

4)  When operating, ordinary incandescent lightbulbs produce a lot of heat in addition to light. Fluorescent lightbulbs produce much less heat when operating. If you wanted to conserve electricity, which type of bulb should you use? Explain your answer.

5)

	 

	You will now finish a diagram of a food web in the pond. The food web shows what eats what in the pond system. Draw arrows in the diagram below from each living thing to the things that eat it. (The first arrow is drawn for you.)
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6)

	 
	Suppose that a farmer near the pond sprayed crops with a pesticide to kill insects and that some of the spray washed into the pond. (This pesticide breaks down very slowly.) If several months later a biologist tested all the organisms in the pond system for the pesticide, which organism would most likely have the greatest concentration of the pesticide? Explain your answer.


[The following six items are from High School assessments. The first two items refer to the passage immediately below.]

	   During the development of chemistry, many chemists attempted to explain the changes that occur when combustible (capable of burning) materials burn and metals corrode or rust. The following are two proposed theories. 

Phlogiston Theory 

    According to this theory, combustible materials, such as wood, coal, or metal contain a massless "essence" or presence called phlogiston. When combustion occurs, the phlogiston is released from the combusting object and is absorbed by the air. For example, when a piece of wood is burned, phlogiston is released to the air and the wood is converted to ash. The ash is free of phlogiston and can no longer support combustion. Similarly, if a metal is heated, the phlogiston is lost to the air and the metal is converted into a nonmetallic, powdery substance called ash, or calx. The corrosion (changing of a substance by a chemical reaction) of metals, such as the rusting of iron (Fe), also involves the loss of phlogiston from the metal, but at a slower rate than burning. Rust can be turned back into metal by heating it in air with a substance rich in phlogiston, such as charcoal. A transfer of phlogiston from the charcoal to the rust converts the rust back to metal. 

Oxygen Theory 

    According to this theory, burning and rusting involve an element called oxygen, which is found in the air. The complete combustion of a piece of wood involves the rapid reaction of the wood with oxygen gas (O2) to produce carbon dioxide (CO2), which is a nonflammable gas, and water (H2O). The rusting of iron involves the slow reaction of iron with oxygen to produce iron oxides such as Fe2O3. These iron oxides are known as rust. Heating rust with charcoal produces iron because the charcoal combines with the oxygen in the rust. In these transformations, there is a conservation of mass (the total mass of the reactants must equal the total mass of the products in a chemical reaction). In these reactions matter is neither created nor destroyed, but merely transformed. 
 


	7) 
	According to the Phlogiston Theory, the gases collected from the complete burning of a piece of charcoal in air would be capable of: 

F. converting the ash from corroded tin back to tin metal.
G. supporting combustion of another piece of charcoal.
H. rusting iron.
J. converting wood ash into rust. 


	8) 
	A chemist heated a sample of mercury for several days in the apparatus shown below. As the experiment proceeded, the mercury in the retort became covered with a red powder, and the volume of mercury increased in the air reservoir. The remaining material in the reservoir would not support combustion. Which of the following theories is supported by the results of this experiment?


[image: image32.png]



A. The Phlogiston Theory, because the red powder resembled an ash
B. The Phlogiston Theory, because the air in the reservoir could not support combustion and therefore did not contain oxygen
C. The Oxygen Theory, because the mercury level dropped in the air reservoir indicating increased oxygen content
D. The Oxygen Theory, because the mercury level rose in the air reservoir indicating decreased oxygen content 


[The following sample high school assessment items do not use the above passages]

9)  A scientist synthesizes a new drug. She wants to test its effectiveness in stopping the growth of cancerous tumors. She decides to conduct a series of experiments on laboratory mice to test her hypothesis.

What should she do?

a. Give half the mice the drug, the other half none, and compare their tumor rates.

b. Give the drug to all mice, but only to half every other day, and record tumor rates.

c. Double the dosage to all mice each day until tumors start to disappear.

d. Give the drug only to those mice who have tumors and record their weights.

10) The results of one of her experiments are shown in the table below:

Average tumor size in millimeters by dosage and days of treatment





Days of Treatment

Dosage
1
7
14
21
28
35
42

150mg

5
6
8
11
13
15
18

300mg

5
5
6
7
7
9
10

600mg

5
5
4
4
5
4
3

What can she conclude from these results?

a. The effectiveness of the drug over time depends on the size of the dosage.

b. The drug is effective over time regardless of the size of the dosage.

c. The size of the dosage affects tumor size regardless of the length of time.

d. The drug is ineffective regardless of the dosage or length of time.

11)  What is the process called which plants use to manufacture sugar from sunlight?

12)  In a laboratory experiment using spectrophotometry, an enzyme is combined with its substrate at time zero. The absorbance of the resulting solution is measured at five-minute intervals. In this procedure, an increase is absorbance is related to the amount of product formed during the reaction. The experiment is conducted using three preparations as show in the table below.







Absorbance

Enzyme preparation



0 min
5 min
10 min
15 min
20 min

I. 3 mL enzyme, 2 mL substrate, pH 5

0.0
0.22
0.33
0.38
0.37

II. 3 mL boiled enzyme, 2 mL substrate, pH 5
0.0
0.06
0.04
0.03
0.04

III. 3 mL enzyme, 2 mL substrate, pH 6

0.0
0.32
0.37
0.36
0.38

The most likely reason for the failure of the absorbance to increase significantly after 10 minutes in preparation III is that

a. the reaction is thermodynamically impossible at pH 6

b. the enzyme is not active at this pH

c. a pH of 6 prevents color development beyond an absorbance of 0.38

d. the enzyme is degraded more rapidly at pH 6 than it is at pH 5

e. most of the substrate was digested during the first 10 minutes

DOK Levels for the Sample Science Assessment Items
Grade 8 Items:

1)  
Level 1.  This item assesses “the recall of information such as a fact or definition.”

2)  
Level 2.  This item has several steps and requires some decision making. Students must decide appropriate intervals for measuring pulse and procedures for graphing data. “Level 2 activities include making observations and collecting data; classifying, organizing, and comparing data; and organizing and displaying data in tables, graphs, and charts.”

3)  
Level 4.  An example in the Level 4 definition is “Conduct an investigation, from specifying a problem to designing and carrying out an experiment, to analyzing its data and forming conclusions.” This item requires students to perform the breadth of activities an actual scientist would perform and demands extended time and thought.

4)  
Level 3.  If this did not require an explanation, it would be Level 1. But here students must explain the complex connection between electrical consumption and production of heat in order receive full credit. “In most instances, requiring students to explain their thinking is at Level 3.”

5)  
Level 1.  Even though this item has multiple steps, the steps are not interrelated and do not increase the item’s cognitive demands. Each step involves only recall.

6)  
Level 3.  Explaining a simple and short answer can be Level 2, but the explanation required here is much more involved. The rubric requires giving full credit only if the student response “names the highest animal on the food chain, the heron, as having the greatest concentration of the pesticide.” In addition, the response must demonstrate an understanding of biological magnification by explaining that the heron accumulates the greatest concentration of the pesticide from the fish it eats because the fish have accumulated the pesticides from the organisms they have eaten.”

High School Items:

7)
Level 3.  Although it is uncommon, it is possible for a multiple choice item to be at Level 3.  This item employs demanding reasoning, because it requires the student to make a complex inference based on an unfamiliar theory.

8)
Level 3.  Like the previous item, this involves making complex inferences from two conflicting theories.  This non-routine problem also requires “drawing conclusions from observations” and “explaining phenomena in terms of concepts.”

9)  
Level 2.  Students must at least apply knowledge of controlled-experiment design to this situation, or derive it from the choices offered.

10)  
Level 2.  If this item was open-ended, asking what conclusions could be drawn from the data and why, then it would be Level 3.  Here the student only needs to check which of the presented solutions is most reasonable, which requires no decision-making or creativity.

11)  
Level 1.

12)  
Level 3.  This is another example of a multiple-choice item that is still Level 3, this time due to the complexity of the presented situation. Students must compare the interaction of two dependent variables and interpret the data in light of a complex body of interrelated concepts.

Section C. Reading DOK Levels

In language arts, four DOK levels were used to judge both reading and writing objectives and assessment tasks. The reading levels are based on Valencia and Wixson (2000, pp. 909–935). The writing levels were developed by Marshá Horton, Sharon O’Neal, and Phoebe Winter.

Reading Level 1. Level 1 requires students to receive or recite facts or to use simple skills or abilities. Oral reading that does not include analysis of the text, as well as basic comprehension of a text, is included. Items require only a shallow understanding of the text presented and often consist of verbatim recall from text, slight paraphrasing of specific details from the text, or simple understanding of a single word or phrase. Some examples that represent, but do not constitute all of, Level 1 performance are:

· Support ideas by reference to verbatim or only slightly paraphrased details from the text. 

· Use a dictionary to find the meanings of words.

· Recognize figurative language in a reading passage.

Reading Level 2. Level 2 includes the engagement of some mental processing beyond recalling or reproducing a response; it requires both comprehension and subsequent processing of text or portions of text. Inter-sentence analysis of inference is required. Some important concepts are covered, but not in a complex way. Standards and items at this level may include words such as summarize, interpret, infer, classify, organize, collect, display, compare, and determine whether fact or opinion. Literal main ideas are stressed. A Level 2 assessment item may require students to apply skills and concepts that are covered in Level 1. However, items require closer understanding of text, possibly through the item’s paraphrasing of both the question and the answer. Some examples that represent, but do not constitute all of, Level 2 performance are:

· Use context cues to identify the meaning of unfamiliar words, phrases, and expressions that could otherwise have multiple meanings.

· Predict a logical outcome based on information in a reading selection.

· Identify and summarize the major events in a narrative.

Reading Level 3. Deep knowledge becomes a greater focus at Level 3. Students are encouraged to go beyond the text; however, they are still required to show understanding of the ideas in the text. Students may be encouraged to explain, generalize, or connect ideas. Standards and items at Level 3 involve reasoning and planning.  Students must be able to support their thinking. Items may involve abstract theme identification, inference across an entire passage, or students’ application of prior knowledge. Items may also involve more superficial connections between texts. Some examples that represent, but do not constitute all of, Level 3 performance are:

· Explain or recognize how the author’s purpose affects the interpretation of a reading selection.

· Summarize information from multiple sources to address a specific topic.

· Analyze and describe the characteristics of various types of literature.

Reading Level 4. Higher-order thinking is central and knowledge is deep at Level 4. The standard or assessment item at this level will probably be an extended activity, with extended time provided for completing it. The extended time period is not a distinguishing factor if the required work is only repetitive and does not require the application of significant conceptual understanding and higher-order thinking. Students take information from at least one passage of a text and are asked to apply this information to a new task. They may also be asked to develop hypotheses and perform complex analyses of the connections among texts. Some examples that represent, but do not constitute all of, Level 4 performance are:

· Analyze and synthesize information from multiple sources.

· Examine and explain alternative perspectives across a variety of sources. 

· Describe and illustrate how common themes are found across texts from different cultures.

Writing Level 1. Level 1 requires the student to write or recite simple facts. The focus of this writing or recitation is not on complex synthesis or analysis, but on basic ideas. The students are asked to list ideas or words, as in a brainstorming activity, prior to written composition; are engaged in a simple spelling or vocabulary assessment; or are asked to write simple sentences. Students are expected to write, speak, and edit using the conventions of Standard English. This includes using appropriate grammar, punctuation, capitalization, and spelling.  Students demonstrate a basic understanding and appropriate use of such reference materials as a dictionary, thesaurus, or Web site. Some examples that represent, but do not constitute all of, Level 1 performance are:

· Use punctuation marks correctly.

· Identify Standard English grammatical structures, including the correct use of verb tenses. 

Writing Level 2. Level 2 requires some mental processing. At this level, students are engaged in first-draft writing or brief extemporaneous speaking for a limited number of purposes and audiences. Students are expected to begin connecting ideas, using a simple organizational structure. For example, students may be engaged in note-taking, outlining, or simple summaries. Text may be limited to one paragraph. Some examples that represent, but do not constitute all of, Level 2 performance are:

· Construct or edit compound or complex sentences, with attention to correct use of phrases and clauses.

· Use simple organizational strategies to structure written work.

· Write summaries that contain the main idea of the reading selection and pertinent details.

Writing Level 3. Level 3 requires some higher-level mental processing. Students are engaged in developing compositions that include multiple paragraphs. These compositions may include complex sentence structure and may demonstrate some synthesis and analysis. Students show awareness of their audience and purpose through focus, organization, and the use of appropriate compositional elements. The use of appropriate compositional elements includes such things as addressing chronological order in a narrative, or including supporting facts and details in an informational report. At this stage, students are engaged in editing and revising to improve the quality of the composition. Some examples that represent, but do not constitute all of, Level 3 performance are:

· Support ideas with details and examples.

· Use voice appropriate to the purpose and audience.

· Edit writing to produce a logical progression of ideas.

Writing Level 4. Higher-level thinking is central to Level 4. The standard at this level is a multi-paragraph composition that demonstrates the ability to synthesize and analyze complex ideas or themes. There is evidence of a deep awareness of purpose and audience. For example, informational papers include hypotheses and supporting evidence. Students are expected to create compositions that demonstrate a distinct voice and that stimulate the reader or listener to consider new perspectives on the addressed ideas and themes. An example that represents, but does not constitute all of, Level 4 performance is:

· Write an analysis of two selections, identifying the common theme and generating a purpose that is appropriate for both.

Examples Applied to Objectives and Assessment Items
Sample Language Arts Objectives

Use the language arts DOK levels on the previous pages to determine the DOK levels for the following five sample objectives. When you are finished, turn the page to see whether you agree with the way we coded these objectives! After this, try using the DOK levels on the Sample Language Arts items.

Objective 1.  Identify cause and effect, and understand main idea and purpose implied by text.  

Objective 2.  Recall elements and details of story structure, such as sequence of events, character, plot, and setting.  

Objective 3.  Evaluate the relative accuracy and usefulness of information from different sources. 

Objective 4.  Apply knowledge of grammar and usage, including, but not limited to, parts of speech, punctuation marks, sentence structure, verb tense, and clauses and phrases.

Objective 5.  Locate, gather, analyze and evaluate written information for the purpose of drafting a reasoned report that supports and appropriately illustrates references and conclusions drawn from research.

DOK Levels of the Sample Language Arts Objectives

Objective 1.  Level 2. Students demonstrate their ability to do more than simply recall an explicitly stated main point. Here, students show basic reasoning skills (generally, understanding why something happens, or summarizing the main points) as they select a statement that best captures the informational emphasis of the article.

Objective 2.  Level 1.  Students recall specific information from the text.

Objective 3.  Level 3.  Students must understand a variety of kinds of texts, make inferences across entire passages, and demonstrate the ability to evaluate information according to various criteria. Students must be able to support their thinking.

Objective 4.  Level 2.  While using correct punctuation is generally a Level 1 activity, correct usage of clauses and phrases is a more complex activity.  The range of activities for this objective then makes it a Level 2.   

Objective 5.  Level 4.  Students must gather and analyze information over time, reasoning and supporting their conclusions. The prolonged nature of this research project, given its focus on higher-level analysis, make it a Level 4 objective.

Sample Language Arts Items
Now try coding some sample assessment items using the reading DOK levels. Most reading assessment items correspond with reading passages, and so there is one reading passage and sample test items here for each of two grade levels. After you are finished coding the items for both passages, read our “answers” on the page that follows.

Grade 4

The River

by Yetti Frenkel

1 "Sh," whispered Elisa. "I think she's coming!"

2 Elisa and Cory stifled their giggles and crouched behind the pine tree. Peeping out through the snow-covered branches, the children held their breath and listened for the tinkle of Minnie's collar as the old dog tried to find their hiding place. It was usually the hound's favorite game, but today the only sounds   the children heard were the wind whistling softly across the frozen snow and ice cracking on the river.

3 Cory shivered with cold. "I wonder where she is," he said. "I hope she isn't off chasing a deer."

4 Elisa snorted. "Minnie's too lame for that. I bet she went home to wait where it's nice and warm."

5 Cory looked doubtful. "She wouldn't go home without us," he said. "Maybe she got ahead, and we didn't notice. Let's go to the bridge and see if she's there."

6 They started down the trail at a quick pace, glad to be moving again. The bare branches of the trees rattled forlornly as they tramped through the frozen snow.

7 Elisa struggled hard to keep up with her older brother. "Wouldn't it be easier to walk on the ice on the river?" she called to him.

8 Cory slowed his pace and waited for her to catch up. "It's too dangerous," he said. "The water is still flowing underneath, and the ice is thin. We might fall through." He held out a mittened hand. "I'll help you."

9 "No, thanks," said Elisa stubbornly. "I can keep up." But she was secretly glad when Cory walked beside her until they reached the bridge.

10 The old wooden bridge spanned the widest part of the river. In summer they often came here to fish or lie in the sun, but now it was a desolate, wind-swept place. They could hear the water gurgling softly beneath the ice as they looked out over the railing, hoping to glimpse Minnie walking along the bank.

11 Cory cupped his hands to his mouth and called, "Minnie, Min-nie!" His voice echoed back to him from the lonely woods. "I don't see her, Elisa. Do you?" he asked.

12 Just then Elisa gave a startled cry, and Cory turned sharply to see Minnie ten feet from shore. The old dog had fallen through the ice and was paddling in desperate circles.

13 "Hang on, Minnie, I'm coming!" Cory cried, racing toward the river. Elisa was already ahead of him, pulling off her coat, scarf, and mittens, ready to plunge in and save her dog. Blinded by tears, she stumbled out onto the ice.

14 Cory caught up with her and pulled her back. "Do you want to drown yourself?" he shouted. His face was white as he held out the warm clothes she'd dropped. "Put these back on and let me think of something." He looked grimly at the river.

15 Elisa sobbed as she struggled into her coat. "You can save her, can't you, Cory? She won't die, will she?"

16 "Of course not," he said, wishing he felt as confident as he was trying to sound.

17 The sight of her masters had given Minnie new hope, and she managed to get her front paws up on the ice. She scratched and clawed frantically at the slippery surface, but her hind legs were too arthritic to be of much help. For a moment her frightened brown eyes met Cory's, then she slipped back into the icy water and began wearily swimming once more.

18 Cory searched the bank until he found a long, twisted branch. Holding it firmly, he maneuvered the end until he had it hooked under Minnie's collar. "C'mon, girl," he said to the tired dog. She heaved her front paws onto the ice and struggled desperately while he tried to help her by pulling on the branch. But frost and moisture had made the wood brittle, and it snapped almost immediately. Once more Minnie struck out swimming, but now her head was barely above the surface of the water.

19 A terrible thought crossed Cory's mind - Minnie was going to drown before their eyes. It's not fair, he thought. Why doesn't someone come along to help us? He scanned the woods for a game warden or hunter, but saw no one. The woods were dark and silent, waiting. "I don't know what to do," he said, frightened.

20 "I know what to do," cried Elisa. "I'm going to help her!"

21 Once again Cory grabbed his sister's arm to prevent her from going out onto the ice. She bit and kicked at him like a small fury as tears of frustration ran down her cheeks.

22 "Listen to me!" yelled Cory. "I thought of something, but I need your help." Elisa wiped the tears from her face. "I'm going to lie down on the ice and try to crawl to Minnie. You lie down behind me and hold my ankles. Don't let go, no matter what, and don't stand up. Understand?" Elisa nodded, sniffling.

23 Cory lay on the ice so that his weight would be distributed more evenly and there would be less chance of breaking through. He felt Elisa's hands close around his ankles. As he inched his way forward, he could hear the water rushing beneath the ice. A few feet in front of him was the deep green hole where the dog had broken through. Cory's heart pounded with fear, but he bit his lip and kept going. At last he reached the edge of the hole and threw his arms around Minnie's neck. It felt reassuring to have a hold on her, but he soon realized that there was little else he could do. The ice was slippery, and every time he tried to pull her out, he began to slide forward himself.

24 "Have you got her?" called Elisa anxiously.

25 "Yes," Cory yelled over his shoulder, "but I can't" - Before he could explain, he found himself being pulled back across the ice with Minnie in his arms. He looked around in amazement, expecting to see a big man with a broad grin standing behind him, but there was only his sturdy little sister, laughing and crawling over the ice to throw her arms around the shivering dog. "How did you ever do that?" cried Cory. "You're not that strong!" Then as Minnie, tail wagging wildly, began to lick his face, he saw what had happened.

26 Elisa had put her wool coat down on the ice to protect her from the cold. The warmth of her body lying on the top of it had made the wool fibers stick firmly to the ice so that when she pulled on Cory's legs, he slipped across the surface to her as easily as a cork popping from a bottle.

27 Cory grinned in admiration. "You sure are one smart little sister!" he said, tousling her hair. He took off his plaid shirt and dried Minnie with it. "It's a good thing we were all together today," he said to the old dog softly as he rubbed her lopsided ears. She wagged her tail in agreement, and the three hurried toward the warmth of home without looking back.

(Includes NAEP-Released Test Items)

1.  How might the story have ended differently if Elisa had not put her wool coat on the ice?  Explain why. 

2.  The main problem Cory faced was

A) convincing Elisa to keep her coat on

B)  finding a good hiding place from Minnie

C)  getting across the ice with Elisa before dark

D)  pulling Minnie out of the icy waters

3.  In paragraph 3, Cory hoped that Minnie had not

A)  fallen in the river

B)  gotten lost in the forest

C)  gone off to chase a deer

D)  returned to the house

4.  Which of the following statements would the author be most likely to agree with?

A)  He who fears something gives it power over him.

B)  Two minds are better than one.

C)  Older means wiser.

D)  Great minds think alike.

5.  In paragraph 19, Cory became upset at the thought that

A)  Minnie had run away

B)  his parents would be upset with him for not going straight home

C)  Elisa was in danger

D)  Minnie could drown

6.  When Cory found out what had happened to Minnie, he

A)  blamed Elisa for not watching Minnie

B)  told Elisa not to try to get Minnie by herself

C)  sent Elisa home to get help for Minnie

D)  warned Elisa that Minnie might die.

7.  Which of the following is an antonym for ‘crouched’ in the first paragraph?

A)  squatted

B)  searched

C)  leaped

D)  accepted

8.  This story could best be described as a 

A) modern-day fairy tale

B)  mystery with a moral

C)  real-life adventure

D)  science-fiction piece

9.  Which of the following is not a problem Cory faced in the passage?

A)  preventing Elisa from going out onto the ice

B)  helping Elisa look for Minnie

C)  pulling Minnie out of the icy water 

D)  getting across the ice with Elisa before dark

10.  The purpose of this story might most closely be described as

A)  Challenging the idea that brothers and sisters always fight

B)  Describing an unexpected struggle one family encountered

C)  Proving that dogs are ‘a man’s best friend’

D)  Identifying the danger of walking on thin ice

Grade 10

My Watch

An Instructive Little Tale

by Mark Twain

1 My beautiful new watch had run eighteen months without losing or gaining, and without breaking any part of its machinery or stopping. I had come to believe it infallible in its judgments about the time of day, and to consider its anatomy imperishable. But at last, one night, I let it run down. I grieved about it as if it were a recognized messenger and forerunner of calamity. But by and by I cheered up, set the watch by guess.

2 Next day I stepped into the chief jeweler’s to set it by the exact time, and the head of the establishment took it out of my hand and proceeded to set it for me. Then he said, “She is four minutes slow—regulator wants pushing up.”

3 I tried to stop him—tried to make him understand that the watch kept perfect time. But no; all this human cabbage could see was that the watch was four minutes slow, and the regulator must be pushed up a little; and so, while I danced around him in anguish, and implored him to let the watch alone, he calmly and cruelly did the shameful deed.

4 My watch began to gain. It gained faster and faster day by day. Within the week it sickened to a raging fever, and its pulse went up to a hundred and fifty in the shade. At the end of two months it had left all the timepieces of the town far in the rear, and was a fraction over thirteen days ahead of the almanac. It was away into November enjoying the snow, while the October leaves were still turning. It hurried up house rent, bills payable, and such things, in such a ruinous way that I could not abide it. I took it to the watchmaker to be regulated.

5 After being cleaned and oiled, and regulated, my watch slowed down to that degree that it ticked like a tolling bell. I began to be left by trains, I failed all appointments, I got to missing my dinner. I went to a watchmaker again.

6 He took the watch all to pieces while I waited, and then said the barrel was “swelled.” He said he could reduce it in three days. After this the watch averaged well, but nothing more. For half a day it would go like the very mischief, and keep up such a barking and wheezing and whooping and sneezing and snorting, that I could not hear myself think for the disturbance; and as long as it held out there was not a watch in the land that stood any chance against it. But the rest of the day it would keep on slowing down and fooling along until all the clocks it had left behind caught up again. So at last, at the end of twenty-four hours, it would trot up to the judges’ stand all right and just in time. It would show a fair and square average, and no man could say it had done more or less than its duty.  But a correct average is only a mild virtue in a watch, and I took this instrument to another watchmaker.

7 He said the king-bolt was broken. He repaired the king-bolt, but what the watch gained in one way it lost in another. It would run awhile and then stop awhile, and then run awhile again, and so on, using its own discretion about the intervals. And every time it went off it kicked back like a musket. I padded my breast for a few days, but finally took the watch to another watchmaker.

8 He picked it all to pieces, and turned the ruin over and over under his glass; and then he said there appeared to be something the matter with the hair-trigger. He fixed it, and gave it a fresh start. It did well now, except that always at ten minutes to ten the hands would shut together like a pair of scissors, and from that time forth they would travel together. The oldest man in the world could not make head or tail of the time of day by such a watch, and so I went again to have the thing repaired.

9 This person said that the crystal had got bent, and that the mainspring was not straight. He also remarked that part of the works needed half-soling. He made these things all right, and then my timepiece performed unexceptionably, save that now and then, after working along quietly for nearly eight hours, everything inside would let go all of a sudden and begin to buzz like a bee, and the hands would straightway begin to spin round and round so fast that their individuality was lost completely, and they simply seemed a delicate spider’s web over the face of the watch.

She would reel off the next twenty-four hours in six or seven minutes, and then stop with a bang.

10 I went with a heavy heart to one more watchmaker, and looked on while he took her to pieces. Then I prepared to cross-question him rigidly, for this thing was getting serious. The watch had cost two hundred dollars originally, and I seemed to have paid out two or three thousand for repairs.

11 While I waited and looked on I presently recognized in this watchmaker an old acquaintance—a steamboat engineer of other days, and not a good engineer, either. He examined all the parts carefully, just as the other watchmakers had done, and then delivered his verdict with the same confidence of manner.

12 He said: “She makes too much steam—you want to hang the monkey-wrench on the safety-valve!”

13 My uncle William used to say that a good horse was a good horse until it had run away once, and that a good watch was a good watch until the repairers got a chance at it.

(includes California Released Test Items)

11.  Which of the following words would be the best substitution for the word ‘infallible’ in the first paragraph?

A  reliable

B  uncertain

C  disloyal

D  hardy

12.  In the last paragraph, the narrator references what his uncle William said in order to show that

A the narrator will pay more money for his next watch.

B watches are as difficult to maintain as horses.

C the narrator is ready to quit trying to have the watch fixed.

D the narrator’s uncle has also tried to fix the watch.

13.  The narrator’s tone in paragraph 10 can best be described as

A)  regretful

B)  confused

C)  hopeful

D)  nervous

14.  What literary device is the narrator using when he says, “Within the week it sickened to a raging fever, and its pulse went up to a hundred and fifty in the shade”?
A repetition

B symbolism

C irony

D personification

15.  Throughout this passage, the narrator references periods of time in order to

A identify the historical period in which the narrator lived.

B justify the narrator’s lack of timeliness.

C illustrate the narrator’s desire to learn watch repair.

D emphasize the magnitude of the narrator’s ordeal.

16.  One of the main ideas expressed in the passage is that 

A  it is important to use the proper tools when doing repairs

B  some problems are made worse with tampering

C  prevention is the key to solving most problems

D  watches contain a lot of hidden parts

17.  One indication that this was not written in recent times is the comparison of the watch to a

A bee

B musket.

C spider’s web.

D phonograph

18.  Consider the following sentence:


I had come to believe it infallible in its judgments about the time of day, and to consider its anatomy imperishable.

If the narrator were to delete this sentence, the essay would primarily lose

A  specific descriptive material

B  an understatement of important information

C detail providing a logical transition

D  foreshadowing of conflict

19.  The narrator refers to a former acquaintance in order to

A  explain why the narrator asked an acquaintance to repair the watch

B  offer important background about the narrator’s life

C  give an example of how much repairers charge 

D  question that watchmaker’s skill

20.  Which of the following would the narrator be most likely to agree with? 

A  People don’t fix watches like they used to.

B  It’s not important to know the exact time.

C  Family members sometimes offer good advice.

D  It’s a bad idea to try to get things repaired.

DOK Levels for the Sample Language Arts Assessment Items

Grade 4

1)
Level 3.  This item requires comprehending the text, reasoning, and supporting thinking.


2)
Level 2.  This item requires comprehension of the text in order to identify a main point.  

3)
Level 1.  This item asks students to refer to a particular detail in the text.


4)
Level 3.  Students must connect ideas and make an inference about the author’s position.

5)
 Level 1.  This item asks the reader to recall a detail from a specific paragraph.

6)
Level 2.  This item requires students to comprehend the general ideas and sequence of the text, and to identify main points in the narrative.

7)
Level 1.  This item asks students to demonstrate knowledge of grade-level appropriate vocabulary.

8)
Level 2.  This item requires students to generally comprehend the article in order to identify the type of literary form with which the story corresponds. While the item refers to characteristics of various literary forms (as in Level 3), finding the correct answer does not require students to analyze or describe with deeper knowledge either the story itself or the literary forms.

9) 
Level 1.  This item requires verbatim recall from the text. 

10)
Level 3.  This item requires an understanding of the text that includes recognizing the author’s purpose in telling the story.

Grade 10

11)
Level 2.  The reader must use context clues to determine the intended meaning of a word.

12)
Level 3.  This item asks readers to make an inference about the narrator’s purpose in the last paragraph, based on the tone and examples in the article. 

13)
Level 2.  The reader is asked to comprehend the tone of the article, making an inference from only that paragraph. 

14)
Level 1.  This item asks the reader to recognize or identify figurative language/types of literary devices.

15)
Level 3.  The reader is asked to determine the author’s purpose.

16) 
Level 2.  The reader is asked to determine the main idea.

17)
Level 3.  The reader is asked to go beyond the text while still understanding ideas in the text. The reader must recognize when and how literary devices are used in the story to compare the watch to other objects and must draw on outside knowledge about which objects are in contemporary use.

18)  Level 3.  This item requires a higher level of reasoning as readers must consider both the author’s purpose and how the story might change without the sentence.

19)  Level 2. 

20)  Level 3.  This item requires readers to show understanding of the text in order to generalize about the narrator’s sentiments beyond the text.

IV. Preparing for an Alignment Institute

Section A.  Preliminary Preparations
This section is intended to prepare state coordinators to organize and oversee an alignment study. First, a checklist of the things the coordinators must do to prepare for the alignment study is provided. Each point is then described in detail.

1.  Choose subjects and grade levels.

2.  Contact reviewers to participate in the study.

3.  Secure a study site.

4.  Make arrangements and reservations for travel, lodging, food, and transportation.

5.  Decide how standards will be entered and reported on.

6.  Compile information about assessments.

7.  Contact group leaders with information about standards and assessments.

8.  Prepare alignment materials for participants.

9.  Final double-checking.

Conducting an alignment study is typically a two- or three-day process. The first four steps should be completed at least a month before the intended study dates.

1.  Choose Subjects and Grade Levels
Alignment studies have been conducted in Language Arts, Mathematics, Social Studies, and Science. Alignment studies have also been conducted for English Language Learners (ELL); to learn more about the ELL alignment criteria and materials, see Appendix B of this Training Manual. Studies may be conducted in a variety of subject areas, or in a single subject area; however, time (and resources) should be considered accordingly. For each grade level, it typically takes a group of reviewers around three hours to complete an alignment study for their subject area. This includes coding of standards/objectives, the consensus process, coding the assessment, and debriefing. In addition, the alignment overview and reviewer training process takes another two to three hours. Thus, the number of reviewer groups you choose to create will depend on the number of studies you wish to perform.

There are several ways to select groups and their leaders:

1. A Group Leader may help facilitate all content areas across all grades. 


(Example: One group for 4th, 8th, and 10th grade mathematics, science, and reading/language arts, etc.)

2. A Group Leader may help facilitate each content area and each grade. 

(Example: One group for 4th grade science, one group for 8th grade science, one group for 10th grade science, one group for 4th grade social studies, etc.).

3. A Group Leader may help facilitate each content area across all grades. 

(Example: One group for 4th, 8th, and 10th grade mathematics, another group for 4th, 8th, and 10th grade reading/language arts, etc.
We recommend that groups be formed according to Option 3. Under this scenario, the reviewers are dealing with standards and items from the same content area, instead of having multiple reviewers for each grade. This practice lends itself to more consistent alignment results. This option also presents greater opportunities for future vertical alignment between grades.

2.  Contact Reviewers and Group Leaders to Participate in the Study

(a)  How many reviewers do you need?

Now that you have decided how many groups you will have, you can begin contacting potential reviewers. Although states may conduct alignment studies with only a few reviewers, this system is designed to produce the most valid and reliable results with five to nine reviewers per group.  

(b)  Who should these reviewers be?

In order to maintain an objective analysis while still including people familiar with particular states’ standards and assessments, we have found it helpful for groups to include a combination of internal reviewers (from the state conducting the study) and external reviewers (education specialists from other states).  Ideally, such a combination will include at least one person teaching the particular grade being studied, at least one person familiar with curriculum across grades, and other teachers or specialists from inside and outside the state.  

3.  Secure a Study Site

The study site primarily needs to accommodate two things:

(a) Each reviewer must have his/her own computer terminal with Internet access.

(b) Each group must have its own room (or space) with a table for discussions.

In addition to these, the site should have tables for registration and refreshments, and an overhead projector for the introduction and training.

4.  
Make Arrangements and Reservations for Travel, Lodging, Food, and Transportation
5.  Decide How Standards Will be Entered and Reported 
The Web Alignment Tool (WAT) allows for the state’s curriculum standards to be entered in up to three different levels. For the sake of clarity, the terms Standard, Goal, and Objective are employed in the Manual to describe these three levels. The first decision to be made when determining how to enter the state standard is to decide what in the state’s standard will correspond to these three levels. [If your Standard is organized differently, you may only use two of these levels: Standard and Objective.]

To enter standards into the WAT, the Group Leader must first know how the study’s administrators would like the standards to be classified. For the sake of this tool, we will refer to standards in a three-level hierarchy: Standard, Goal, and Objective.  

· Standard is the most general. It may be a broad statement of student activities, such as “Students read for understanding,” or it may simply be a content classification like “Geometry.” The data are reported out at this level. In other words, the computer reports for a particular grade give information about the alignment of each standard with the appropriate assessment.

· Goal is the middle level of specificity. Each standard is comprised of goals that may include smaller topic areas or more precise student activities. Many states do not have three levels, so this level may be omitted when entering standards into the WAT.

· Objective is the most specific level. Each goal is divided into objectives, which specify particular kinds of activities or skills (e.g., “Read and identify types of poetry and the use of inversion, rhyme, and rhythm,” or “Convert units within a measurement system.”). When reviewers are coding items, they will match assessment items with one or more objectives, if possible. Reviewers are instructed to match an item with a goal or a standard only if none of the objectives target the item.

Some things to be aware of when determining how to divide the state standard:

(a)  This alignment system assumes that the goals are spanned by the objectives that fall under them, and that the standards are spanned by the goals  that fall under them. In other words, there is no activity or skill that fits with a standard that is not detailed in one of that standard’s objectives.


Some states organize their standard differently, using objectives as simply examples of the content that falls under a particular goal. If your state does this, then you may wish to add an extra objective under each goal called “General.” Reviewers will code items to this if they fit with that goal, but not with any of the example objectives that fall below it.

(b)  The fewer standards you have, the more difficult it will be to satisfy the “Range of Knowledge” alignment criterion. On the other hand, the greater the number of standards you have, the more difficult it will be to satisfy the “Categorical Concurrence” alignment criterion.

(c)  You may wish not to include some of the standards or objectives specified in your state standard, if those objectives are not intended to be assessed on an on-demand assessment. For instance, if one of your language arts standards is about speaking or performing, you may wish to omit this standard for the purposes of this alignment study.  If you do so, you should specify this in your reports, and you should be prepared to justify that such a standard is being rigorously assessed in another way, such as in the classroom.

6.  Compile Information About Assessments
You should have copies of the assessments for each of the grade levels you will be addressing. In order to enter information about the assessments into the WAT, each Group Leader must have the following information about each assessment:

· How many total items are on the assessment. If the test has numerous sections, what the sections are called and how they are numbered?

· Which items, if any, should not be included in the alignment analysis? (For instance, items that are being field tested and do not count toward student scores should not be coded by reviewers, or considered in the alignment data.)

· The point value of each assessment item.

7.  Contact Group Leaders With Information About Standards and Assessments

You must give the information you have accumulated in Steps 5 and 6 to the Group Leaders with at least a week to spare, so they can register with the WAT, enter the information, and get back to you about any difficulties they may have.

8.  Prepare Alignment Materials for Participants
The following page contains a list of all the materials you will need to have on hand for the participants, with the numbers of copies you need of each. Keep in mind that Group Leaders are also reviewers, and so will need copies of everything.

Materials to be distributed at the Alignment Institute:

	1 copy of each form per reviewer
	Different forms for each group (according to content area)
	· Assessments


	
	
	· Grading Rubrics

	
	
	· Standards (as entered into the WAT)*

	
	
	· DOK Level Definitions**

	
	
	· Sample items and objectives for DOK training**

	
	Same forms for each group
	· Pencils and nametags

	
	
	· Travel Expense Forms*

	
	
	· Test Non-Disclosure Forms

	
	
	· Alignment Institute Agendas*

	
	
	· Alignment Institute Evaluations



	1 copy of each form per group leader
	Same forms for each group
	· Standards (complete)

	
	
	· Debriefing Questions*

	
	
	· Training and Coding Procedures for Group Leaders*

	n copies per reviewer***
	
	· Assessment Item Coding Sheets (in case of computer malfunctions)*


* Samples of each of these forms can be found at the end of this part of the Manual. These may be reproduced as needed.

**The DOK materials are found in Part III of this Manual, and may be reproduced as necessary.

***An adequate number of the assessment coding sheets are needed to assure that all the items on all of the tests can be coded manually if the computers malfunction (or at least enough so that the reviewers can continue while someone makes more copies).

9.  Final double-checking

A few days before the study is scheduled to begin, check to assure that the following things are in order.

A.  Accommodations


i.   meal and snack arrangements


ii.  transportation to/from the study site for each day of the institute


iii. hotel rooms are reserved


iv. transportation to/from your city is accounted for

B.  Materials


i.   paper copies (see checklist in step 8)


ii.  computers


iii. any necessary computer cables, hardware, etc.


iv. site set-up, including tables, chairs, overhead projector and screen

C.  Information in the WAT


i.   standards are entered correctly



a.  all of the standards you are studying are entered



b.  the standards are divided into levels as you want (see Step 5)


ii.  assessments are entered correctly



a.  all of the assessments you are studying are entered



b.  the tests and sections are numbered like the test booklets



c.  weighted and “missing” items are correctly labeled

D.  Training


i.   introduction to alignment study prepared


ii.  Group Leaders trained in WAT, DOK levels, and ready to train their reviewers


iii. state coordinators familiar with this entire Manual, including reports (Part V)

E.  Emergency Contact information 


i.   telephone numbers for a WAT person and a local computer guru

Section B.  Sample Forms for the Alignment Institute
The following pages may be changed and reproduced to fit the needs of your alignment study. 

Note: You may print the Standards and the Item Coding Sheets from the Group Leader Administration Page. Simply select Study Details for a given study, and on the next screen select Get Paper Coding Forms. See Part II, Section A, Step 4 of this Manual.
Sample Alignment Institute Agenda
Agenda

Alignment Analysis Institute for Mathematics and Language Arts

Room 3321

Edgewater Hotel

Madison, WI

September 29–30, 2004

Thursday, September 29, 2004

8:30 AM
Introductions 



Overview of Institute



Presentation of the Alignment Process

9:15 AM
Break out into Two Content-Area Groups



Detailed Description of the Process



Training on the Depth-of-Knowledge (DOK) Levels



Review of Sample Items



Log onto the Web Alignment Tool (WAT)

10:15 AM
Break

10:30 AM
Consensus Process for DOK Levels Grade 3 Standards

12:00 Noon
Lunch

1:00 PM
Complete Grade 3 Standards Consensus Process

1:30 PM
Code Grade 3 Assessment

2:30 PM
Break

2:45 PM
Consensus Process for DOK Levels Grade 5 Standards

4:00 PM
Code Grade 5 Assessment

5:00 PM 
Adjourn

Sample Alignment Institute Agenda 

Friday, September 30, 2004

8:30 AM
Recalibrate DOK Levels



Consensus Process for DOK Levels Grade 3 Standards

10:15 AM
Break

10:30 AM
Code Grade 8 Assessment 

12:00 Noon
Lunch

1:00 PM
Consensus Process for DOK Levels Grade 10 Standards

2:30 PM
Break

2:45 PM
Code Grade 10 Assessment

4:00 PM
Adjourn
Printable DOK Coding Procedures for Group Leaders

1. For training, review the depth-of-knowledge definitions with the group of reviewers. Identify the main characteristics for each level and the characteristics that distinguish one level from adjacent levels.

2. Go over the examples of objectives and items for each depth-of-knowledge (DOK) level. 

3. Have reviewers register on the WAT.

4. Using Part I of the WAT, each reviewer independently is to assign a DOK level to each objective. In assigning a DOK level to an objective, reviewers should think about what the expectation is for a typical grade-level student. 

Using the summary table on the WAT, the Group Leader should go through objective by objective to identify any one on which there is not perfect agreement. Have reviewers who felt the objective was at one level state why they thought it was that level; then have reviewers who felt the objective was at another level state why they thought it was at that level. 

Be careful to involve all the participants, making sure that you and the external reviewers do not overshadow the internal reviewers.

Pinpoint the differences between the two. Review the definitions of the DOK levels and try to move all to agreement. If you are spending too long on the process, take the average, rounding up. Only do this very sparely. On your well-identified form, record the consensus value for each objective.

5. Select every fifth or tenth item, up to five items, for reviewers to rate. Have them independently rate the DOK, primary objective, and up to two secondary objectives using paper and pencil. Then briefly discuss any differences in the coding of the DOK levels and the objectives. Attend particularly to the agreement among the objectives. This discussion is directed towards reviewers considering the full range of objectives. When you feel that the reviewers understand the process, have them independently rate all of the other items using Part II of the WAT. This step is less important as reviewers become more experienced with the process. It is good to do spot checks to assure that reviewers continue to consider the full range of objectives.

6. Reviewers should work the assessment item and identify what knowledge is necessary and sufficient to answer the item correctly. If the necessary knowledge is expressed in more than one objective, then the reviewer should code a primary objective and up to two secondary objectives. If the necessary and sufficient knowledge is expressed in one objective, then the reviewer should code this objective as the primary objective and no secondary objectives. 

7. The content required by an assessment activity may not correspond to any objective, but does correspond to a standard (or a goal). The reviewers then should assign the standard (or goal) as the primary objective and, if need be, as a secondary objective. 

8. Reviewers should indicate whether an item has a source-of-challenge issue by putting an asterisk by the DOK and writing the reason in the box provided.  An explanation needs to be written for any item with a source-of-challenge issue.

9. Reviewers are encouraged to write brief comments on any item. However, this should not be done if it slows down the process too much.

10. Group Leaders should record answers to the debriefing questions (see Debriefing Questions) to obtain a greater sense of the issues associated with particular grade-level alignment analyses.

11. When done, please put all of the notes on the reviewers’ responses to the debriefing questions in a folder. Thanks.

Sample Paper Version of Standards

Wisconsin Grade 4 Mathematics Standards                                        Reviewer _________________

	Number
	Standard


	DOK Level

	1.
	Number and Operations


	

	1.a
	Demonstrate number sense by comparing and ordering decimals to hundredths and whole numbers to 999,999


	

	1.b
	Write money amounts in words and dollar-and-cent notation.


	

	1.c
	Rename improper fractions as mixed numbers and mixed numbers as improper fractions.


	

	1.d
	Demonstrate addition and subtraction of fractions with common denominators.


	

	1.e
	Round whole numbers to the nearest ten, hundred, or thousand and decimals to the nearest tenth.


	

	1.f
	Solve problems, including word problems, that involve addition and subtraction of four-digit numbers with and without regrouping.


	

	1.g
	Solve problems, including word problems, involving the basic operations of multiplication and division on whole numbers through two-digit multipliers and one-digit divisors.


	

	1.h
	Recognize equivalent forms of commonly used fractions and decimals.


	

	2.
	Algebra


	

	2.a
	Write number sentences for word problems that involve multiplication or division.
	

	2.b
	Complete addition and subtraction number sentences with a missing addend or subtrahend.


	

	3.
	Geometry


	

	3.a
	Identify triangles, quadrilaterals, pentagons, hexagons, or octagons based on the number of sides, angles, and vertices.


	

	3.b
	Find locations on a map or grid using ordered pairs.


	

	4.
	Measurement


	

	4.a
	Calculate elapsed time in hours and minutes.


	

	4.b
	Measure length, width, weight, and capacity, using metric and customary units, and temperature in degrees Fahrenheit and degrees Celsius.


	

	5.
	Data Analysis and Probability


	

	5.a
	Represent categorical data using tables and graphs, including bar graphs, line graphs, and line plots.


	

	5.b
	Determine if outcomes of simple events are likely, unlikely, certain, equally likely, or impossible.


	

	5.c
	Represent numerical data using tables and graphs, including bar graphs and line graphs.


	


Assessment Coding Form

Coding Form State__________
Reviewer___________________ Date_______

Content Area_________________Grade___________ Test Form___________________

	Item Number
	Item DOK
	Primary Obj
	Secondary Obj
	Secondary Obj
	Source of Challenge
	Notes

	1


	
	
	
	
	
	

	2


	
	
	
	
	
	

	3


	
	
	
	
	
	

	4


	
	
	
	
	
	

	5


	
	
	
	
	
	

	6


	
	
	
	
	
	

	7


	
	
	
	
	
	

	8


	
	
	
	
	
	

	9


	
	
	
	
	
	

	10


	
	
	
	
	
	

	11


	
	
	
	
	
	

	12


	
	
	
	
	
	

	13


	
	
	
	
	
	

	14


	
	
	
	
	
	

	15


	
	
	
	
	
	

	16


	
	
	
	
	
	

	17


	
	
	
	
	
	

	18


	
	
	
	
	
	

	19


	
	
	
	
	
	

	20


	
	
	
	
	
	


Debriefing Questions

(To be used at the end of each grade analysis. Please record the responses below.)

Content Area_________________________


Grade________________

A. For each standard, did the items cover the most important topics you expected by the standard? If not, what topics were not assessed that should have been?

B. For each standard, did the items cover the most important performance (DOK levels) you expected by the standard? If not, what performance was not assessed?

C. Was there any content you expected to be assessed, but found no items assessing that content? What was that content?

D. What is your general opinion of the alignment between the standards and assessment:

i. Perfect alignment

ii. Acceptable alignment

iii. Needs slight improvement

iv. Needs major improvement

v. Not aligned in any way?

E.
Other comments.

Sample Alignment Institute Evaluation Survey

Dates of Study, 200X

This survey is used to evaluate the alignment session and collect feedback to improve the alignment process and the Automated Alignment Tool. Thank you for your help.
Part I:  Alignment Training

1. Did you try the Automated Alignment Tool before the training? 


1


2







No


Yes




2.  How well do you feel the training prepared you for understanding the depth-of- 

     knowledge (DOK) levels? 


1


2


3


4


Not Well 

Somewhat

Adequately

Very Well


3. How well do you feel the training prepared you for the consensus process? 


1


2


3


4


Not Well

Somewhat

Adequately

Very Well 

4. Overall, how well did the training prepare you for the Alignment process? 


1


2


3


4


Not Well 

Somewhat

Adequately

Very Well

5. Please provide us with your recommendations or suggestions to improve the alignment  training. 




Part II:  Process of Alignment

6. How comfortable do you feel with the process for assigning the DOK levels? 


1 


2 


3


4 


Uncomfortable

Somewhat

Comfortable

Very 





Comfortable




Comfortable

(Please continue on the next page.)

7.  How well did the Group Leader facilitate consensus process?


1


2



3




Not Well

Moderately 


Very Well 

8.  In your opinion, how well do the State Content Standards align with the

· Mathematics assessments; or 

· Language Arts assessments?  (Please specify content area and grade.) 

GR 3
1


2 


3 


4



Minimally 

Somewhat 

Adequately

Fully 


Aligned

Aligned

Aligned

Aligned

GR 5
1


2 


3 


4



Minimally 

Somewhat 

Adequately

Fully 


Aligned

Aligned

Aligned

Aligned

GR 8
1


2 


3 


4



Minimally 

Somewhat 

Adequately

Fully 


Aligned

Aligned

Aligned

Aligned

GR 10
1


2 


3 


4



Minimally 

Somewhat 

Adequately

Fully 


Aligned

Aligned

Aligned

Aligned

 9. Please provide us with your recommendations or suggestions to improve the Automated Alignment Tool.

10. Please provide us with your recommendations or suggestions to improve the Alignment Process.

Part Three:  Alignment Effect

11. In your opinion, how important is the alignment study for student assessments?

12. How well was the overall alignment institute organized? Do you have any suggestions for improvement?  

Travel Expense Form

Alignment Institute

Dates of Study:__________________

Trip Itinerary:
Departure City:__________________  City of Institute:__________________


Air Transportation Cost:




$__________________

Car Round Trip Mileage___________ (@($.36 per mile) 
$__________________

Day 1:_________________

Meals





$__________________

Taxis





$__________________

Parking





$__________________

Lodging





$__________________

Miscellaneous




$__________________

Day 2:__________________

Meals





$__________________

Taxis





$__________________

Parking





$__________________

Lodging





$__________________

Miscellaneous




$__________________

Day 3:__________________

Meals





$__________________

Taxis





$__________________

Parking





$__________________

Lodging





$__________________

Miscellaneous




$__________________

Total








$____________________

Name:____________________________
SS#:____________________
Date:_________________

Address (where check should be sent): _____________________________





     _____________________________





     _____________________________

V.  Reports

Part V of the Manual will familiarize the user with the reports produced by the WAT (Web Alignment Tool) and with how to write a report that interprets the alignment study results. 

· Section A provides a brief description of  the reports and of their production. 
· Section B gives a detailed explanation of the five alignment criteria.

· Section C gives an outline for a sample written report, and guidance for how to interpret the information produced in the computer reports.

Section A.  Producing Computer Reports

When the reviewers are finished aligning and coding the standards and assessment items, reports can be generated that evaluate the results of the alignment process. To view these reports, you (any reviewer) may log in and then click on the Reports link. This will take you to the reports page. On this page, select a study and the type of report you wish to view. 

[image: image33.emf]


The following is a summary of the different reports the WAT can produce from this page.  Sections B and C explain in greater detail how to interpret these data.

	To see some Sample Reports produced by the WAT, please go to Appendix B of this Manual.


Note: Some reports allow you to check a box called Weighted. This indicates that you would like the report to take into account the point values of the different assessment items. If this box is checked, then the generated reports will consider each 2-point item as though it were two identical 1-point items, each 3-point item as though it were three identical 1-point items, and so on. Of course, for this box to make any difference, the Group Leader must have already entered into the system the different item weights. 

· Overall Results—This report contains the four most important alignment tables: 

a)  Categorical Concurrence 

b)  Depth-of-Knowledge Consistency

c)  Range-of-Knowledge Correspondence and Balance of Representation 

d)  Summary of Attainment of Acceptable Alignment Levels. 

The first three tables show data pertaining to the alignment of each standard with the assessment according to four of the five alignment criteria (Source of Challenge is covered in another report). The fourth table simply summarizes the results of the first three tables, showing “YES,” “NO,” or “WEAK” alignment for each standard according to each of the four alignment criteria. 

	Notes on the Overall Results Reports

1.   At the top of this report are some windows containing the cutoff values for each of the alignment criteria. These values may be changed to give more reasonable or accurate results if the state’s standards or assessments are unusually formatted or articulated. [For instance, if a state has 15 standards to cover, a Categorical Concurrence cutoff value of 5 items may be more reasonable than 6.]

2.   Each of the first three tables contains a column called “Hits,” with a mean (and a standard deviation). The mean here is the number of items coded to an objective within that standard, averaged across reviewers. If a reviewer codes an item to more than one objective, that item will correspond to more than one hit for that reviewer. This is why the total number of hits is usually higher than the number of items on the assessment. The results in all of these tables are averaged across reviewers.

3.   If the Weighted box is checked, then any weighted assessment items will count for more hits. This will increase the mean hits value.

4.   If the study is a Gary Cook ELL Alignment Study, this report will include the option to Recalculate By Altered Standard Structure. If this option does not appear, then you have not yet entered an alternate structure to the standards. Go back to the Group Leader Administration Page and edit the study’s details.


· Standard Coverage–Indicates which assessment items were coded to each given objective. For example, it may show that Objective 1.1.a was hit by assessment Items 2, 4, and 19. If more than one reviewer coded Objective 1.1.a to Item 4, then the number 4 would repeat each time it was coded by a reviewer.

· Item Coverage–Indicates which objectives were coded as being targeted by each given assessment item. If more than one reviewer coded an item to a particular objective, this objective will appear in that row more than once:
	52: 
	I.1.a
	I.1.a
	I.1.a
	I.1.a
	I.3.a


· Item-Agreement Report–Similar to the Standard Coverage report, but instead of repeating the assessment item number every time it is used by a reviewer, the item indicates the number of reviewers who agree and color-codes the item according to how many reviewers coded it the same way.
· High-Low Report–Similar to the Item-Agreement Report, but color-codes each entry instead according to how much higher or lower the average DOK for the item is than the consensus DOK for the matching content objective. This is an extremely handy table for identifying items to remove, replace, or add in order to improve DOK Consistency. 

· Graphs–A graphical representation of the data found in the Overall Results report.
· Sources of Challenge–Lists sources of challenges identified by reviewers during the assessment process.
· Notes Report–Lists notes reviewers entered about particular assessment items in the alignment process.
· Uncodeable Items–Lists the items that any of the reviewers considered uncodeable (did not target any of the objectives). For instance, if three reviewers considered Item 17 to be uncodeable, this table would list Item 17 three times.
· Summary of Inputs–This shows all of the information that only the logged-in reviewer entered during the second part of the alignment process: depth-of-knowledge levels, targeted objective(s), source-of-challenge issues, and notes for each assessment item.

· Individual Analysis–Presents several statistics on the values the logged-in reviewer entered for the alignment process. Some of these statistics include the percentage of objectives that are under the group consensus depth-of-knowledge value and total number of times an objective was used.

· Group Summary–Presents raw statistics for the entire group in the alignment study. These statistics are used in the Overall Results report to determine whether the assessment met various requirements against the standard.
· Intraclass Correlation–This table lists the DOK levels entered by all the reviewers for each item. The values at the bottom for intraclass correlation and pairwise comparison are two different measures of the degree of agreement among reviewers. These measures are explained in Section B of this section of the manual.
· All Reviewer Data–Indicates what each reviewer entered for the DOK Level, primary, first secondary, second secondary objective for each assessment item. At the bottom are two coding reliability measures, Objective Pairwise Comparison and Standard Pairwise Comparison. These statistics are described in Section B of this section of the manual.
· Group Consensus–Indicates the group consensus values for each objective and standard.
· Cross Study Report*–This report compares information for multiple studies that all employ the same set of standards. For instance, a state may have one set of Grade 7 standards but three different Grade 7 assessment forms. This produces a report similar to the Item-Agreement Report above, but with multiple studies all in one table. To make this report, select it and then use the drop-down menus on the next page to search for and select a standard. All of the studies that use this selected standard will appear. Select the studies you wish to include in the report. Finally, select a number of reviewers. Items will only appear in the report if they were coded to the same objective by at least this many reviewers.

· Advanced Reporting*–report includes Overall Results, Source of Challenge, Notes Report, Item Coverage, Standard Coverage, Item-Agreement Report, Intraclass Correlation, All Reviewer Data, and Group Consensus. If you wish to remove items from the study, this can be done by editing the assessment from the Group Leader Administration Page.
· Group Summary By Goal–This table is only available for a study where the standards have three levels of specificity: standard, goal, and objective. In such a case, this report shows the alignment analysis by goal rather than by standard.  This report can be particularly useful if the state has very few standards, or if one standard is meant to be more highly emphasized than the others. 

· Objective Mean–Same as the previous table, but shows data in raw form analyzed by objective rather than goal or standard. This report is particularly useful in determining which objectives are targeted by items with DOK values that are too low.

Please note: the following two items are of major importance:

· Get Formatted Reports–This report includes Overall Results, Source of Challenge, Notes Report, Item Coverage, Standard Coverage, Item-Agreement Report, Intraclass Correlation, All Reviewer Data, and Group Consensus. To see samples of these reports from a real alignment study, go to Appendix B in this Manual.
· Get Word Formatted Reports*–Includes all the tables in the previous report, but creates them as a Microsoft Word document so they can more easily be incorporated into a written summary report. Some additional formatting may be necessary, depending on the word processing program installed on your computer.

· All Reviewer Data Check*–This report only applies to a study if the standards were edited after the reviewers began coding. This shows if reviewers coded items to objectives that were later deleted from the standards, and allows those items to be deleted from the study.

· All Reviewer Individual Analysis–Reports alignment analysis results for each individual reviewer, before these results are averaged for use in the Overall Results tables. 

*  Indicates a report available only to the Group Leader

Section B.  Interpreting Computer Reports

Before describing what all the data in the computer reports mean, we first include a more detailed description of the five alignment criteria, including justification for the chosen cutoff values. This information will be helpful in interpreting and producing the computer reports using the reviewer data.

Also in Section B, a description is presented of several measures that can be used to assess the reliability of your alignment studies.

Categorical Concurrence

An important aspect of alignment between standards and assessments is whether both address the same content categories. The categorical-concurrence criterion provides a very general indication of alignment, if both documents incorporate the same content.  The criterion of categorical concurrence between standards and assessment is met if the same or consistent categories of content appear in both documents. This criterion was judged by determining whether the assessment included items measuring content from each standard. The analysis assumed that the assessment had to have at least six items measuring content from a standard in order an acceptable level of categorical concurrence to exist between the standard and the assessment. The number of items, six, is based on estimating the number of items 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 what a reasonable number is, including the reliability of the subscale, the mean score, and 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 .1, it was estimated that six items would produce an agreement coefficient of at least .63. This indicates that about 63% of the group would be consistently classified as masters or nonmasters if two equivalent test administrations were employed. The agreement coefficient would increase if the cutoff score were increased to one standard deviation from the mean to .77 and, with a cutoff score of 1.5 standard deviations from the mean, to .88. Usually states do not report student results by standards or require students to achieve a specified cutoff score on subscales related to a standard. If a state did do this, then the state would seek a higher agreement coefficient than .63. Six items were assumed as a minimum for an assessment measuring content knowledge related to a standard, and as a basis for making some decisions about students’ knowledge of that standard. If the mean for six items is 3 and one standard deviation is one item, then a cutoff score set at 4 would produce an agreement coefficient of .77. Any fewer items with a mean of one-half of the items would require a cutoff that would only allow a student to miss one item. This would be a very stringent requirement, considering a reasonable standard error of measurement on the subscale. 

Depth-of-Knowledge Consistency

Standards and assessments can be aligned not only on the category of content covered by each, but also on the basis of the complexity of knowledge required by each. Depth-of-knowledge consistency between standards and assessment indicates alignment if what is elicited from students on the assessment is as demanding cognitively as what students are expected to know and do as stated in the standards. For consistency to exist between the assessment and the standard, as judged in this analysis, at least 50% of targeted objectives are hit by items of the appropriate complexity. Fifty percent, a conservative cutoff point, is based on the assumption that a minimal passing score for any one standard of 50% or higher would require the student to successfully answer at least some items at or above the depth-of-knowledge level of the corresponding objectives. For example, assume an assessment included six items related to one standard and students were required to answer correctly four of those items to be judged proficient—i.e., 67% of the items. If three, 50%, of the six items were at or above the depth-of-knowledge level of the corresponding objectives, then for a student to achieve a proficient score would require the student to answer correctly at least one item at or above the depth-of-knowledge level of one objective. Some leeway was used in this analysis on this criterion. If a standard had between 40% to 50% of items at or above the depth-of-knowledge levels of the objectives, then it was reported that the criterion was “weakly” met.

The justification above for the 50% cutoff point is based on the assumption that the standard is balanced. If the standard is not balanced, this reasoning does not apply. You could have a situation where a student passes the assessment that meets the DOK Consistency criterion without actually answering a single question at an appropriate DOK Level. Here is an example of why the DOK Consistency calculation must be considered in conjunction with Balance:

	             Assume an assessment included 6 items related to a given standard, and that these items specifically targeted 3 of the 5 objectives that fell under the standard. Consider two different cases. 


The first case is that this standard is balanced—each of the 3 targeted objectives was hit by exactly 2 items. If 4 of the 6 items had DOK values lower than the objectives they targeted, then the depth-of-knowledge consistency score for this standard would be 33%—not high enough to be considered aligned. 


The second case is that this standard is not balanced—1 of the 3 targeted objectives was hit by 4 items and the other 2 targeted objectives were only hit by 1 item each. Here, you could still have 4 of the 6 items with DOK values lower than the objective they targeted, just as in the first case. But if these 4 items all targeted the same objective, then the depth-of-knowledge consistency score would be 66%—indicating good alignment!


Range-of-Knowledge Correspondence

For standards and assessments to be aligned, the breadth of knowledge required on both should be comparable. The range-of-knowledge criterion is used to judge whether a comparable span of knowledge expected of students by a standard is the same as, or corresponds to, the span of knowledge that students need in order to correctly answer the assessment items/activities. The criterion for correspondence between span of knowledge for a standard and an assessment considers the number of objectives within the standard with one related assessment item/activity. Fifty percent of the objectives for a standard had to have at least one related assessment item in order for the alignment on this criterion to be judged acceptable. This level is based on the assumption that students’ knowledge should be tested on content from over half of the domain of knowledge for a standard. This assumes that each objective for a standard should be given equal weight.  Depending on the balance in the distribution of items and the need to have a low number of items related to any one objective, the requirement that assessment items need to be related to more than 50% of the objectives for a standard increases the likelihood that students will have to demonstrate knowledge on more than one objective per standard to achieve a minimal passing score. As with the other criteria, a state may choose to make the acceptable level on this criterion more rigorous by requiring an assessment to include items related to a greater number of the objectives. However, any restriction on the number of items included on the test will place an upper limit on the number of objectives that can be assessed. Range-of-knowledge correspondence is more difficult to attain if the content expectations are partitioned among a greater number of standards and a large number of objectives. If 50% or more of the objectives for a standard had a corresponding assessment item, then the range-of-knowledge correspondence criterion was met. If 41% to 49% of the objectives for a standard had a corresponding assessment item, the criterion was “weakly” met.

Balance of Representation

In addition to comparable depth and breadth of knowledge, aligned standards and assessments require that knowledge be distributed equally in both. The range-of-knowledge criterion only considers the number of objectives within a standard hit (a standard with a corresponding item); it does not take into consideration how the hits (or assessment items/activities) are distributed among these objectives. The balance-of-representation criterion is used to indicate the degree to which one objective is given more emphasis on the assessment than another. An index is used to judge the distribution of assessment items. This index only considers the objectives for a standard that have at least one hit—i.e., one related assessment item per objective. The index is computed by considering the difference in the proportion of objectives and the proportion of hits assigned to the objective. An index value of 1 signifies perfect balance and is obtained if the hits (corresponding items) related to a standard are equally distributed among the objectives for the given standard. Index values that approach 0 signify that a large proportion of the hits are on only one or two of all of the objectives hit. Depending on the number of objectives and the number of hits, a unimodal distribution (most items related to one objective and only one item related to each of the remaining objectives) has an index value of less than .5. A bimodal distribution has an index value of around .55 or .6.  Index values of .7 or higher indicate that items/activities are distributed among all of the objectives at least to some degree (e.g., every objective has at least two items) and is used as the acceptable level on this criterion. Index values between .6 and .7 indicate the balance-of-representation criterion has only been “weakly” met.

Note on the balance index: The index formula for the balance criterion is 1 – (∑|1/(O) – Ik/(H)|) / 2, where Ik is the number of items hit corresponding to objective k, O is the total number of objectives hit within the standard, and H is the total number of items hit within the standard. The balance index does not reflect how many objectives were hit within the given standard, but only how the hits were distributed across the objectives that were hit within the standard. For example, a standard where only one of its 20 objectives was hit would have a balance index of 1, although it would have a range of only 0.05 (1/20). This is why Range and Balance need to be considered together in order to obtain a well-rounded indication of how well distributed the items are within a given standard. For instance, if every objective in this same standard was hit once, except one objective which was hit twenty times, this would give a range of 1 but a balance of 0.53.

Two more examples to help illustrate the balance index: Suppose we have a standard with five objectives. Objectives A and C are not hit by items (so they are irrelevant for this calculation), Objectives B and D are each hit by one assessment item, and Objective E is hit by four items. Then this standard would have a balance index of 0.67, which would give a Balance of Representation alignment value of WEAK. (See Table 5.1a). On the other hand, if the same objective was hit by items in exactly same way, except that Objective E was only hit by three items, then the standard would have a balance index of 0.73, which would give a Balance of Representation alignment value of YES. (See Table 5.lb).

Table 5.1a

An Example of a Weakly Balanced Standard

	Standard N:
	# of hits

	Objective A
	0

	Objective B
	0

	Objective C
	1

	Objective D
	1

	Objective E
	4


	Balance Index:
	0.67

	Alignment:
	WEAK


Table 5.1b

An Example of a Balanced Standard

	Standard N:
	# of hits

	Objective A
	0

	Objective B
	0

	Objective C
	1

	Objective D
	1

	Objective E
	3


	Balance Index:
	0.73

	Alignment:
	YES


Source of Challenge 
The source-of-challenge criterion is only used to identify items on which the major cognitive demand is inadvertently placed and is other than the targeted language arts skill, concept, or application. Cultural bias or specialized knowledge could be reasons for an item to have a source-of-challenge problem. Such item characteristics may result in some students a) not answering an assessment item, b) answering an assessment item incorrectly, or at a lower level, even though they possess the understanding and skills being assessed, or c) answering an assessment item correctly even though they do not possess the understanding and skills that the assessment administrators believe the item to be assessing. 

Measures of Reliability of Coding
The WAT produces several statistical measures for the reliability of reviewer coding. These can be found at the bottom of the Intraclass Correlation report and the All Reviewer Data report. These statistics measure the reliability of item DOK coding and item objective coding respectively.

Since DOK Levels have a natural metric, Levels 1 to 4, these data are analyzed using intraclass correlation. However, since any given set of content objectives will not have such a metric, the reliability of these data is calculated in terms of pairwise agreement among reviewers. We have adjusted the traditional method for calculating pairwise comparison results to allow for reviewers to code from 0 to 3 objectives to each assessment item. A detailed explanation of our pairwise comparison statistic follows.

a)  Intraclass Correlation for DOK Level Coding
The intraclass correlation is calculated according to the method of Shrout & Fleiss (1979): 
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is the variance in the data between the reviewers.  In other words, the statistic measures the percent of variance in the data due to the differences between the items rather than the differences between the reviewers.  An intraclass correlation value of, say, 0.7, means that 70% of the variance in the data can be explained by differences between the items while the other 30% is due to differences between the reviewers.  Intraclass correlation is considered adequate for values greater than 0.7 and good for values greater than 0.8.  Of course, in cases where there is very low variance between the items, the intraclass correlation statistic can be meaningless or misleading.  In such instances it is preferable to use pairwise agreement as a reliability measure instead.

b)  Pairwise Agreement for DOK Level Coding

The pairwise agreement for a particular assessment item is calculated as follows.  For each possible pair of reviewers, determine if the two reviewers gave the item the same DOK Level or not.  Divide the number of agreeing pairs of reviewers by the total number of pairs of reviewers.  Average this across all the items on the assessment.

c)  Pairwise Agreement for Objective, Goal, and Standard Coding
The WAT allows a reviewer to code each assessment item as measuring up to three different content objectives. Reviewers may instead mark the item “uncodeable.” For any given assessment item, the pairwise agreement for objectives is calculated as follows:  

First, choose a pair of reviewers. Find the reviewer who coded the greater number of objectives to this item, and call this number n. Now take the number of entries the two reviewers agree on and divide this by n. This is the agreement between the two reviewers. Perform this calculation for all possible pairs of reviewers, and take the sum of the agreements. Then divide this sum by the total number of pairs of reviewers. This is the pairwise agreement value for the given assessment item. An example is provided in Fig. 5.1.

The pairwise agreement for objectives is averaged over all the assessment items to give the pairwise agreement for objectives statistic for the alignment study as a whole.

This method of calculating pairwise agreement assumes that two reviewers should not be considered in full agreement on an item unless they code it identically. The reason for this is that if a reviewer codes, say, two objectives to a given item, the WAT will count this item twice for alignment purposes (for this particular reviewer), once for each coded objective. This is why reviewers are trained to code multiple objectives to an item only if the item fully targets each objective.

The pairwise agreement for goals and the pairwise agreement for standards are calculated similarly. These calculations are also represented in Fig. 5.1. Notice that the number of goals or standards coded by a reviewer to an item may be less than the number of objectives this reviewer coded. For example, in Fig. 5.1a, Reviewer A coded three different objectives, but only two different goals (1.1 and 2.1).  Therefore, in a pairwise comparison of Reviewer A and Reviewer B at the goal level, the two reviewers agree on 1 out of 2 coded goals, even though reviewers only agree on 1 out of 3 coded objectives.

Fig. 5.1a. Example of a pairwise agreement calculation for one assessment item.

	Reviewers

	A
	B
	C
	D

	1.1.b
	1.1.c
	2.1.d
	1.1.c
	1.1.b
	1.1.c
	2.2.a
	1.1.b
	2.2.a


	
	Agreement

	Reviewer Pair
	of Objective
	of Goal
	of Standard

	(A, B)
	1/3
	1/2 
	1/2 

	(A, C)
	2/3
	1/2 
	1

	(A, D)
	1/3
	1/2 
	1

	(B, C)
	1/3
	1/2 
	1/2 

	(B, D)
	0
	1/2 
	1/2 

	(C, D)
	2/3
	1
	1

	Sum of agreements
	2.333
	3.5
	4.5

	Pairwise Agreement
	0.389
	0.583
	0.75


The pairwise agreement statistic almost always returns a lower value than the intraclass correlation statistic. (We consider a pairwise comparison result of 0.6 or higher to reflect reasonable agreement, 0.7 or higher for good agreement, and a result of less than 0.5 to reflect poor agreement.) See Fig. 5.1b for some examples.

Fig. 5.1b. Examples of pairwise agreement results.



Reviewers’ Responses
Pairwise Comparison



(6 reviewers)
a  a  b  b  c  c



0.2






a  a  a  b  b  b



0.4


   



a  b  b  b  b  b



0.66




(9 reviewers)
a  a  a  b  b  b  c  c  c


0.25






a  a  b  b  b  b  b  b  b


0.61



a  b  b  b  b  b  b  b  b


0.75

Section C.  Writing a Report that Summarizes and Interprets the 

                  Alignment Results

The final result of the alignment study should be a written report that documents and interprets the study’s results. For the sake of clarity, we recommend that one such report be produced for each subject area (mathematics, science, etc.). Included below is a Table of Contents for a sample report, based on reports we have written for many states. Keep in mind that this is not the only way to write such a report and that your style, formatting, and level of specificity will vary depending on your expected audience. Following the Table of Contents, each section is described in greater detail, and these descriptions include some information and advice about interpreting the data found in the computer reports.

Some preliminary advice: Before writing any of the report, use the Get Word Formatted Reports option (see Section A) to create a word-processor document with all the important tables for each assessment form you studied. These tables will form Appendix B for your report. Once you have done this, it will be easy to copy and paste relevant information from these tables into the report itself, because these data will already be in a word-processor format.

Sample Table of Contents for an Alignment Analysis Report for One Subject Area

1. Acknowledgements

2. Executive Summary 

3. Introduction

4. Alignment Criteria Used for This Analysis

5. Findings

         a. Standards

         b. Distribution of Hits By Standard 

         c. Alignment of Curriculum Standards and Assessments

                    i. Grade x

                    ii. Grade y

                    iii. etc.

         d. Source of Challenge

         e. Notes

         f. General Comments Made by Reviewers

         g. Reliability Among Reviewers

6. Summary

7. References

Appendix A: Group Consensus Values

Appendix B: Tables

Description of Each Alignment Report Section

1. Acknowledgements

This section is simply a list of participants, identifying them as internal or external reviewers, and a statement about how the study was funded.

2. Executive Summary

This section should be short. It might include

· dates of the alignment institute

· how many (and affiliation) of participants involved 

· what subject area and grade levels are addressed in this report

· a few sentences describing the overall alignment results.  Norm, include some advice about alignment words here.
3. Introduction

This section should include 

· an overview of alignment. For instance, you could use the answer to the two paragraphs of Section I.B of this Training Manual.

· details about the alignment institute, including how the reviewers were trained.

· the terminology and level of specificity used in the standards (standards, goals, objectives, etc.).

· mention of the fact that the reviewers were surveyed for comments about the alignment, as well as suggestions for how to improve the alignment, standards, and assessments.

4. Alignment Criteria Used for This Analysis

For this part you could either use the short descriptions of the five alignment criteria found in the introduction of this Manual, or, as we recommend, the longer descriptions found in the previous part of this section (Part V.B). Be sure also to include the full DOK level definitions for the particular subject area, which are found in Part III of this Manual.

5. Findings:


a) Standards

This part should include a table similar to Table 5.2:

Table 5.2

Percent of Objectives by Depth-of-Knowledge (DOK) Levels for Each Grade, [State] Alignment Analysis for [Subject]

	Grade
	Number of Objs
	DOK Level
	# of objs by Level
	% w/in std by Level

	Grade 2
	55
	1
2
3
	32
21
2
	58
38
3

	Grade 5
	41
	1
2
3
	20
20
1
	48
48
2

	Grade 8
	60
	1
2
3
	24
32
4
	40
53
6

	Algebra I
	47
	1
2
3

4
	8
30
7

2
	16
64
14

4


The information for this table can be found in the first table of “Get Formatted Reports,” “Get Word Formatted Reports,” or “Overall Results” for each grade level. This part should include a brief analysis of the percentages of objectives at each DOK level and whether these percentages change in a reasonable way from one grade to the next. For instance, the progression found in the table above is reasonable, but the DOK levels of the objectives are strikingly low.

This part should also include a list of the assessment items that were coded by more than one reviewer as corresponding to the standard or one of the goals, and not to a specific objective. Such items are notable because they may suggest cases in which the objectives fail to span the content of the standard.

This may also be an appropriate place for information about uncodeable items, especially items deemed uncodeable by more than one reviewer. These items may be too unrelated to the material described in the standards, and might be considered for replacement. The information here may be found in the “Uncodeable Items” report.

b) Distribution of Hits By Standard

This section may be omitted if the standards have different names from one grade to the next. This just provides some interesting information about the progression of standard coverage across grades. A table similar to Table 5.3 may be included here, based on information that can be obtained using the first table in the “Overall Results” report.

Table 5.3

Percent of Hits by Standard for Each Grade

	
	Grade 3
	Grade 5
	Grade 8
	Grade 10

	  I – Number and Operations 
	35
	27
	21
	13

	 II – Measurement
	14
	17
	12
	16

	III – Geometry and Spatial Sense
	21
	22
	23
	16

	IV – Patterns, Functions, and Algebra
	15
	15
	25
	21

	 V – Data Analysis, Statistics, and Probability 
	15
	20
	19
	34


c) Alignment of Curriculum Standards and Assessments

This is the most important part of the report. The analysis here should be done grade by grade and should include a table such as Table 5.4 for each grade:

Table 5.4
Summary of Attainment of Acceptable Alignment Level on Four Content-Focus Criteria, [State] [Subject] [Grade]

	Standards
	Alignment Criteria

	
	Categorical Concurrence
	Depth-of-Knowledge Consistency
	Range of Knowledge
	Balance of Representation

	3.1 – Numbers and Operations 
	YES
	YES
	YES
	YES

	3.2 – Algebra


	NO
	YES
	WEAK
	YES

	3.3 – Geometry


	YES
	YES
	YES
	YES

	3.4 – Measurement


	YES
	WEAK
	YES
	YES

	3.5 – Data Analysis and Probability 
	YES
	NO
	YES
	YES


The squares are shaded for easier readability. Also, it is important to mention that the values for “WEAK” are within 10% (or 0.1 for Balance) of the alignment cutoff values. This table can be found as the fourth table in “Get Formatted Reports,” “Get Word Formatted Reports,” or “Overall Results.” 

Using this table, include a description of the alignment strengths and weaknesses, and then have a section recommending which kinds of items should be added or replaced in order to improve the alignment between this grade’s assessment and its curriculum standards. This latter section will require some deeper analysis of the tables produced by the computer. This may also be the place to recommend changing any alignment cutoff values, but only if the state’s standards are constructed in such a way that it makes these values unreasonable.

If a Standard Has Categorical Concurrence Weaknesses:

These weaknesses are the easiest to identify and to propose solutions for. Use the “mean hits” column of the first table from “Get Formatted Reports,” “Get Word Formatted Reports,” or “Overall Results” to determine how many items targeting that standard would need to be added to the assessment to give a Categorical Concurrence index of 6 or above.

Another important piece of information that can be obtained from this table is which standards have some items to spare. If you are going to end up recommending that ten items need to be added to the assessment in order to meet various alignment criteria, it is also nice to be able to say, “To keep the same number of items on the assessment, ten other items can be removed without compromising the alignment: six targeting Standard X and four targeting Standard Y.”

If a Standard Has Depth-of-Knowledge Consistency Weaknesses:

If the standard is balanced, the following simplified analysis should work fairly well. The second table in “Get Formatted Reports,” “Get Word Formatted Reports,” and “Overall Results” contains DOK information. The number of items whose DOK levels must increase in order to give a Depth-of-Knowledge Consistency index of 50% or higher is H * (U – 50), where H is the “mean hits” and U is the “mean % under” for the standard. If you are already recommending that additional items be added targeting this standard, then it is important to assure that these items are complex enough. Note that you need to add two items at a high DOK level to get the same effect, as if you rewrote one item to make its DOK level higher.

If the standard is not balanced, your task is more difficult. If a particular objective is overemphasized, the items targeting it effectively count less for DOK purposes. Therefore, removing excess items at too low of a DOK Level for this objective will help the DOK alignment, but not quite as much as if you add new items targeting un- or under-targeted objectives (at an appropriate DOK Level). The best way to do this analysis is to find which objectives have a higher DOK than their corresponding items. The easiest way is by using the “Objective Mean” report. Once you have identified objectives that are undershot by their items, use the “Standard Coverage” report (or the “Item Agreement Report”) to determine the items that should be replaced. The “Objective Mean” report also should allow you to roughly determine the DOK effect of adding an item that targets a currently untargeted objective. To get the % below figure for the standard, you calculate the % below for each targeted objective, then average this over all targeted objectives in the standard. Keep in mind, this result is then averaged across all the reviewers.

If a Standard Has Range-of-Knowledge Correspondence Weaknesses:

The third table in “Get Formatted Reports,” “Get Word Formatted Reports,” and “Overall Results” contains both Range and Balance information. If the Range index “mean %” is below 50, you should first check to see if the Categorical Concurrence is also low. If so, you may not need to mention anything about the Range, because often adding additional items to the standard will naturally improve the Range index. If not, then use the “Standard Coverage” table to determine which objectives are being inadequately targeted, and recommend that some items be changed so they address these objectives. 

If a Standard Has Balance of Representation Weaknesses: 

Using the “Standard Coverage” table, there will usually be one or two objectives that are over-targeted by assessment items. Recommend that items be changed so that they target other objectives instead. In particular, if the Range index is also low for this standard, you might recommend that some items be switched so that they target the underrepresented objectives, rather than these overrepresented ones. This will improve the Balance and Range indices simultaneously.

It is also possible (albeit much more difficult and therefore more uncommon) to change the standards rather than the assessments in order to improve the alignment. For instance, some Balance and Range weaknesses come from vague “catch-all” objectives, or from overly specific nit-picky objectives. It may be reasonable to point out such issues in this section.

d) Source of Challenge

You should mention any items that had more than one reviewer comment about Source of Challenge (found, surprisingly enough, in the “Source of Challenge” report). Such items are often unclear or unfair and should be replaced. It is also the case that one reviewer can see something the others missed. But it could also be the case that the teaching in your state addresses these concerns adequately.

e) Notes

This is simply the section to mention that there were places for the reviewers to write notes. Here is the place to mention anything that stood out in the “Notes Report,” in particular if there were any items that were simply bad problems, for whatever reason.

f) General Comments Made by Reviewers

This section should include reviewer responses to the general debriefing questions listed in Part II of this Manual, as well as any generalizations or comments by the group leaders or program administrators.

g) Reliability Among Reviewers

Using the “Intraclass Correlation” reports, you should make a list of the intraclass correlation decimal values for each grade. These give an indication of how much agreement there was between reviewers in coding DOK values. Values larger than 0.7 usually indicate good reliability. Keep in mind that these values are highly dependent on the number of people in each group of reviewers.

6. Summary

This will look a lot like the Executive Summary at the beginning. A little repetition never hurts.

7. References

If you use the alignment description texts from this Manual, you should also include the references found at the end.

Appendix A: Group Consensus Values 

It is useful for the reader to have a copy of the curriculum standards and the group consensus DOK values for these standards. These are found in the “Get Formatted Reports,” “Get Word Formatted Reports,” and the “Group Consensus” reports.

Appendix B: Tables

We recommend that you simply print out the “Get Word Formatted Reports” for each grade and compile them in a single large appendix.

VI.  The CD Alignment Tool

Section A.  CD Alignment Tool Setup
General requirements for running and using the CD Alignment Tool:

· Intel Pentium Computer (800 mhz or higher) 

· Microsoft Windows 98 or higher

· A local area network (multiple computers connected together. For example, a computer lab.) 

The CD alignment tool consists of two principal components:

1.       A database that contains individual reviewers’ data.

2.       A small Web server the pages of which allow reviewers to interact with the system.

The database is powered by a product called Microsoft Desktop Engine (MSDE). The Web server is a custom program built on the Microsoft .Net Framework. Both of these items are to be installed from the CD. The .Net Framework is only necessary if it is not currently on the computer. Newer versions of Microsoft Windows may already have the .Net Framework installed. If you are unsure, run the setup program off the CD and it will tell you if it is already installed.

Installation Procedure
1. The first step is to install MSDE. Click on Setup MSDE to start the setup program. If the Web browser asks you to save or open the file, click on Open. If you are having difficulty getting the installer started, you can access the setup program directly off the CD. Just go to My Computer and open the CD-ROM. To view the contents of the CD, right click on the CD-ROM and select Open. Open up the MSDE folder and double click the Setup program. The Setup program won't ask for any user input. When it is completed, continue to the next step.

2. Click on Install .Net Framework to start the setup program. If the Web browser asks to save or open the file, click on Open. If you are having difficulty getting the installer started, you can access the setup program directly off the CD. Just go to My Computer and open the CD-ROM. To view the contents of the CD, right click on the CD-ROM and select Open. Double click the dotnetfx program. When it is completed, continue to the next step.

3. After MSDE has been installed, the computer must be restarted. Click on Restart Computer. If the Web browser asks to save or open the file, click on Open. If you are having difficulty getting the computer restarted, you can do it manually from the start menu.

4. Once the computer has restarted, the next step is to build the database. This step loads in the database structure and some sample data. Click on Build Database to start the database build script. A command-line window will come up as the database is being built. (A command-line window will most likely look black and have lots of text scrolling down on it.) The command-line window takes about a minute to run. Just let it go; it will close by itself. If you close the window before it is completed, the database might not be set up properly. If you think you might have closed the window prematurely, rerun the Build Database program. If the Web browser asks to save or open the file, click on Open. If you are having difficulty getting the installer started, you can access the setup program directly off the CD. Just go to My Computer and open the CD-ROM. To view the contents of the CD, right click on the CD-ROM and select Open. Double click the builddatabase.bat program. When it is completed, continue to the next step.

5. Finally, install the CDAT program. This contains the Web server and the Web pages that the reviewer will use. Click on Install CDAT to install the CDAT. If the Web browser asks to save or open the file, click on Open. If you are having difficulty getting the installer started, you can access the setup program directly off the CD. Just go to My Computer and open the CD-ROM. To view the contents of the CD, right click on the CD-ROM and select Open. Open up the CDATSetup folder, then Release folder, and double click the Setup program.

You are now done with the installation process. You can start the CDAT by opening the Start Menu and going to Programs\WCER and running the program called CD Alignment Tool. Once the tool is loaded, click the Start button and open a Web browser with the Web link supplied by the program.

Section B.  Downloading and Uploading Standards

· This section is only relevant for those using the CD version of the WAT.

· It is not necessary to download or upload standards in this way. This is only meant to save you time, and it is only possible if your state’s standards have already been entered into the WAT at some other time. If your state’s standards have not been entered into the WAT, then you must enter these standards yourself. See Part IIA, Step 3, of the Training Manual for instructions.

· You can only upload standards if you are a group leader.

· You can only download standards on a computer connected to the Internet and upload standards on a computer in the local WAT network created by the CD.  (See the previous section for CD Alignment Tool setup information.)

First, check to see whether your state’s standards are already entered into the Web version of the WAT. If they are, then you will not have to retype them. Continue:

1.  Go to the Website (www.wcer.wisc.edu/wat) and then to the login page. At the bottom of this page, you will find a link to Download Standard.

2.  Clicking on this will bring you to a page where you can search for standards by your state and subject area. After you select these, click Search Standards.

3.  If you see the correct one in the menu, click Download for this standard. This should allow you to save an xml document onto your computer or disk, whichever you prefer. Write down the name and location of this document.

4.  Now go to the local alignment site set up by the CD alignment tool. Make sure that you have already registered as a Group Leader. Log in as a Group Leader. The Group Leader Administration Page should appear.

5.  Under the Standards section of the page, click on Upload a Standard.

6.  The page this brings up should allow you to Browse on your computer for the downloaded document. Once you have found it, click Upload. 

You may also upload a standard directly from an excel file even if you have not downloaded the standard in this manner first. For information on how to do this, see Part II, Section A, Step 3 of this Manual.

Contact Us
This Training Manual was prepared by Norman Webb, Maria Cormier, Meredith Alt, and Rob Ely. The WAT was designed by Brian Vesperman. If you have any questions that the Manual did not answer for you, please contact us at the Wisconsin Center for Educational Research:

Norman L. Webb, Project Leader

nlwebb@facstaff.wisc.edu
608-263-4287

Brian Vesperman, Computer Programmer

bvesperman@wisc.edu 

608-265-5623

Meredith Alt, Project Assistant

mlalt@wisc.edu


608-265-5624

Rob Ely, Project Assistant

wambulus@gmail.com


608-265-5624
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Appendix A

The English Language Learner (ELL) Alignment Process

Gary Cook

Alignment is a critical element in assuring the validity of an assessment. Intensified attention to alignment between assessment and state learning standards has been driven primarily by requirements of the No Child Left Behind Act of 2001 (NCLB). The goal of alignment is to create a stronger link between assessment and curriculum in order to inform classroom instruction and improve student performance. Current research provides several alignment models; the leading models are the Webb Model, the Surveys of Enacted Curriculum (SEC) Model, and the Achieve Model.

Alignment research has focused on aligning academic content standards to academic achievement assessments. English language learner (ELL) alignment, however, has not been part of the investigation. ELL assessments, or English language proficiency (ELP) assessments, entail test constructs based on second language acquisition (SLA) principles across oral and written English, which differ from the constructs of academic achievement assessments.  Consequently, the process of aligning ELP assessments to the SLA stages reflected in ELL standards is not provided for within existing alignment methodologies.

The ELL alignment process described here is based upon Webb’s alignment methodology. ELL alignment matches the linguistic skills and acquisition levels of an assessment to a state’s English language development standards. The alignment takes into consideration the match of requisite language skills—i.e., speaking, listening, reading, and writing—linguistic complexity via acquisition levels, and the linkage to a state’s academic content standards. Below is a brief description of the steps involved in this process.

1. Meet with the state and develop state specific alignment protocols based on the state’s ELD standards and assessments.

2. Program state standards and assessments into alignment system (using the Wisconsin Center for Educational Research’s Web Alignment Tool).

3. Conduct Alignment.

3.1. Convene an independent alignment committee of the state’s ELL, bilingual educators for each ELD standards grade span.

3.2. Train the alignment committee on the alignment process.

3.3. Have alignment committee assign linguistic difficulty levels to ELD standards by consensus.

3.4. Have alignment committee assign linguistic difficulty levels and matches to ELD standards to the English language proficiency test items independently.

3.5. Have alignment committee identify links of test items to state’s academic content standards (e.g., English language arts and/or mathematics).

4. Analyze the data.

4.1. Identify assessment’s coverage of ELD standards

4.2. Identify assessment’s linguistic appropriateness relative to ELD standards

4.3. Identify assessments’ breadth of ELD standards coverage

4.4. Identify assessments’ linkage to state’s content standards

ELL Alignment Statistics

A variety of statistics are generated as a result of the ELL alignment process. Four areas are examined in this type of alignment: coverage, linguistic difficulty, breadth, and linkage to state standards. Each area has associated statistics. As stated earlier, this alignment process is very similar to the Webb alignment model—although not identical—and provides similar types of statistics. ELL alignment differs from content based alignments in a few important ways. First, state English language standards cover skill-based content (listening, speaking, reading and writing) and language proficiency. That is, ELP standards incorporate content and linguistic complexity. To determine alignment both elements need to be examined. Thus, statistics associated with ELL alignment provide measures of coverage, linguistic difficulty, and breadth for skill-based content and for language proficiency levels. The following paragraphs describe each area and the statistics used to evaluate that component of alignment.

Coverage
To evaluate coverage, the statistic Categorical Concurrence is used. Categorical Concurrence refers to the average number of items raters assign to specific ELP standards.  Raters select specific standards, unique to their grade spans, for each individual item on rated tests. The number of coded items are averaged across all raters and reported as Categorical Concurrence (CatCor). Think of this statistic as a proxy for the average number of items raters believe address a specific standard on the rated exam. It is important to note that some items can address more than one standard, and raters are allowed to code accordingly.  For skill-based content the suggested acceptable minimum criterion is set at 3, i.e., on average raters must identify at least three items per skill-based standards to be minimally acceptable.  For example, let us say that a state’s ELP listening standards at grades 3 – 5 have four goals: following directions, identifying the main idea in a conversation, identifying grade appropriate vocabulary, and making inferences or predictions in a conversation.  Using the criterion above, each goal would need to have an average of 3 items identified to be minimally acceptable.  Linguistic proficiency levels, however, have a slightly higher acceptance criterion.  Typically, states have four or five English language proficiency levels.  Language proficiency levels are often aggregated across skill areas.  Many states provide summative scores of students’ proficiency in listening, speaking, reading and writing.  As such, 3 items would be far too few to make strong judgments about a student’s language proficiency. An acceptable criterion for levels would depend upon how a state’s standards are structured. Using Webb’s criterion as a starting point, it seems reasonable to require at least 6 items per proficiency level. However, in many cases a higher number, e.g., 12, would be better. If 6 items were used as the criterion, only 1.5 items per skill-area per proficiency level would needed for acceptability. Setting the acceptable criterion for proficiency levels is one of the issues to discuss when preparing for an ELL alignment.

Linguistic Difficulty

To evaluate linguistic difficulty, a metric that represents the percent of items at the linguistic difficulty level (LDL) is used. This measure is somewhat akin to Webb’s Depth of Knowledge statistic, but in this case it refers to linguistic complexity.  Each of the state’s ELP standards is given a linguistic difficulty level of 1, 2 or 3. Level 1 stands for elementary linguistic features; level 2 represents standard linguistic constructions, and level 3 refers to complex linguistic formulations. During the alignment process, LDLs are also assigned to each test item. The notion is to identify the degree of match between the standards’ LDLs and items’ LDLs. The statistic reported here refers to the percent of items coded at the LDL level of the standard. If items are coded above or below a standard’s linguistic difficulty level, little information would be available about how that item samples students’ behavior relative to the linguistic difficulty of that standard.  The main idea of assessing ELL students is to help identify and monitor linguistic progress. If items do not match the linguistic levels of the standards, the ability to properly evaluate students is limited. This is not to say that all items need be at the LDL of the standard. The suggested acceptability criterion for LDL is 50% for both skill-based content and language proficiency levels.  That is, at least 50% of the items coded to a specific standard or proficiency level need to be at the LDL of that standard.

Breadth

Two statistics are used to evaluate how well an assessment covers the breadth of a state’s ELP standards. The first measure is range. Range refers to the how well a test’s items cover a set of standards. Range is linked to Categorical Concurrence. The range statistic is the percent of standards and levels that have an acceptable Categorical Concurrence rating. The purpose of the range statistic is to help identify the breadth of coverage of standards. Again, using Webb’s criterion, the suggested acceptable range criterion is 50%, i.e., 50% of the standards or levels need to meet the minimum categorical concurrence criterion.

The next statistic used to evaluate breadth is balance. Balance further expands on the notion of breadth by evaluating whether the distribution of items within a set of standards is consistent.  You may have a high proportion of your standards and levels covered (i.e., a good range value), but most items are assessing jut one area. This is not balanced. Ideally, if all standards are of equal importance, the test should distribute items over the standards and levels equally. Again following Webb, an acceptable balance criterion is .70 or higher.

Linkage

Linkage involves the connection of a state’s ELP standards to its academic content standards.  During the ELL alignment process, raters not only evaluate alignment to the state’s ELP standards they also identify linkages to the states academic content standards as well. A state’s ELL examination is designed to identify students’ English language ability and their readiness for learning in an English environment. Thus, there is a need to assure that the English discourse features within specific academic content areas are assessed as well. Raters identify whether items relate, in some fashion, to grade appropriate content standards. Hopefully, there sufficient items covering key content specific discourse features on an ELL examination. An insufficient number of items may reflect language proficiency more associated with social discourse rather than academically related discourse. Both are needed. Both should be incorporated on the ELL assessment. Setting criterion for linkage depends upon a state’s content standards. As a rule of thumb, most of the content domains should have at least one linked item on the ELL examination.  An example may help clarify this criterion. Let us say we are linking an ELL examination to a state’s mathematics content standards. Recall, the issue is to identify items on the ELL examination that have English discourse features related to mathematics—not mathematics content items! Let us further say that the state has five mathematics content domains: number sense, algebra, geometry, measurement, and statistics. In this instance, most might mean four out of the five domains should have at least one item linked to the ELL assessment. This criterion establishes a minimal link to key domains within mathematics. It would not be unreasonable to expect higher criteria for English language arts or reading since ELL examinations are designed to evaluate English competency. Instead of one item, it is suggested that three items be linked to English language arts standards. If a state has four reading standards: comprehension, vocabulary, literature, analysis, we would expect at least three of the four standards to have at least three items to meet this criterion. The expected criterion varies dependent upon the degree of linkage a state wishes to have with its academic content standards. The criteria set forth here represent minimal expectations. 

Interpreting Alignment Statistics

No one statistic can determine the alignment of a test to a state’s standards. All statistics should be used in concert to obtain a complete picture of alignment. A state may wish to target specific standards on its assessments and not others. In this case, the acceptable criteria listed above will not adequately portray the alignment. However, criteria should be set before an alignment study is conducted and a justification for each criteria should be articulated. 

	Skill Areas
	Linguistic Difficulty Levels

	
	Level 1: Elementary Features
	Level 2: Standard Constructions
	Level 3: Complex Formulations

	Oral/Aural
	Listening
	Limited to a basic understanding of simple formulaic, classroom and social discourse; attending to day-to-day brief and common language interactions


	Basic understanding of and attending to every day classroom and social discourse, common idiomatic expressions both in the classroom and in social situations and contexts; 
	Understanding of and attending to more complex or specialized grade appropriate discourse and interactions, comprehending contextualized and acculturated communications (e.g., ellipsis, comedy, parody)

	
	Speaking
	Limited to a basic ability to produce formulaic expressions in standardized classroom and social situations
	Facility to produce standard classroom and social discourse interactions using extended formulaic expressions as wells as common idiomatic expressions
	Facility to produce and interact within complex classroom and social discourse interactions utilizing more contextualized and acculturated forms and constructions.

	Textual
	Reading 
	Little to a basic facility to process and attend to English phonemic and alphabetic constructions; little to a basic ability to comprehend high frequency grade appropriate classroom and survival vocabulary items 
	Basic understanding of and ability to attend to standard everyday grade appropriate texts which include vocabulary and passages most commonly encountered classroom and every day social situations
	Understanding of and attending to grade appropriate vocabulary and texts; grade-level ability to comprehend classroom and socially appropriate texts.

	
	Writing
	Limited to a basic ability to copy and/or produce simple text constructions (e.g,. letters, basic vocabulary items, name)
	Basic ability to produce simple, grade relevant classroom based and/or social text utilizing standard vocabulary and grammatical features and constructions
	Facility to produce grade appropriate text constructions using appropriate vocabulary and grammatical features and constructions; ability to produce and express grade appropriate ideas and concepts
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Information about the sample alignment study that produced these reports

Nine reviewers participated in the group consensus process and the item coding process for this sample alignment study. The high school mathematics curriculum standard and the assessment they studied are described here.

The Sample Curriculum Standard

The curriculum standard studied in this alignment study covers mathematics for Grades 9-12 in our sample state.  The benchmarks have been categorized into three levels: standard, goal, and objective.  The standard contained: 

· 6 standards (Example: Geometry and Measurement) 

· 15 goals

· 77 objectives

The Sample Assessment

The assessment studied in this alignment study also covers mathematics for Grades 9-12 in our sample state.  The exam contained 51 items, including:  

· 8 field-test items—item numbers 21, 22, 23, 24, 47, 48, 49, and 51.


These items were not considered in the study and do not appear in the tables

· 4 open-response items, worth 4 points each—items 25, 26, 50, and 51.  


Notice that one of these is a field-test item.  For the purposes of the alignment study, these multiple-point items were weighted.  This means that each counted as though it were 4 identically-coded one-point items.

Report Analysis Worksheet

1.   a)  Which of the five alignment criteria is based on whether there are enough assessment items that fall under a given Standard?


b)  For this sample study, which Standard(s) has too few items coded under it?  


c)  How many items would need to be added to the assessment in order to correct this alignment deficiency?

2.   a)  For which of the four main alignment criteria does this study have the weakest results overall?  


b)  What characteristics of the curriculum standards explain why this is the case?

3.   a)  In Table 2, what does the “NO” mean for Standard 1?

b)  What is the minimum number of items that could be added targeting Standard 1 to correct this alignment weakness?

c)  What is the minimum number of items that could be changed or replaced targeting Standard 1 to correct this alignment weakness?

d)  What item(s) that currently target Standard 1 might you suggest replacing for this purpose?  Why?

4.   a)  Table 3 shows a Range of Knowledge weakness for Standard 3.  Which topics within this Standard are least represented by this assessment?

b)  How many objectives would you have to target with new items in order to meet the Range criterion for Standard 3?

c)   In order to add these new items, it may be reasonable to remove some other items from the exam.  Which items could you replace that currently target Standard 3 without damaging the alignment?  (One even has Source of Challenge issues!)

d)   If you were to add items targeting these topics, what DOK Level would they have to be at in order to maintain (or gain) DOK Consistency with the objectives?

e)   Items at this DOK Level are often open-response items.  This means that it might be reasonable to replace a current open-response with one that will target some of these other objectives.  Which multiple-point item on the assessment would be best to replace for this purpose?  Why?

Report Analysis Worksheet “Solutions”

1.   a)  Categorical Concurrence (Table 1).


b)  Standard 4.


c)  Categorical Concurrence is met if the “mean hits” for each standard is at least 6.  Here it is 2.78, so 4 items need to be added (if each added item is worth one point and each only targets one objective).  

2.   a)  Range-of-Knowledge Correspondence (found in Table 3).  Only one of the six standards meets this criterion.


b)  The standards have an unusually large number of objectives (77).  Even if each item on the assessment targets a different objective, there would still need to be 40 items.  This assessment has only 43 items that are considered in the alignment analysis.  In addition, some of the objectives are difficult to target with items.

3.   a)  Standard 1 does not meet the Depth-of-Knowledge Consistency criterion.  Since the standard meets the balance criterion, this roughly means is that less than half of the items that were coded to objectives under Standard 1 have DOK Levels as high as the DOK Levels of the objectives they targeted.  Keep in mind that it is the objectives, not the items, that are weighted equally in this calculation.


b)  Ooo!  A math problem!  Seven items would need to be added targeting Standard 1 in order to bring the exam up to DOK alignment with the standard.  According to the table, 83% of the items targeting this standard had DOK values lower than those of the corresponding objectives.  The standard was hit by 10.44 items, so 8.66 of these were below and only 1.77 were at or above.  Thus, if 7 more items were added with high enough DOK Levels, this would give us 8.77 at or above, making the percentage high enough.  Keep in mind that this is only accurate to the degree that this standard is balanced.  You may need to add a few more items, and the items you add will be most effective if they target untargeted or lightly targeted objectives. 


c)  Only four items need to be changed to have a higher DOK Level.  Replacing 4 items with items at a higher DOK Level has the same effect on the DOK percentages as if you added 8 items and did not replace any.


d)  By looking at All Reviewer Data (Table 8) we can see which items target objectives under Standard 1 that also have low DOK Levels.  Items 19, 38, and 45 appear to be good items to replace this way.  However, these replacements may not have the greatest effect on the alignment.  By looking at Objective Mean (Table 13), we can see that all of the objectives under Goal 1 are targeted by items that are at too low of a level.  If we go to the Standard Coverage Table (Table 10) we can see the items that hit these objectives. Which of the following items if replaced would improve the DOK Consistency the most here: 32, 35, or 38?  Even though 38 hits Objective 1.1 seven times and 35 hits Objective 1.4 only four times, since Objective 1.4 is hit less overall, changing item 35 will probably have more effect on the alignment than changing item 38 would.

4.   a)  The Standard Coverage Table (Table 10) indicates that objectives involving inference, prediction, experimental design, etc. (all objectives under Goal 33, in other words) are scarcely represented on the assessment.


b)  At least two items should be added targeting unrepresented objectives.  Standard 3 contains 14 objectives, and 5 of these are targeted by items (# Objs Hit, Mean).


c)  Table 8 reveals that items 11, 28, 30, or 42 could be removed for these purposes.  Item 30 is a particularly good candidate, because it raised several Source of Challenge issues (see Table 5).


d)  DOK must be at least 3.


e)  Item 26.  Of the 3 multiple-point items, this has the lowest average DOK Level.  In addition, every objective this item targets is also targeted by another item, all under Standard 2.  Thus removing it will not significantly diminish the Range for Standard 2, and it will not reduce the Categorical Concurrence for Standard 2 to below acceptable bounds.  This would also improve, not diminish, the Balance.

0.  Group Consensus DOK Values

Sample High School Mathematics Standards, Goals, and Objectives

	Level
	Description
	DOK

	I
	Patterns, Relationships and Functions
	3

	  1
	Students recognize similarities and generalize patterns, use patterns to create models and make predictions, describe the nature of patterns and relationships, and construct representations of mathematical relationships. (Patterns)
	3

	     1.1.
	Analyze and generalize mathematical patterns including sequences, series and recursive patterns.
	3

	     1.2.
	Analyze, interpret and translate among representations of patterns including tables, charts, graphs, matrices and vectors.
	3

	     1.3.
	Study and employ mathematical models of patterns to make inferences, predictions and decisions.
	3

	     1.4.
	Explore patterns (graphic, numeric, etc.) characteristic of families of functions; explore structural patterns within systems of objects, operations or relations.
	2

	     1.5.
	Use patterns and reasoning to solve problems and explore new content.
	3

	  2
	Students describe the relationships among variables, predict what will happen to one variable as another variable is changed, analyze natural variation and sources of variability, and compare patterns of change. (Variability and Change)
	2

	     2.1.
	Identify and describe the nature of change and begin to use the more formal language such as rate of change, continuity, limit, distribution and deviation.
	2

	     2.2.
	Develop a mathematical concept of function and recognize that functions display characteristic patterns of change (e.g., linear, quadratic, exponential).
	2

	     2.3.
	Expand their understanding of function to include non-linear functions, composition of functions, inverses of functions, and piecewise--and recursively--defined functions.
	2

	     2.4.
	Represent functions using symbolism such as matrices, vectors and functional representation (f(x)).
	2

	     2.5.
	Differentiate and analyze classes of functions including linear, power, quadratic, exponential, circular and trigonometric functions, and realize that many different situations can be modeled by a particular type of function.
	3

	     2.6.
	Increase their use of functions and mathematical models to solve problems in context.
	3


0.  (cont’d) Group Consensus DOK Values

	Level
	Description
	DOK

	II
	Geometry and Measurement
	2

	  21
	Students develop spatial sense, use shape as an analytic and descriptive tool, identify characteristics and define shapes, identify properties and describe relationships among shapes. (Shape and Shape Relationships)
	2

	     21.1.
	Use shape to identify plane and solid figures, graphs, loci, functions and data distributions.
	1

	     21.2.
	Determine necessary and sufficient conditions for the existence of a particular shape and apply those conditions to analyze shapes.
	2

	     21.3.
	Use transformational, coordinate or synthetic methods to verify (prove)the generalizations they have made about properties of classes of shapes.
	3

	     21.4.
	Draw and construct shapes in two and three dimensions and analyze and justify the steps of their constructions.
	3

	     21.5.
	Study transformations of shapes using isometries, size transformations and coordinate mappings.
	2

	     21.6.
	Compare and analyze shapes and formally establish the relationships among them, including congruence, similarity, parallelism, perpendicularity and incidence.
	3

	     21.7.
	Use shape, shape properties and shape relationships to describe the physical world and to solve problems. 
	2

	  22
	Students identify locations of objects, identify location relative to other objects, and describe the effects of transformations (e.g., sliding, flipping, turning, enlarging, reducing) on an object. (Position)
	2

	     22.1.
	Locate and describe objects in terms of their position, including polar coordinates, three-dimensional Cartesian coordinates, vectors and limits.
	1

	     22.2.
	Locate and describe objects in terms of their orientation and relative position, including displacement (vectors), phase shift, maxima, minima and inflection points; give precise mathematical descriptions of symmetries.
	2

	     22.3.
	Give precise mathematical descriptions of transformations and describe the effects of transformations on size, shape, position and orientation.
	2

	     22.4.
	Describe the locus of a point by a rule or mathematical expression; trace the locus of a moving point.
	2

	     22.5.
	Use concepts of position, direction and orientation to describe the physical world and to solve problems.
	2

	  23
	Students compare attributes of two objects, or of one object with a standard (unit), and analyze situations to determine what measurement(s) should be made and to what level of precision. (Measurement)
	2

	     23.1.
	Select and use appropriate tools; make accurate measurements using both metric and common units, and measure angles in degrees and radians.
	1

	     23.2.
	Continue to make and apply measurements of length, mass (weight), time, temperature, area, volume, angle; classify objects according to their dimensions.
	1

	     23.3.
	Estimate measures with a specified degree of accuracy and evaluate measurements for accuracy, precision and tolerance.
	2

	     23.4.
	Interpret measurements and explain how changes in one measure may affect other measures.
	2

	     23.5.
	Use proportional reasoning and indirect measurements, including applications of trigonometric ratios, to measure inaccessible distances and to determine derived measures such as density.
	2

	     23.6.
	Apply measurement to describe the real world and to solve problems.
	2


0.  (cont’d) Group Consensus DOK Values

	Level
	Description
	DOK

	III
	Data Analysis and Statistics 
	3

	  31
	Students collect and explore data, organize data into a useful form, and develop skill in representing and reading data displayed in different formats. (Collection, Organization and Presentation of Data)
	3

	     31.1.
	Collect and explore data through observation, measurement, surveys, sampling techniques and simulations.
	2

	     31.2.
	Organize data using tables, charts, graphs, spreadsheets and data bases.
	2

	     31.3.
	Present data using the most appropriate representation and give a rationale for their choice; show how certain representations may skew the data or bias the presentation.
	3

	     31.4.
	Identify what data are needed to answer a particular question or solve a given problem and design and implement strategies to obtain, organize and present those data.
	4

	  32
	Students examine data and describe characteristics of a distribution, relate data to the situation from which they arose, and use data to answer questions convincingly and persuasively. (Description and Interpretation)
	3

	     32.1.
	Critically read data from tables, charts or graphs and explain the source of the data and what the data represent.
	3

	     32.2.
	Describe the shape of a data distribution and determine measures of central tendency, variability and correlation.
	2

	     32.3.
	Use the data and their characteristics to draw and support conclusions.
	3

	     32.4.
	Critically question the sources of data; the techniques used to collect, organize and present data; the inferences drawn from the data; and the sources of bias and measures taken to eliminate such bias.
	3

	     32.5.
	Formulate questions and problems and gather and interpret data to answer those questions.
	4

	  33
	Students draw defensible inferences about unknown outcomes, make predictions, and identify the degree of confidence they have in their predictions. (Inference and Prediction)
	3

	     33.1.
	Make and test hypotheses.
	3

	     33.2.
	Design investigations to model and solve problems; also employ confidence intervals and curve fitting in analyzing the data.
	3

	     33.3.
	Formulate and communicate arguments and conclusions based on data and evaluate their arguments and those of others.
	3

	     33.4.
	Make predictions and decisions based on data, including interpolations and extrapolations.
	3

	     33.5.
	Employ investigations, mathematical models, and simulations to make inferences and predictions to answer questions and solve problems.
	4


0.  (cont’d) Group Consensus DOK Values

	Level
	Description
	DOK

	IV
	Number Sense and Numeration
	2

	  41
	Students experience counting and measuring activities to develop intuitive sense about numbers, develop understanding about properties of numbers, understand the need for and existence of different sets of numbers, and investigate properties of special numbers. (Concepts and Properties of Numbers)
	2

	     41.1.
	Develop an understanding of irrational, real and complex numbers.
	2

	     41.2.
	Use the (a+bi) and polar forms of complex numbers.
	1

	     41.3.
	Develop an understanding of the properties of the real and complex number systems and of the properties of special numbers including, pi, i.e., and conjugates.
	2

	     41.4.
	Apply their understanding of number systems to model, and solve mathematical and applied problems.
	2

	  42
	Students recognize that numbers are used in different ways such as counting, measuring, ordering and estimating, understand and produce multiple representations of a number, and translate among equivalent representations. (Representation and Uses of Numbers)
	2

	     42.1.
	Give decimal representations of rational and irrational numbers and coordinate and vector representations of complex numbers.
	1

	     42.2.
	Develop an understanding of more complex representations and numbers, including exponential and logarithmic expressions, and select an appropriate representation to facilitate problem solving.
	2

	     42.3.
	Determine when to use rational approximations and the exact values of numbers such as e, pi and the irrational.
	2

	     42.4.
	Apply estimation in increasingly complex situations.
	2

	     42.5.
	Select appropriate representations for numbers, including representations of rational and irrational numbers and coordinate and vector representations of complex numbers, in order to simplify and solve problems.
	2

	  43
	Students investigate relationships such as equality, inequality, inverses, factors and multiples, and represent and compare very large and very small numbers. (Number Relationships)
	2

	     43.1.
	Compare and order real numbers and compare rational approximations to exact values.
	1

	     43.2.
	Express numerical comparisons as ratios and rates.
	1

	     43.3.
	Extend the relationships of primes, factors, multiples and divisibility in an algebraic setting.
	2

	     43.4.
	Express number relationships using positive and negative rational exponents, logarithms and radicals.
	2

	     43.5.
	Apply their understanding of number relationships in solving problems.
	2


0.  (cont’d) Group Consensus DOK Values

	Level
	Description
	DOK

	V
	Numerical and Algebraic Operations and Analytical Thinking
	2

	  51
	Students understand and use various types of operations (e.g., addition, subtraction, multiplication, division) to solve problems. (Operations and their Properties)
	2

	     51.1.
	Present and explain geometric and symbolic models for operations with real and complex numbers and algebraic expressions.
	2

	     51.2.
	Compute with real numbers, complex numbers, algebraic expressions, matrices and vectors using technology and, for simple instances, with paper-and-pencil algorithms.
	1

	     51.3.
	Describe the properties of operations with numbers, algebraic expressions, vectors and matrices, and make generalizations about the properties of given mathematical systems.
	3

	     51.4.
	Efficiently and accurately apply operations with real numbers, complex numbers, algebraic expressions, matrices and vectors in solving problems.
	2

	  52
	Students analyze problems to determine an appropriate process for solution, and use algebraic notations to model or represent problems. (Algebraic and Analytic Thinking)
	2

	     52.1.
	Identify important variables in a context, symbolize them and express their relationships algebraically.
	2

	     52.2.
	Represent algebraic concepts and relationships with matrices, spreadsheets, diagrams, graphs, tables, physical models, vectors, equations and inequalities; and translate among the various representations.
	2

	     52.3.
	Solve linear equations and inequalities algebraically and non-linear equations using graphing, symbol-manipulating or spreadsheet technology; and solve linear and non-linear systems using appropriate methods.
	2

	     52.4.
	Analyze problems that can be modeled by functions, determine strategies for solving the problems and evaluate the adequacy of the solutions in the context of the problems.
	3

	     52.5.
	Explore problems that reflect the contemporary uses of mathematics in significant contexts and use the power of technology and algebraic and analytic reasoning to experience the ways mathematics is used in society.
	3


0.  (cont’d) Group Consensus DOK Values

	Level
	Description
	DOK

	VI
	Probability and Discrete Mathematics 
	2

	  61
	Students develop an understanding of the notion of certainty and of probability as a measure of the degree of likelihood that can be assigned to a given event based on the knowledge available, and make critical judgments about claims that are made in probabilistic situations. (Probability)
	2

	     61.1.
	Develop an understanding of randomness and chance variation and describe chance and certainty in the language of probability.
	2

	     61.2.
	Give a mathematical definition of probability and determine the probabilities of more complex events, and generate and interpret probability distributions.
	2

	     61.3.
	Analyze events to determine their dependence or independence and calculate probabilities of compound events.
	2

	     61.4.
	Use sampling and simulations to determine empirical probabilities and, when appropriate, compare them to the corresponding theoretical probabilities; understand and apply the law of large numbers.
	2

	     61.5.
	Conduct probability experiments and simulations, to model and solve problems, including compound events.
	3

	  62
	Students investigate practical situations such as scheduling, routing, sequencing, networking, organizing and classifying, and analyze ideas like recurrence relations, induction, iteration, and algorithm design. (Discrete Mathematics )
	3

	     62.1.
	Derive and use formulas for calculating permutations and combinations.
	2

	     62.2.
	Use sets and set relationships to represent algebraic and geometric concepts.
	2

	     62.3.
	Use vertex-edge graphs to solve network problems such as finding circuits, critical paths, minimum spanning trees and adjacency matrices.
	2

	     62.4.
	Analyze and use discrete ideas, such as induction, iteration and recurrence relations.
	3

	     62.5.
	Describe and analyze efficient algorithms to accomplish a task or solve a problem in a variety of contexts, including practical, mathematical and computer-related situations.
	3

	     62.6.
	Use discrete mathematics concepts as described above to model situations and solve problems; and look for whether or not there is a solution (existence problems), determine how many solutions there are (counting problems) and decide upon a best solution (optimization problems).
	3


1.  Categorical Concurrence Table

9 Reviewers, 51 Assessment Items

	Standards
	Level by Objective
	Hits
	Cat. Concurr. 

	Title
	Goals #
	Objs #
	Level
	# of objs by Level
	% w/in std by Level
	Mean
	S.D.
	

	I - Patterns, Relationships and Functions
	2
	11.11
	2
3
	5
6
	45
54
	10.44
	3.06
	YES

	II - Geometry and Measurement
	3
	18
	1
2
3
	4
11
3
	22
61
16
	13
	2
	YES

	III - Data Analysis and Statistics
	3
	14.22
	2
3
4
	3
8
3
	21
57
21
	13.44
	2.22
	YES

	IV - Number Sense and Numeration
	3
	14.33
	1
2
	4
10
	28
71
	2.78
	1.69
	NO

	V - Numerical and Algebraic Operations and Analytical  ...
	2
	9.44
	1
2
3
	1
5
3
	11
55
33
	10.67
	4.29
	YES

	VI - Probability and Discrete Mathematics  
	2
	11
	2
3
	7
4
	63
36
	6.89
	1.20
	YES

	Total
	15
	78.11
	1
2
3
4
	9
41
24
3
	11
53
31
3
	57.22
	5.81
	


The Categorical Concurrence criterion is one of the five main alignment criteria.  It measures whether the same or consistent categories of content appear in the standards and the assessments. The criterion is met for a given standard if there are at least six assessment items targeting objectives falling under the standard.

Goals #
Number of objectives plus one for a generic objective for each standard.

Objectives #
Average number of objectives for reviewers. If the number is greater than the actual number in the standard, then at least one reviewer coded an item for the goal/objective but did not find any objective in the goal that corresponded to the item.

Level
The Depth-of-Knowledge level coded by the reviewers for the objectives for each standard.

# of objectives by Level
The number of objectives coded at each level

% w/in std by Level
The percent of objectives coded at each level

Hits—Mean & SD
Mean and standard deviation number of items reviewers coded as corresponding to standard. The total is the total number of coded hits.

Cat. Conc. Accept.
“Yes” indicates that the standard met the acceptable level for criterion. “Yes” if mean is six or more. “Weak” if mean is five to six. “No” if mean is less than five.

2.  Depth-of-Knowledge Consistency Table

9 Reviewers, 51 Assessment Items
	Standards
	Hits
	Level of Item w.r.t. Standard
	DOK Consistency 

	
	
	% Under
	% At
	% Above
	

	Title
	Goals #
	Objs #
	M
	S.D.
	M
	S.D.
	M
	S.D.
	M
	S.D.
	

	I - Patterns, Relationships and Functions
	2
	11.11
	10.44
	3.06
	83
	37
	17
	37
	0
	0
	NO

	II - Geometry and Measurement
	3
	18
	13
	2
	20
	38
	51
	46
	29
	43
	YES

	III - Data Analysis and Statistics
	3
	14.22
	13.44
	2.22
	58
	41
	40
	40
	2
	12
	WEAK

	IV - Number Sense and Numeration
	3
	14.33
	2.78
	1.69
	25
	42
	61
	48
	14
	34
	YES

	V - Numerical and Algebraic Operations and Analytical  ...
	2
	9.44
	10.67
	4.29
	30
	41
	57
	45
	12
	30
	YES

	VI - Probability and Discrete Mathematics  
	2
	11
	6.89
	1.20
	42
	45
	56
	44
	2
	9
	YES

	Total
	15
	78.11
	57.22
	5.81
	43
	46
	47
	46
	11
	29
	


The Depth-of-Knowledge Consistency is another of the main alignment criterion.  This criterion between standards and assessment measures the degree to which the knowledge elicited from students on the assessment is as demandingcomplex within the context area cognitively as what students are expected to know and do as stated in the standards. To find the % Under for a standard (for one reviewer), the % Under is calculated for each objective (% of items targeting that objective at too low of a DOK level), then this result is averaged across all the (hit) objectives in the standard. This is then averaged across all reviewers. If the % At plus % Above is 50 or higher, the criterion is fully met. If they add to 41-49, the criterion is weakly met. In the case of a balanced standard, this amounts to the criterion being fully met if 50% of the assessment items are at as high a DOK level as the objectives that they target.  

The first five columns repeat columns from Table 1 (Categorical Concurrence).

Level of Item w.r.t. Stand
Mean percent and standard deviation of items coded as “under”, “at”, and “above” the Depth-of-Knowledge level of the corresponding objective. See explanation above.

Depth-of-Know.

Consistency Accept.
For a balanced standard, “Yes” indicates that 50% or more of the items were rated as “at” or “above” the Depth-of-Knowledge level of the corresponding objectives. “Weak” indicates that 40% to 50% of the items were rated as “at” or “above” the Depth-of-Knowledge level of the corresponding objectives. “No” indicates that less than 40% items were rated as “at” or “above” the Depth-of-Knowledge level of the corresponding objectives.

3.  Range-of-Knowledge Correspondence and Balance of Representation

9 Reviewers, 51 Assessment Items
	Standards
	Hits
	Range of Objectives
	Rng. of Know. 
	Balance Index
	Bal. of Represent. 

	
	
	# Objs Hit
	% of Total
	
	% Hits in Std/Ttl Hits
	Index
	

	Title
	Goals #
	Objs #
	Mean
	S.D.
	Mean
	S.D.
	Mean
	S.D.
	
	Mean
	S.D.
	Mean
	S.D.
	

	I - Patterns, Relationships and Functions
	2
	11.11
	10.44
	3.06
	4.22
	1.13
	38
	11
	NO
	18
	4
	0.76
	0.08
	YES

	II - Geometry and Measurement
	3
	18
	13
	2
	5.78
	0.92
	32
	5
	NO
	23
	3
	0.70
	0.03
	YES

	III - Data Analysis and Statistics
	3
	14.22
	13.44
	2.22
	5
	1.05
	35
	6
	NO
	23
	3
	0.70
	0.08
	YES

	IV - Number Sense and Numeration
	3
	14.33
	2.78
	1.69
	2.44
	1.34
	17
	9
	NO
	5
	3
	0.97
	0.06
	YES

	V - Numerical and Algebraic Operations and Analytical  ...
	2
	9.44
	10.67
	4.29
	5.22
	1.47
	55
	14
	YES
	19
	7
	0.77
	0.10
	YES

	VI - Probability and Discrete Mathematics  
	2
	11
	6.89
	1.20
	3.67
	1.15
	33
	10
	NO
	12
	3
	0.75
	0.06
	YES

	Total
	15
	78.11
	57.22
	5.81
	4.39
	1.63
	35
	15
	
	17
	8
	0.78
	0.12
	


Two of the alignment criteria are represented in this table.  The Range of Knowledge criterion determines if the span of knowledge expected of students by a standard corresponds to the span of knowledge that students need in order to correctly answer the corresponding assessment items/activities. The criterion is met for a given standard if more than half of the objectives that fall under that standard are targeted by assessment items.  The Balance of Representation criterion measures if the degree to which one objectives that fall under a given standard are is given relatively equal emphasis on the assessment is comparable to the emphasis given .

The first five columns repeat columns from Table 1 and 2.

Range of Objectives—


# Objectives Hit
Average number and standard deviation of the objectives hit coded by reviewers.

% of Total
Average percent and standard deviation of the total objectives that had at least one item coded.

Range of Know. Accept.
“Yes” indicates that 50% or more of the objectives had at least one coded objective.


“Weak” indicates that 40% to 50% of the objectives had at least one coded objective.


“No” indicates that 40% or less of the objectives had at least one coded objective.

Balance Index—

% Hits in Std/Ttl Hits
Average and standard deviation of the percent of the items hit for a standard of total number of hits (see total under the Hits column).

Index
Average and standard deviation of the Balance Index.

Note: BALANCE  INDEX     1 – (∑ │1/(O) – I (k) /(H )│)/2 

                                 

       k=1

Where O    = Total number of objectives hit for the standard

                                              
 I (k) = Number of items hit corresponding to objective (k)

            
H    = Total number of items hit for the standard

Bal. of Rep Accept.
“Yes” indicates that the Balance Index was .7 or above (items evenly distributed among objectives).


“Weak” indicates that the Balance Index was .6 to .7 (a high percentage of items coded as corresponding to two or three objectives).


“No” indicates that the Balance Index was .6 or less (a high percentage of items coded as corresponding to one objective.)

4.  Summary of Attainment of Alignment Criteria

9 Reviewers, 51 Assessment Items
	Standards
	Alignment Criteria

	
	Categorical Concurrence
	Depth-of-Knowledge Consistency
	Range of Knowledge
	Balance of Representation

	I - Patterns, Relationships and Functions
	YES
	NO
	NO
	YES

	II - Geometry and Measurement
	YES
	YES
	NO
	YES

	III - Data Analysis and Statistics
	YES
	WEAK
	NO
	YES

	IV - Number Sense and Numeration
	NO
	YES
	NO
	YES

	V - Numerical and Algebraic Operations and Analytical  ...
	YES
	YES
	YES
	YES

	VI - Probability and Discrete Mathematics  
	YES
	YES
	NO
	YES


An easy-to-read summary of how well each standard met the acceptable levels for the four content-oriented alignment criteria.

5.  Source of Challenge Comments

	Item #
	Comments by Reviewer

	10
	How do we know this depicts a Koch snowflake? What IS a Koch snowflake? Why is this term even in the stem?

	12
	The 1st sentence uses chem. first and then physics but the question asked for physics to chem. These should both be in the same order. 


Any of the choices could be correct depending on the question to be answered.

	IE. Question 1 if you are looking for what distribution of sizes should be made.
	

	15
	The question about importance seems subjective and could lead to any of the choices being correct.

	15
	Careful here, there might be some interpretations that marketing is intended to change consumer beliefs rather than reflect them.  This item would be better to be open-ended.

	17
	The word “profit” in “her profit, in dollars, is...” should probably be Income or revenue, because profit actually varied depending on the various constraints...?

	17
	Don’t the constraints change the profit equation? I think what is meant in the initial equation is “income” or “revenue,” not profit.

	20
	Bars should be proportional G=2y B>2G

	29
	The hardest part of this item is understanding what the item is asking you to do.

	30
	“the sales volume differed most”...can be interpreted as outright difference in volume (by subtracting), or could be interpreted as a percentage of Y compared to X...If so, the answer would be different.

	30
	Ans B is also correct. The sales volume in the 4th quarter for Brand Y was over twice that of Brand X, while in the 3rd quarter the sales volume difference was less than double the smaller one. Be specific about what you are looking for — absolute change or relative change.

	31
	If x represents Mike, the expressions should be 500-2X which is not a choice.

	33
	Why is Tom throwing it back? Are we assuming he IS throwing it back?

	34
	Only one of the choices even makes sense—so should this instead be coded as an estimation problem?

	36
	Direct the students to complete the table, don’t just say the info. is used to complete the table. 


Are these events independent? I would say they aren’t. If one lot is full won’t people go to the other lots?? Therefore the answer is incorrect. We need to find the prob. of A and B and C, which involves more than simply multiplying 1/3 * 1/3 * 1/3. 

	
	

	50
	This item is good, but needs to be tinkered with a little.  According to the rubric, two answers are acceptable if appropriately justified.  But one of the choices (Beth) is almost uniformly better than the other, across the board.  What this means is that students don’t really need to interpret anything about consistency from the shape of the graphs, so long as they do some calculations.  I believe that some students may thus be graded off for completely correct reasoning.


Source of Challenge is the fifth alignment criterion.  It is met if student success on the assessment appears to rely on their knowledge of the relevant content rather than on other factors.  Reviewers are asked to write a Source-of-Challenge comment for an item if they believe that some students may answer the item correctly without understanding the relevant content, or that some students may answer the item incorrectly while still understanding the relevant content.

6.  Depth-of-Knowledge Levels By Reviewers

     Intraclass Correlation

	Item
	Rater 1
	Rater 2
	Rater 3
	Rater 4
	Rater 5
	Rater 6
	Rater 7
	Rater 8
	Rater 9

	1
	1
	1
	1
	1
	1
	1
	2
	1
	1

	2
	2
	2
	2
	2
	2
	2
	2
	1
	1

	3
	2
	2
	1
	2
	2
	2
	2
	2
	1

	4
	2
	2
	2
	2
	2
	2
	2
	1
	1

	5
	1
	1
	2
	1
	1
	2
	2
	1
	1

	6
	2
	2
	2
	2
	2
	2
	2
	2
	2

	7
	2
	2
	2
	2
	2
	2
	2
	1
	1

	8
	2
	2
	2
	2
	2
	2
	2
	2
	1

	9
	2
	2
	1
	2
	2
	2
	2
	1
	2

	10
	2
	2
	1
	2
	2
	2
	3
	2
	2

	11
	1
	1
	1
	1
	2
	2
	2
	2
	2

	12
	1
	2
	1
	1
	2
	2
	2
	2
	2

	13
	2
	2
	2
	2
	1
	2
	2
	1
	1

	14
	2
	2
	1
	1
	1
	2
	2
	1
	2

	15
	2
	2
	2
	2
	2
	2
	2
	2
	3

	16
	1
	1
	1
	1
	2
	1
	2
	1
	1

	17
	1
	1
	2
	1
	2
	2
	2
	2
	2

	18
	1
	2
	1
	2
	1
	1
	2
	1
	2

	19
	1
	1
	2
	1
	2
	2
	2
	2
	2

	20
	1
	2
	2
	2
	2
	2
	2
	2
	2

	21
	
	
	
	
	
	
	
	
	

	22
	
	
	
	
	
	
	
	
	

	23
	
	
	
	
	
	
	
	
	

	24
	
	
	
	
	
	
	
	
	

	25
	3
	3
	3
	2
	3
	3
	3
	2
	3

	26
	2
	2
	2
	2
	3
	2
	3
	2
	2

	27
	2
	2
	1
	1
	1
	2
	2
	1
	1

	28
	2
	2
	2
	2
	1
	2
	2
	2
	2

	29
	2
	2
	2
	1
	1
	2
	2
	2
	2

	30
	2
	2
	2
	2
	1
	1
	2
	2
	1

	31
	1
	2
	2
	2
	1
	2
	2
	2
	2

	32
	1
	2
	2
	2
	1
	2
	2
	1
	2

	33
	2
	2
	2
	2
	2
	2
	2
	1
	2

	34
	2
	3
	2
	2
	2
	2
	2
	2
	2

	35
	1
	1
	1
	2
	2
	2
	2
	1
	1

	36
	2
	1
	3
	3
	2
	2
	2
	2
	2

	37
	2
	2
	2
	2
	2
	2
	2
	2
	2

	38
	2
	2
	1
	2
	1
	1
	2
	1
	1

	39
	2
	2
	2
	2
	1
	3
	2
	1
	1


6.  (cont’d) Depth-of-Knowledge Levels By Reviewers

     Intraclass Correlation

	40
	1
	1
	2
	2
	2
	2
	2
	2
	2

	41
	2
	2
	2
	2
	2
	2
	2
	2
	2

	42
	1
	1
	2
	2
	2
	2
	2
	2
	2

	43
	1
	1
	1
	1
	2
	2
	2
	1
	1

	44
	1
	2
	1
	2
	1
	2
	2
	1
	1

	45
	1
	1
	2
	2
	2
	2
	2
	2
	1

	46
	2
	3
	2
	2
	2
	2
	3
	2
	2

	47
	
	
	
	
	
	
	
	
	

	48
	
	
	
	
	
	
	
	
	

	49
	
	
	
	
	
	
	
	
	

	50
	3
	3
	3
	3
	3
	3
	3
	3
	3

	51
	
	
	
	
	
	
	
	
	


Intraclass Correlation: 0.8453

This table lists all the DOK values given to the assessment items by the reviewers.  The Intraclass Correlation figure at the bottom is the standard way of calculating this correlation, which can be misleading if the variance is particularly low.  Generally, any value greater than 0.70 indicates good agreement.

7.  Notes by Reviewers

	Item Number
	Comments by Reviewer

	1
	Barely a match. There is not objective dealing with percentiles.

	7
	This is extending a pattern and it isn't in the standards.

	7
	Is the rabbit stuff a hint to some historically aware students to use a Fibonacci sequence?

	26
	There should be a note to ignore the thickness of the wood...otherwise the measurements get a bit messy, allowing for the thickness.

	29
	Although this problem doesn't have a network in graphic form, it does address adjacency matrices; understanding adjacency matrices and their properties is a huge help to solving this problem

	30
	Be consistent. The bar graph on the previous page had a boc around the key. This one doesn't.

	32
	What makes this explanation the BEST? And why not say that in the stem? (e.g. Which explanation is most reasonable....)

	36
	There is no objective for deductive reasoning.

	36
	Album? Nobody uses albums! Use CD. 

	42
	Level one since in the multiple choice the first foil is a clear choice.

	42
	If you are expecting students to actually compute the median then use fewer numbers. Using so many numbers (observations) is just time consuming and tedious. If they can do it with 9 numbers they can do it with 32.

	45
	Objective from earlier grades (Surface Area)

	46
	Objective from earlier grades (Surface Area)

	46
	"Fewest" should be used instead of "least" to be grammatically correct.


This table simply reproduces any notes made by reviewers about the items.  Often these notes indicate instances where the item does not completely fit with an objective it is coded to.

8.  All Reviewer Data

	
	Reviewer 1
	Reviewer 2
	Reviewer 3
	Reviewer 4
	Reviewer 5
	Reviewer 6
	Reviewer 7
	Reviewer 8
	Reviewer 9

	Item
	DoK
	Obj1
	DoK
	Obj1
	Obj2
	DoK
	Obj1
	Obj2
	DoK
	Obj1
	Obj2
	DoK
	Obj1
	Obj2
	DoK
	Obj1
	Obj2
	Obj3
	DoK
	Obj1
	DoK
	Obj1
	Obj2
	DoK
	Obj1

	1
	1
	32.2
	1
	32.3
	
	1
	51.2
	
	1
	42
	
	1
	32.2
	
	1
	51.4
	
	
	2
	32.2
	1
	43.1
	
	1
	32.2

	2
	2
	1.5
	2
	1.5
	
	2
	1.5
	
	2
	1.4
	
	2
	1.1
	
	2
	1.1
	
	
	2
	1.1
	1
	1.5
	
	1
	1.1

	3
	2
	21.1
	2
	21.1
	
	1
	21.1
	
	2
	21.1
	
	2
	21.1
	
	2
	21.1
	
	
	2
	21.1
	2
	21.1
	
	1
	21.1

	4
	2
	61.1
	2
	61.1
	
	2
	61.4
	
	2
	61.2
	
	2
	61.1
	
	2
	61.2
	
	
	2
	61.1
	1
	61.2
	
	1
	61.1

	5
	1
	32.2
	1
	32.2
	
	2
	2.5
	
	1
	V
	
	1
	52.2
	
	2
	2.5
	III
	
	2
	52.2
	1
	1.4
	
	1
	52.2

	6
	2
	22.3
	2
	22.3
	
	2
	21.5
	
	2
	21.5
	
	2
	21.5
	
	2
	21.5
	2.4
	22.3
	2
	21.5
	2
	22.3
	21.2
	2
	21.5

	7
	2
	1.1
	2
	1.1
	
	2
	1.1
	
	2
	1
	
	2
	1.1
	
	2
	1.1
	
	
	2
	1.1
	1
	1.5
	
	1
	1.1

	8
	2
	2.6
	2
	1.5
	
	2
	1.5
	
	2
	1
	
	2
	1.1
	
	2
	1.1
	
	
	2
	2.2
	2
	1.1
	
	1
	41.4

	9
	2
	52.1
	2
	52.2
	62.4
	1
	52.1
	
	2
	52.1
	
	2
	62.4
	
	2
	52.1
	
	
	2
	62.4
	1
	51.1
	
	2
	62.4

	10
	2
	1.1
	2
	23.2
	
	1
	1.5
	
	2
	23.5
	
	2
	23.2
	
	2
	1.1
	
	
	3
	23.2
	2
	1.5
	
	2
	1.1

	11
	1
	32.2
	1
	32.2
	
	1
	32.2
	
	1
	32.2
	
	2
	32.2
	
	2
	32.2
	
	
	2
	32.2
	2
	32.2
	32.1
	2
	32.2

	12
	1
	43.2
	2
	43.2
	
	1
	43.2
	
	1
	43.2
	
	2
	62.2
	
	2
	43.5
	
	
	2
	51.4
	2
	43.2
	
	2
	43.2

	13
	2
	22.5
	2
	21.5
	
	2
	22.5
	
	2
	21.4
	
	1
	21.4
	
	2
	22.3
	
	
	2
	21.4
	1
	21.1
	
	1
	21.4

	14
	2
	61.3
	2
	61.3
	
	1
	61.3
	
	1
	61.3
	
	1
	61.3
	
	2
	61.2
	
	
	2
	61.3
	1
	61.3
	
	2
	61.3

	15
	2
	31.4
	2
	31.4
	
	2
	31.4
	
	2
	32.5
	
	2
	31.4
	
	2
	32.4
	
	
	2
	31.4
	2
	31.4
	
	3
	31.4

	16
	1
	23.5
	1
	23.5
	
	1
	21.7
	
	1
	23.2
	
	2
	23.6
	
	1
	21.7
	
	
	2
	21.7
	1
	21.2
	
	1
	21.7

	17
	1
	33.5
	1
	62.6
	
	2
	52.5
	
	1
	51.4
	
	2
	33.5
	
	2
	52.3
	52.2
	52.4
	2
	52.2
	2
	52.4
	
	2
	52.2

	18
	1
	41.3
	2
	51.3
	
	1
	51.3
	
	2
	41.3
	
	1
	41.3
	
	1
	41.3
	
	
	2
	41.3
	1
	51.1
	
	2
	41.3

	19
	1
	1.1
	1
	1.2
	
	2
	1.1
	
	1
	1
	
	2
	1.2
	
	2
	1.1
	
	
	2
	1.2
	2
	1.1
	43.2
	2
	1.1

	20
	1
	61.1
	2
	61.2
	
	2
	61.5
	
	2
	31.2
	
	2
	32.3
	61.1
	2
	61.2
	31.2
	
	2
	62.4
	2
	31.2
	62.1
	2
	61.1

	21
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	22
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	23
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	24
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	25
	3
	52.4
	3
	52.4
	
	3
	52.4
	
	2
	52.4
	
	3
	2.6
	
	3
	52.1
	52.3
	
	3
	52.3
	2
	1.5
	
	3
	52.4

	26
	2
	23.2
	2
	23.2
	
	2
	23.2
	21.4
	2
	21.4
	
	3
	21.4
	23.5
	2
	23.2
	
	
	3
	23.2
	2
	21.4
	21.2
	2
	21.7

	27
	2
	51.4
	2
	51.2
	
	1
	51.2
	
	1
	51.4
	
	1
	51.2
	
	2
	42.2
	
	
	2
	43.4
	1
	51.2
	
	1
	43.4

	28
	2
	32.1
	2
	32.1
	
	2
	32.1
	
	2
	32.3
	
	1
	32.3
	
	2
	51.2
	
	
	2
	32.1
	2
	32.1
	43.5
	2
	32.1

	29
	2
	32.3
	2
	62.3
	
	2
	62.6
	
	1
	32.3
	
	1
	1.3
	
	2
	42
	
	
	2
	1.5
	2
	1.2
	
	2
	62.3

	30
	2
	32.3
	2
	32.1
	
	2
	32.1
	
	2
	32.3
	
	1
	32.3
	
	1
	32.1
	
	
	2
	32.1
	2
	32.1
	
	1
	32.3

	31
	1
	52.1
	2
	52.1
	
	2
	52.1
	
	2
	52.1
	
	1
	51.1
	
	2
	52.1
	
	
	2
	52.1
	2
	52.1
	
	2
	52.1

	32
	1
	1.2
	2
	1.2
	
	2
	32.1
	
	2
	32.1
	
	1
	31.2
	
	2
	32.1
	
	
	2
	1.2
	1
	1.2
	
	2
	1.2

	33
	2
	61.3
	2
	61.3
	
	2
	61.3
	
	2
	61.3
	
	2
	61.2
	
	2
	61.3
	
	
	2
	61.3
	1
	61.3
	
	2
	61.3

	34
	2
	51.4
	3
	51.4
	
	2
	52.2
	
	2
	23.4
	23.2
	2
	23.5
	
	2
	51
	
	
	2
	51.4
	2
	51.4
	
	2
	21.7

	35
	1
	22.3
	1
	1.4
	
	1
	22.3
	
	2
	21.5
	
	2
	21.5
	
	2
	22.3
	
	
	2
	1.4
	1
	1.4
	
	1
	1.4

	36
	2
	51
	1
	31.4
	
	3
	32.1
	
	3
	32.3
	
	2
	1.3
	31.1
	2
	1.5
	
	
	2
	31.1
	2
	31.4
	
	2
	31.2

	37
	2
	23.2
	2
	23.6
	
	2
	23.6
	
	2
	23.2
	
	2
	23.6
	
	2
	21.7
	52
	
	2
	23.6
	2
	23.6
	
	2
	23.6

	38
	2
	1.3
	2
	1.1
	
	1
	1.1
	
	2
	1
	
	1
	1.1
	
	1
	1.1
	
	
	2
	1.1
	1
	1.1
	
	1
	1.1

	39
	2
	61.3
	2
	61.3
	
	2
	61.3
	
	2
	61.3
	
	1
	61.2
	
	3
	61.3
	
	
	2
	61.3
	1
	61.3
	
	1
	61.3

	40
	1
	51.4
	1
	52.2
	
	2
	1.2
	
	2
	52.2
	
	2
	2.2
	
	2
	43
	
	
	2
	51.2
	2
	2.5
	
	2
	21.5

	41
	2
	1.5
	2
	1.4
	
	2
	51.4
	
	2
	51.4
	
	2
	51.4
	
	2
	2.5
	52.1
	52.3
	2
	2.2
	2
	43.5
	
	2
	41.4

	42
	1
	32.2
	1
	32.3
	
	2
	32.2
	
	2
	32.2
	
	2
	31.2
	32.3
	2
	32
	
	
	2
	32.3
	2
	32.3
	
	2
	32.3

	43
	1
	51.4
	1
	51.4
	
	1
	51.2
	
	1
	51.4
	
	2
	1.2
	
	2
	51.4
	
	
	2
	51.4
	1
	2.6
	
	1
	1.2


8. (cont’d) All Reviewer Data

	
	Reviewer 1
	Reviewer 2
	Reviewer 3
	Reviewer 4
	Reviewer 5
	Reviewer 6
	Reviewer 7
	Reviewer 8
	Reviewer 9

	Item
	DoK
	Obj1
	DoK
	Obj1
	Obj2
	DoK
	Obj1
	Obj2
	DoK
	Obj1
	Obj2
	DoK
	Obj1
	Obj2
	DoK
	Obj1
	Obj2
	Obj3
	DoK
	Obj1
	DoK
	Obj1
	Obj2
	DoK
	Obj1

	44
	1
	61.2
	2
	61.3
	
	1
	61.3
	
	2
	62.1
	
	1
	61.2
	
	2
	61.2
	
	
	2
	61.3
	1
	61.3
	
	1
	61.3

	45
	1
	1.3
	1
	1.2
	
	2
	1.5
	
	2
	1
	
	2
	1.1
	
	2
	1.1
	
	
	2
	1.2
	2
	1.2
	
	1
	1.2

	46
	2
	23.2
	3
	23.6
	
	2
	23.6
	
	2
	23.2
	
	2
	23.6
	
	2
	21.7
	
	
	3
	21.7
	2
	51.4
	
	2
	23.6

	47
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	48
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	49
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	50
	3
	32.3
	3
	32.3
	
	3
	31.4
	
	3
	32.3
	32.1
	3
	32.3
	
	3
	32.1
	32.3
	
	3
	32.3
	3
	32.2
	32.3
	3
	32.3

	51
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


This table contains all numerical data that each reviewer entered for each item.

9.  Item Coverage Table

9 Reviewers, 51 Assessment Items
	Low
	
	Medium
	
	High

	0
	
	10.09804
	
	48

	1
	32.2.
	32.2.
	32.2.
	32.2.
	32.3.
	42
	43.1.
	51.2.
	51.4.

	2
	1.1.
	1.1.
	1.1.
	1.1.
	1.4.
	1.5.
	1.5.
	1.5.
	1.5.

	3
	21.1.
	21.1.
	21.1.
	21.1.
	21.1.
	21.1.
	21.1.
	21.1.
	21.1.

	4
	61.1.
	61.1.
	61.1.
	61.1.
	61.1.
	61.2.
	61.2.
	61.2.
	61.4.

	5
	1.4.
	2.5.
	2.5.
	III
	32.2.
	32.2.
	V
	52.2.
	52.2.
	52.2.

	

	6
	2.4.
	21.2.
	21.5.
	21.5.
	21.5.
	21.5.
	21.5.
	21.5.
	22.3.
	22.3.

	
	22.3.
	22.3.

	7
	1
	1.1.
	1.1.
	1.1.
	1.1.
	1.1.
	1.1.
	1.1.
	1.5.

	8
	1
	1.1.
	1.1.
	1.1.
	1.5.
	1.5.
	2.2.
	2.6.
	41.4.

	9
	51.1.
	52.1.
	52.1.
	52.1.
	52.1.
	52.2.
	62.4.
	62.4.
	62.4.
	62.4.

	

	10
	1.1.
	1.1.
	1.1.
	1.5.
	1.5.
	23.2.
	23.2.
	23.2.
	23.5.

	11
	32.1.
	32.2.
	32.2.
	32.2.
	32.2.
	32.2.
	32.2.
	32.2.
	32.2.
	32.2.

	

	12
	43.2.
	43.2.
	43.2.
	43.2.
	43.2.
	43.2.
	43.5.
	51.4.
	62.2.

	13
	21.1.
	21.4.
	21.4.
	21.4.
	21.4.
	21.5.
	22.3.
	22.5.
	22.5.

	14
	61.2.
	61.3.
	61.3.
	61.3.
	61.3.
	61.3.
	61.3.
	61.3.
	61.3.

	15
	31.4.
	31.4.
	31.4.
	31.4.
	31.4.
	31.4.
	31.4.
	32.4.
	32.5.

	16
	21.2.
	21.7.
	21.7.
	21.7.
	21.7.
	23.2.
	23.5.
	23.5.
	23.6.

	17
	33.5.
	33.5.
	51.4.
	52.2.
	52.2.
	52.2.
	52.3.
	52.4.
	52.4.
	52.5.

	
	62.6.

	18
	41.3.
	41.3.
	41.3.
	41.3.
	41.3.
	41.3.
	51.1.
	51.3.
	51.3.

	19
	1
	1.1.
	1.1.
	1.1.
	1.1.
	1.1.
	1.2.
	1.2.
	1.2.
	43.2.

	

	20
	31.2.
	31.2.
	31.2.
	32.3.
	61.1.
	61.1.
	61.1.
	61.2.
	61.2.
	61.5.

	
	62.1.
	62.4.

	21

	22

	23

	24

	25
	1.5.
	1.5.
	1.5.
	1.5.
	2.6.
	2.6.
	2.6.
	2.6.
	52.1.
	52.1.

	
	52.1.
	52.1.
	52.3.
	52.3.
	52.3.
	52.3.
	52.3.
	52.3.
	52.3.

	
	52.3.
	52.4.
	52.4.
	52.4.
	52.4.
	52.4.
	52.4.
	52.4.
	52.4.

	
	52.4.
	52.4.
	52.4.
	52.4.
	52.4.
	52.4.
	52.4.
	52.4.
	52.4.

	
	52.4.
	52.4.
	52.4.

	26
	21.2.
	21.2.
	21.2.
	21.2.
	21.4.
	21.4.
	21.4.
	21.4.
	21.4.
	21.4.

	
	21.4.
	21.4.
	21.4.
	21.4.
	21.4.
	21.4.
	21.4.
	21.4.
	21.4.

	
	21.4.
	21.7.
	21.7.
	21.7.
	21.7.
	23.2.
	23.2.
	23.2.
	23.2.

	
	23.2.
	23.2.
	23.2.
	23.2.
	23.2.
	23.2.
	23.2.
	23.2.
	23.2.

	
	23.2.
	23.2.
	23.2.
	23.2.
	23.2.
	23.2.
	23.2.
	23.5.
	23.5.

	
	23.5.
	23.5.


9.  (cont’d) Item Coverage Table

	27
	42.2.
	43.4.
	43.4.
	51.2.
	51.2.
	51.2.
	51.2.
	51.4.
	51.4.

	28
	32.1.
	32.1.
	32.1.
	32.1.
	32.1.
	32.1.
	32.3.
	32.3.
	43.5.
	51.2.

	

	29
	1.2.
	1.3.
	1.5.
	32.3.
	32.3.
	42
	62.3.
	62.3.
	62.6.

	30
	32.1.
	32.1.
	32.1.
	32.1.
	32.1.
	32.3.
	32.3.
	32.3.
	32.3.

	31
	51.1.
	52.1.
	52.1.
	52.1.
	52.1.
	52.1.
	52.1.
	52.1.
	52.1.

	32
	1.2.
	1.2.
	1.2.
	1.2.
	1.2.
	31.2.
	32.1.
	32.1.
	32.1.

	33
	61.2.
	61.3.
	61.3.
	61.3.
	61.3.
	61.3.
	61.3.
	61.3.
	61.3.

	34
	21.7.
	23.2.
	23.4.
	23.5.
	51
	51.4.
	51.4.
	51.4.
	51.4.
	52.2.

	

	35
	1.4.
	1.4.
	1.4.
	1.4.
	21.5.
	21.5.
	22.3.
	22.3.
	22.3.

	36
	1.3.
	1.5.
	31.1.
	31.1.
	31.2.
	31.4.
	31.4.
	32.1.
	32.3.
	51

	

	37
	21.7.
	23.2.
	23.2.
	23.6.
	23.6.
	23.6.
	23.6.
	23.6.
	23.6.
	52

	

	38
	1
	1.1.
	1.1.
	1.1.
	1.1.
	1.1.
	1.1.
	1.1.
	1.3.

	39
	61.2.
	61.3.
	61.3.
	61.3.
	61.3.
	61.3.
	61.3.
	61.3.
	61.3.

	40
	1.2.
	2.2.
	2.5.
	21.5.
	43
	51.2.
	51.4.
	52.2.
	52.2.

	41
	1.4.
	1.5.
	2.2.
	2.5.
	41.4.
	43.5.
	51.4.
	51.4.
	51.4.
	52.1.

	
	52.3.

	42
	31.2.
	32
	32.2.
	32.2.
	32.2.
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.

	

	43
	1.2.
	1.2.
	2.6.
	51.2.
	51.4.
	51.4.
	51.4.
	51.4.
	51.4.

	44
	61.2.
	61.2.
	61.2.
	61.3.
	61.3.
	61.3.
	61.3.
	61.3.
	62.1.

	45
	1
	1.1.
	1.1.
	1.2.
	1.2.
	1.2.
	1.2.
	1.3.
	1.5.

	46
	21.7.
	21.7.
	23.2.
	23.2.
	23.6.
	23.6.
	23.6.
	23.6.
	51.4.

	47

	48

	49

	50
	31.4.
	31.4.
	31.4.
	31.4.
	32.1.
	32.1.
	32.1.
	32.1.
	32.1.
	32.1.

	
	32.1.
	32.1.
	32.2.
	32.2.
	32.2.
	32.2.
	32.3.
	32.3.
	32.3.

	
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.

	
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.

	
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.
	32.3.

	
	32.3.
	32.3.

	51


The Item Coverage Table lists the objectives that each item was coded to, by the item number.  If an objective appears next to an item multiple times, then the item was coded that way by multiple reviewers.  Additionally, any weighted item (an item worth more than one point on the exam) is listed as though it were several one-point items.  For instance, item 50 here is worth four points, and was coded by 8 of the 9 reviewers as targeting objective 32.3.  Thus the entry 32.3 appears 32 times next to this item.

10.  Standard Coverage Table

9 Reviewers, 51 Assessment Items
	Low
	
	Medium
	
	High

	0
	
	5.20202
	
	48


	root

	I

	1
	7
	8
	19
	38
	45

	1.1.
	2
	2
	2
	2
	7
	7
	7
	7
	7
	7
	7
	8
	8
	8
	10
	10
	10
	19
	19
	19

	
	19
	19
	38
	38
	38
	38
	38
	38
	38
	45
	45

	1.2.
	19
	19
	19
	29
	32
	32
	32
	32
	32
	40
	43
	43
	45
	45
	45
	45

	1.3.
	29
	36
	38
	45

	1.4.
	2
	5
	35
	35
	35
	35
	41

	1.5.
	2
	2
	2
	2
	7
	8
	8
	10
	10
	25
	25
	25
	25
	29
	36
	41
	45

	2

	2.1.

	2.2.
	8
	40
	41

	2.3.

	2.4.
	6

	2.5.
	5
	5
	40
	41

	2.6.
	8
	25
	25
	25
	25
	43

	II

	21

	21.1.
	3
	3
	3
	3
	3
	3
	3
	3
	3
	13

	21.2.
	6
	16
	26
	26
	26
	26

	21.3.

	21.4.
	13
	13
	13
	13
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26

	

	21.5.
	6
	6
	6
	6
	6
	6
	13
	35
	35
	40

	21.6.

	21.7.
	16
	16
	16
	16
	26
	26
	26
	26
	34
	37
	46
	46

	22

	22.1.

	22.2.

	22.3.
	6
	6
	6
	6
	13
	35
	35
	35

	22.4.

	22.5.
	13
	13

	23

	23.1.

	23.2.
	10
	10
	10
	16
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26
	26

	
	26
	26
	26
	26
	34
	37
	37
	46
	46

	23.3.

	23.4.
	34

	23.5.
	10
	16
	16
	26
	26
	26
	26
	34

	23.6.
	16
	37
	37
	37
	37
	37
	37
	46
	46
	46
	46


10.  (cont’d) Standard Coverage Table

	III
	5

	31

	31.1.
	36
	36

	31.2.
	20
	20
	20
	32
	36
	42

	31.3.

	31.4.
	15
	15
	15
	15
	15
	15
	15
	36
	36
	50
	50
	50
	50

	32
	42

	32.1.
	11
	28
	28
	28
	28
	28
	28
	30
	30
	30
	30
	30
	32
	32
	32
	36
	50
	50
	50
	50

	
	50
	50
	50
	50

	32.2.
	1
	1
	1
	1
	5
	5
	11
	11
	11
	11
	11
	11
	11
	11
	11
	42
	42
	42
	50
	50

	
	50
	50

	32.3.
	1
	20
	28
	28
	29
	29
	30
	30
	30
	30
	36
	42
	42
	42
	42
	42
	50
	50
	50
	50

	
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50

	
	50
	50
	50
	50
	50
	50
	50
	50
	50

	32.4.
	15

	32.5.
	15

	33

	33.1.

	33.2.

	33.3.

	33.4.

	33.5.
	17
	17

	IV

	41

	41.1.

	41.2.

	41.3.
	18
	18
	18
	18
	18
	18

	41.4.
	8
	41

	42
	1
	29

	42.1.

	42.2.
	27

	42.3.

	42.4.

	42.5.

	43
	40

	43.1.
	1

	43.2.
	12
	12
	12
	12
	12
	12
	19

	43.3.

	43.4.
	27
	27

	43.5.
	12
	28
	41


10.  (cont’d) Standard Coverage Table

	V
	5

	51
	34
	36

	51.1.
	9
	18
	31

	51.2.
	1
	27
	27
	27
	27
	28
	40
	43

	51.3.
	18
	18

	51.4.
	1
	12
	17
	27
	27
	34
	34
	34
	34
	40
	41
	41
	41
	43
	43
	43
	43
	43
	46

	52
	37

	52.1.
	9
	9
	9
	9
	25
	25
	25
	25
	31
	31
	31
	31
	31
	31
	31
	31
	41

	52.2.
	5
	5
	5
	9
	17
	17
	17
	34
	40
	40

	52.3.
	17
	25
	25
	25
	25
	25
	25
	25
	25
	41

	52.4.
	17
	17
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25
	25

	
	25
	25

	52.5.
	17

	VI

	61

	61.1.
	4
	4
	4
	4
	4
	20
	20
	20

	61.2.
	4
	4
	4
	14
	20
	20
	33
	39
	44
	44
	44

	61.3.
	14
	14
	14
	14
	14
	14
	14
	14
	33
	33
	33
	33
	33
	33
	33
	33
	39
	39
	39
	39

	
	39
	39
	39
	39
	44
	44
	44
	44
	44

	61.4.
	4

	61.5.
	20

	62

	62.1.
	20
	44

	62.2.
	12

	62.3.
	29
	29

	62.4.
	9
	9
	9
	9
	20

	62.5.

	62.6.
	17
	29


The Standard Coverage Table lists the items that reviewers coded to each objective, by the objective number.  If an item appears multiple times next to an objective, then multiple reviewers coded the item to that objective.  Alternately, if an item is worth multiple points it will also appear multiple times, as though it were several one-point items.  For example, Item 25 appears next to Objective 52.4 twenty times in this table.  Item 25 is a four-point item, so it must have been coded to this objective by five of the nine reviewers.

11.  Item Agreement Report

(Item Number: Number of Agreeing Reviewers)

9 Reviewers, 51 Assessment Items
	Low
	
	Medium
	
	High

	1
	
	4
	
	9


	I

	1
	7:1
	8:1
	19:1
	38:1
	45:1

	1.1.
	2:4
	7:7
	8:3
	10:3
	19:5
	38:7
	45:2

	1.2.
	19:3
	29:1
	32:5
	40:1
	43:2
	45:4

	1.3.
	29:1
	36:1
	38:1
	45:1

	1.4.
	2:1
	5:1
	35:4
	41:1

	1.5.
	2:4
	7:1
	8:2
	10:2
	25:1
	29:1
	36:1
	41:1
	45:1

	2

	2.1.

	2.2.
	8:1
	40:1
	41:1

	2.3.

	2.4.
	6:1

	2.5.
	5:2
	40:1
	41:1

	2.6.
	8:1
	25:1
	43:1

	II

	21

	21.1.
	3:9
	13:1

	21.2.
	6:1
	16:1
	26:1

	21.3.

	21.4.
	13:4
	26:4

	21.5.
	6:6
	13:1
	35:2
	40:1

	21.6.

	21.7.
	16:4
	26:1
	34:1
	37:1
	46:2

	22

	22.1.

	22.2.

	22.3.
	6:4
	13:1
	35:3

	22.4.

	22.5.
	13:2

	23

	23.1.

	23.2.
	10:3
	16:1
	26:5
	34:1
	37:2
	46:2

	23.3.

	23.4.
	34:1

	23.5.
	10:1
	16:2
	26:1
	34:1

	23.6.
	16:1
	37:6
	46:4

	III
	5:1

	31

	31.1.
	36:2

	31.2.
	20:3
	32:1
	36:1
	42:1

	31.3.


11.  (cont’d) Item Agreement Report

	31.4.
	15:7
	36:2
	50:1

	32
	42:1

	32.1.
	11:1
	28:6
	30:5
	32:3
	36:1
	50:2

	32.2.
	1:4
	5:2
	11:9
	42:3
	50:1

	32.3.
	1:1
	20:1
	28:2
	29:2
	30:4
	36:1
	42:5
	50:8

	32.4.
	15:1

	32.5.
	15:1

	33

	33.1.

	33.2.

	33.3.

	33.4.

	33.5.
	17:2

	IV

	41

	41.1.

	41.2.

	41.3.
	18:6

	41.4.
	8:1
	41:1

	42
	1:1
	29:1

	42.1.

	42.2.
	27:1

	42.3.

	42.4.

	42.5.

	43
	40:1

	43.1.
	1:1

	43.2.
	12:6
	19:1

	43.3.

	43.4.
	27:2

	43.5.
	12:1
	28:1
	41:1

	V
	5:1

	51
	34:1
	36:1

	51.1.
	9:1
	18:1
	31:1

	51.2.
	1:1
	27:4
	28:1
	40:1
	43:1

	51.3.
	18:2

	51.4.
	1:1
	12:1
	17:1
	27:2
	34:4
	40:1
	41:3
	43:5
	46:1

	52
	37:1

	52.1.
	9:4
	25:1
	31:8
	41:1

	52.2.
	5:3
	9:1
	17:3
	34:1
	40:2

	52.3.
	17:1
	25:2
	41:1

	52.4.
	17:2
	25:5

	52.5.
	17:1


11.  (cont’d) Item Agreement Report

	VI

	61

	61.1.
	4:5
	20:3

	61.2.
	4:3
	14:1
	20:2
	33:1
	39:1
	44:3

	61.3.
	14:8
	33:8
	39:8
	44:5

	61.4.
	4:1

	61.5.
	20:1

	62

	62.1.
	20:1
	44:1

	62.2.
	12:1

	62.3.
	29:2

	62.4.
	9:4
	20:1

	62.5.

	62.6.
	17:1
	29:1


The Item Agreement Report is like the previous table, the Standard Coverage Table, except that it groups together repeated entries into single blocks.  An entry like 14:8 signifies that 8 of the 9 reviewers coded item 14 to the corresponding objective.  This table also shows the degree of reviewer agreement with the shading of the boxes.

Note: this table does not take into account item weighting for multiple-point items.

12.  Standard Agreement Report

(Obj. Number:Number of Reviewers)

	Low
	
	Medium
	
	High

	1
	
	4
	
	9


	1
	32.2.:4
	32.3.:1
	42:1
	43.1.:1
	51.2.:1
	51.4.:1

	2
	1.1.:4
	1.4.:1
	1.5.:4
	
	
	

	3
	21.1.:9
	
	
	
	
	

	4
	61.1.:5
	61.2.:3
	61.4.:1
	
	
	

	5
	1.4.:1
	2.5.:2
	III:1
	32.2.:2
	V:1
	52.2.:3

	6
	2.4.:1
	21.2.:1
	21.5.:6
	22.3.:4
	
	

	7
	1:1
	1.1.:7
	1.5.:1
	
	
	

	8
	1:1
	1.1.:3
	1.5.:2
	2.2.:1
	2.6.:1
	41.4.:1

	9
	51.1.:1
	52.1.:4
	52.2.:1
	62.4.:4
	
	

	10
	1.1.:3
	1.5.:2
	23.2.:3
	23.5.:1
	
	

	11
	32.1.:1
	32.2.:9
	
	
	
	

	12
	43.2.:6
	43.5.:1
	51.4.:1
	62.2.:1
	
	

	13
	21.1.:1
	21.4.:4
	21.5.:1
	22.3.:1
	22.5.:2
	

	14
	61.2.:1
	61.3.:8
	
	
	
	

	15
	31.4.:7
	32.4.:1
	32.5.:1
	
	
	

	16
	21.2.:1
	21.7.:4
	23.2.:1
	23.5.:2
	23.6.:1
	

	17
	33.5.:2
	51.4.:1
	52.2.:3
	52.3.:1
	52.4.:2
	52.5.:1
	62.6.:1

	18
	41.3.:6
	51.1.:1
	51.3.:2
	
	
	
	

	19
	1:1
	1.1.:5
	1.2.:3
	43.2.:1
	
	
	

	20
	31.2.:3
	32.3.:1
	61.1.:3
	61.2.:2
	61.5.:1
	62.1.:1
	62.4.:1

	21
	
	
	
	
	
	
	

	22
	
	
	
	
	
	
	

	23
	
	
	
	
	
	
	

	24
	
	
	
	
	
	
	

	25
	1.5.:1
	2.6.:1
	52.1.:1
	52.3.:2
	52.4.:5
	
	

	26
	21.2.:1
	21.4.:4
	21.7.:1
	23.2.:5
	23.5.:1
	
	

	27
	42.2.:1
	43.4.:2
	51.2.:4
	51.4.:2
	
	
	

	28
	32.1.:6
	32.3.:2
	43.5.:1
	51.2.:1
	
	
	

	29
	1.2.:1
	1.3.:1
	1.5.:1
	32.3.:2
	42:1
	62.3.:2
	62.6.:1

	30
	32.1.:5
	32.3.:4
	
	
	
	
	

	31
	51.1.:1
	52.1.:8
	
	
	
	
	

	32
	1.2.:5
	31.2.:1
	32.1.:3
	
	
	
	

	33
	61.2.:1
	61.3.:8
	
	
	
	
	

	34
	21.7.:1
	23.2.:1
	23.4.:1
	23.5.:1
	51:1
	51.4.:4
	52.2.:1

	35
	1.4.:4
	21.5.:2
	22.3.:3
	
	
	
	

	36
	1.3.:1
	1.5.:1
	31.1.:2
	31.2.:1
	31.4.:2
	32.1.:1
	32.3.:1
	51:1

	37
	21.7.:1
	23.2.:2
	23.6.:6
	52:1
	
	
	
	

	38
	1:1
	1.1.:7
	1.3.:1
	
	
	
	
	

	39
	61.2.:1
	61.3.:8
	
	
	
	
	
	

	40
	1.2.:1
	2.2.:1
	2.5.:1
	21.5.:1
	43:1
	51.2.:1
	51.4.:1
	52.2.:2

	41
	1.4.:1
	1.5.:1
	2.2.:1
	2.5.:1
	41.4.:1
	43.5.:1
	51.4.:3
	52.1.:1
	52.3.:1


12.  (cont’d) Standard Agreement Report

	42
	31.2.:1
	32:1
	32.2.:3
	32.3.:5
	
	
	
	
	

	43
	1.2.:2
	2.6.:1
	51.2.:1
	51.4.:5
	
	
	
	
	

	44
	61.2.:3
	61.3.:5
	62.1.:1
	
	
	
	
	
	

	45
	1:1
	1.1.:2
	1.2.:4
	1.3.:1
	1.5.:1
	
	
	
	

	46
	21.7.:2
	23.2.:2
	23.6.:4
	51.4.:1
	
	
	
	
	

	47
	
	
	
	
	
	
	
	
	

	48
	
	
	
	
	
	
	
	
	

	49
	
	
	
	
	
	
	
	
	

	50
	31.4.:1
	32.1.:2
	32.2.:1
	32.3.:8
	
	
	
	
	

	51
	
	
	
	
	
	
	
	
	


The Standard Agreement Report is like the Item Coverage Table, except that it collapses repeated entries into one box.  For example, the entry 51.4.:5 signifies that 5 of the 9 reviewers coded the given item to Objective 51.4.  The shading of the boxes also indicates the amount of reviewer agreement for that item’s coding.

Note: This table does not take into account item weighting for multiple-point items.

13.  Objective Mean
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31.2.

1

5

0

0.1000

0.9000

0.0000

1

0.0042

6

0.0117

-0.0074

0.0074

31.3.

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

31.4.

13

0

0

1.0000

0.0000

0.0000

1

0.0042

13

0.0252

-0.0210

0.0210

32

1

0

0

1.0000

0.0000

0.0000

1

0.0042

1

0.0019

0.0023

0.0023

32.1.

15

9

0

0.7854

0.2146

0.0000

1

0.0042

24

0.0466

-0.0424

0.0424

32.2.

10

8

4

0.4444

0.4667

0.0889

1

0.0042

22

0.0427

-0.0385

0.0385

32.3.

15

33

0

0.2844

0.7156

0.0000

1

0.0042

48

0.0932

-0.0890

0.0890

32.4.

1

0

0

1.0000

0.0000

0.0000

1

0.0042

1

0.0019

0.0023

0.0023

32.5.

1

0

0

1.0000

0.0000

0.0000

1

0.0042

1

0.0019

0.0023

0.0023

33

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

33.1.

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

33.2.

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

33.3.

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

33.4.

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

33.5.

2

0

0

1.0000

0.0000

0.0000

1

0.0042

2

0.0039

0.0003

0.0003

IV

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

41

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

41.1.

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

41.2.

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

41.3.

3

3

0

0.5000

0.5000

0.0000

1

0.0042

6

0.0117

-0.0074

0.0074

41.4.

1

1

0

0.5000

0.5000

0.0000

1

0.0042

2

0.0039

0.0003

0.0003

42

1

1

0

0.5000

0.5000

0.0000

1

0.0042

2

0.0039

0.0003

0.0003

42.1.

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

42.2.

0

1

0

0.0000

1.0000

0.0000

1

0.0042

1

0.0019

0.0023

0.0023

42.3.

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

42.4.

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

42.5.

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

43

0

1

0

0.0000

1.0000

0.0000

1

0.0042

1

0.0019

0.0023

0.0023

43.1.

0

1

0

0.0000

1.0000

0.0000

1

0.0042

1

0.0019

0.0023

0.0023

43.2.

0

3

4

0.0000

0.5000

0.5000

1

0.0042

7

0.0136

-0.0094

0.0094

43.3.

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

43.4.

1

1

0

0.5000

0.5000

0.0000

1

0.0042

2

0.0039

0.0003

0.0003

43.5.

0

3

0

0.0000

1.0000

0.0000

1

0.0042

3

0.0058

-0.0016

0.0016

V

1

0

0

1.0000

0.0000

0.0000

1

0.0042

1

0.0019

0.0023

0.0023

51

0

2

0

0.0000

1.0000

0.0000

1

0.0042

2

0.0039

0.0003

0.0003

51.1.

3

0

0

1.0000

0.0000

0.0000

1

0.0042

3

0.0058

-0.0016

0.0016

51.2.

0

5

3

0.0000

0.5000

0.5000

1

0.0042

8

0.0155

-0.0113

0.0113

51.3.

2

0

0

1.0000

0.0000

0.0000

1

0.0042

2

0.0039

0.0003

0.0003

51.4.

7

11

1

0.2813

0.6563

0.0625

1

0.0042

19

0.0369

-0.0327

0.0327

52

0

1

0

0.0000

1.0000

0.0000

1

0.0042

1

0.0019

0.0023

0.0023

52.1.

2

11

4

0.1250

0.8036

0.0714

1

0.0042

17

0.0330

-0.0288

0.0288

52.2.

3

7

0

0.2857

0.7143

0.0000

1

0.0042

10

0.0194

-0.0152

0.0152

52.3.

0

2

8

0.0000

0.1667

0.8333

1

0.0042

10

0.0194

-0.0152

0.0152

52.4.

6

16

0

0.4286

0.5714

0.0000

1

0.0042

22

0.0427

-0.0385

0.0385

52.5.

1

0

0

1.0000

0.0000

0.0000

1

0.0042

1

0.0019

0.0023

0.0023

VI

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

61

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

61.1.

2

6

0

0.2000

0.8000

0.0000

1

0.0042

8

0.0155

-0.0113

0.0113

61.2.

4

7

0

0.4444

0.5556

0.0000

1

0.0042

11

0.0214

-0.0171

0.0171

61.3.

10

18

1

0.3704

0.5741

0.0556

1

0.0042

29

0.0563

-0.0521

0.0521

61.4.

0

1

0

0.0000

1.0000

0.0000

1

0.0042

1

0.0019

0.0023

0.0023

61.5.

1

0

0

1.0000

0.0000

0.0000

1

0.0042

1

0.0019

0.0023

0.0023

62

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

62.1.

0

2

0

0.0000

1.0000

0.0000

1

0.0042

2

0.0039

0.0003

0.0003

62.2.

0

1

0

0.0000

1.0000

0.0000

1

0.0042

1

0.0019

0.0023

0.0023

62.3.

0

2

0

0.0000

1.0000

0.0000

1

0.0042

2

0.0039

0.0003

0.0003

62.4.

5

0

0

1.0000

0.0000

0.0000

1

0.0042

5

0.0097

-0.0055

0.0055

62.5.

0

0

0

0.0000

0.0000

0.0000

0

0.0000

0

0.0000

0.0000

0.0000

62.6.

2

0

0

1.0000

0.0000

0.0000

1

0.0042

2

0.0039

0.0003

0.0003




This table of raw data helps in determining how to meet DOK Consistency satisfaction. Here you can see which objectives are targeted by items at too low of a DOK level. “NUN,” “NAT,” “NAB” mean “number under,” “number at,” and “number above;” “PUN,” “PAT,” and “PAB” mean “percent under,” “percent at,” and “percent above” respectively. Hits means the number of items targeting the objective, summed over all reviewers.

Computer reports not appearing in this packet:

· Uncodeable Items—shows all items considered “uncodeable” by reviewers



(there were none for this study)

· Graphs—shows the data from the first four tables in graphical form

· Group summary by goal—shows information from the first four tables by goal rather than by standard

· Individual reports—various reports showing only one reviewer’s data

· Cross-Study Reports—a report comparing different assessments that measure the same set of standards, provided that multiple assessments were reviewed































� [This item was contributed to the PALS (Performance Assessment Links in Science) website (� HYPERLINK http://www.ctl.sri.com/pals/ ��http://www.ctl.sri.com/pals/�) by the Kentucky Department of Education.]
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