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EXECUTIVE SUMMARY 
 
This document provides information about the procedures that were implemented for the standard setting that took 
place after the spring 2010 administration of Arizona’s Instrument to Measure Standards (AIMS) for Mathematics.   The 
AIMS mathematics assessment was administered to students in Grades 3-8 and high school in spring 2010.  The AIMS 
assessments are designed to measure Arizona students’ performance on the Arizona content standards. All AIMS 
Mathematics tests are written to Arizona content standards adopted in March 2008.  
 
The AIMS high school Mathematics tests are criterion-referenced competency tests. Students’ test scores on the AIMS 
high school tests are one component of the high school graduation requirements, and, beginning in spring 2006, passing 
scores have been required for students seeking to earn a diploma for graduation. Students in grade 10 have five 
opportunities to pass the test prior to graduation. The AIMS high school tests in Mathematics consist of multiple-choice 
items only.  
 
The AIMS Mathematics tests for Grades 3-8 are dual purpose assessments —both criterion and norm-referenced scores 
are given based on performance on the tests. Criterion-referenced scores and norm-referenced scores are reported.  
Each Mathematics test consists of items written by Arizona teachers and items from Pearson’s norm-referenced test, 
Stanford Achievement Test Series, Tenth Edition (Stanford 10). Some of the Stanford 10 items contribute to both 
criterion-referenced and norm-referenced scores. These items all match the Arizona content standards. 
 
In the 2009-2010 school year, new mathematics content standards were implemented for grades 3-8 and high-school1

 

. 
Due to the introduction of new standards there was a need to set new performance level cuts for the 2010 tests.  A 
standard setting was conducted on May 13 and 14, 2010, for the AIMS high school test. A separate standard setting was 
conducted from June 1 through June 4, 2010, for grades 3 through 8.  A vertical articulation process was conducted on 
June 3, 2010, for grades 3-8 and high school.   All meetings were held at the Black Canyon Conference Center in Phoenix, 
Arizona. 

There are four performance levels for the AIMS assessment:  
1) Falls Far Below the Standard  
2) Approaches the Standard  
3) Meets the Standard  
4) Exceeds the Standard  

 
Pearson implemented an item mapping procedure (also known as Bookmark) at the standard setting. This approach has 
a number of advantages: 
 The item mapping approach contains elements of both test-centered and examinee-centered approaches, 

focusing on the performance of borderline students at each proficiency level, but in the context of specific items 
from the assessment and grade level for which standards are being set. 

 This approach provides a logical supporting framework within which panelists can make inferences about the 
knowledge and skills associated with students at different levels of performance. 

 The item mapping procedure has been used for previous versions of the AIMS assessment, and thus is already 
relatively well known and accepted in the state. Aside from the technical reasons for using this approach, it also 
provided a degree of continuity between old and new AIMS tests. 

 
The duration for the standard setting meeting for the high school meeting was two days and the duration for the 
standard setting meeting for the grades 3–5 and grades 6–8 groups was four days. The standard setting panelists 
engaged in the following activities: 
 

                                                 
1 Please see Appendix Q for a copy of the Test Blueprints. 
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1. Opening session2

2. Review performance level descriptors
 

3

3. Develop borderline student descriptors 
 

4. Experience the test 
5. Item mapping training4

6. Practice round of ratings 
  

7. Round readiness check5

8. Round 1 ratings 
  

9. Round 1 feedback and discussion  
a. Table page ratings  
b. Item p-values 

10. Round 2 ratings 
11. Round 2 feedback and discussion 

a. Table page ratings 
b. Total group page ratings 
c. Impact data 

12. Round 3 ratings6

13. Vertical articulation 
 

14. Performance level descriptor review and revision 
15. Complete standard setting evaluation7

 
   

The final results after vertical articulation are presented below.   Table 1 presents the final raw score cuts and 
percentage of points required for Approaches the Standard, Meets the Standard, and Exceeds the Standard.   To achieve 
the Approaches the Standard cut, students had to have obtained 44% of the total test points for grade 3 to as much as 
53% for high school.  For this cut, the percent of points increases as grade increases.  For grades 3-8 and high school, the 
raw score cut range for Meets the Standard was approximately 60%-65% of the points, and for Exceeds the Standard, it 
was between 81%-86% of the points.  
 
Table 1: Final Raw Score Cuts after Vertical Articulation 
Grade Approaches  Meets  Exceeds  Items 
 RS % of Pts.   RS % of Pts.   RS % of Pts.     

Grade 3 29 44%   43 65%   57 86%   66 

Grade 4 32 47%   44 65%   57 84%   68 

Grade 5 32 48%   43 64%   57 85%   67 

Grade 6 32 47%   43 63%   56 82%   68 

Grade 7 34 50%   44 65%   57 84%   68 

Grade 8 35 51%   41 60%   55 81%   68 

High School 45 53%   52 61%   70 82%   85 

 
Table 2 presents the final scaled score ranges for each performance level for each grade.   The scale scores for grades 3 
through 8 are on a vertical scale that ranges from 100 to 640 and has a mean of 400 and a standard deviation of 55. The 
scale scores for high school are distinct from the scale scores for grades 3 through 8. They range from 300 to 700 and 
have a mean of 500 and a standard deviation of 50.  
                                                 
2 Please see Appendix F: Standard Setting Opening Comments. 
3 Please see Appendix A: Performance Level Descriptors. 
4 Please see Appendix G: Standard Setting Training. 
5 Please see Appendix K: Standard Setting Panelist Readiness Forms. 
6 The High-School Committee had four rounds of ratings. 
7 Please see Appendix S: Standard Setting Evaluation Forms. 
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Table 2: Final Scale Score Ranges by Grade 

Grade Falls Far Below  Approaches  Meets  Exceeds 

Grade 3 100-302  303-346  347-405  406-540 

Grade 4 120-330  331-365  366-415  416-560 

Grade 5 140-347  348-380  381-435  436-580 

Grade 6 160-365  366-397  398-445  446-600 

Grade 7 180-381  382-410  411-459  460-620 

Grade 8 200-408  409-425  426-474  475-640 

High School 300-470  471-486  487-536  537-700 

 
 
Figure 1 presents the plot of the mean scale scores on the tests in spring 2010 along with the scale score cut points for 
Approaches the Standard, Meets the Standard, and Exceeds the Standard for grades 3 through 8.  As indicated in the 
figure, the scale score cut for Meets the Standard is slightly below the mean scale score across all grades.  This indicates 
that the average performance of students in the state meets the required performance level. In addition, the growth 
curve across the grades for each proficiency level consistently increases.      
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Figure 1: Final Scale Score Cut Points by Grade after Vertical Articulation  
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Figure 2 presents the impact data for grades 3-8 and high school after the vertical articulation process.  The percentage 
of students in Exceeds the Standard is approximately 20-24% for all grades.  The percentage of students in Falls Far 
Below the Standard monotonically increases between grades 3 through high school.   Grade 3 has 11% of students in this 
category, whereas high school has 30% of students at Falls Far Below the Standard.  The percentage of students in 
Approaches the Standard is approximately 20%-25% for grades 7 and below, but is smaller at 12%-14% for grade 8 and 
high school.  However, this is consistent with the raw score cuts that are presented in Table 1.  For grade 8 and high 
school, the panelists’ cut scores for Approaches the Standard and Meets the Standard were fairly close.  The discussions 
that took place during the performance level descriptor discussions also confirmed that the panelists in grade 8 and HS 
believed the Approaches the Standard category was narrower than the other performance levels.  The percentage of 
students at Meets the Standard is approximately 38%-43% for students in elementary school.  For middle and high 
school, the percentage of students at Meets the Standard is approximately 33%-37%. 

 
 
Figure 2: Final Percent of Students at Each Performance Level by Grade after Vertical Articulation  
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GENERAL STANDARD SETTING PROCEDURES 

Panels 
ADE invites Arizona educators to participate in the standard setting.  Arizona educators have experience with the 
curriculum, content, and performance standards, as well as with the student groups and grade levels for which 
standards are being set.  Participating educators represent the diverse demographics of students educated across the 
state. The input of these educators ensures standard setting reflects what students should know and be able to do. 
 
ADE recruited panelists based on the following characteristics: 

 Be subject matter experts 
 Understand the examinee population 
 Be able to estimate item difficulty 
 Have knowledge of the instructional environment 
 Appreciate the consequences of the standards 
 Be representative of all the stakeholder groups 

 
There were three panels and each panel consisted of approximately 18 panelists. Within each of the panels, there were 
three table groups.  Each table group had a table leader. Prior to the standard setting meeting, table leaders were 
trained on their roles and responsibilities.  Materials were emailed to the table leaders approximately one week prior to 
the standard setting meeting.  In addition, table leaders met on the morning of the meeting to go over the table leader 
information sheet and table leader PowerPoint training that had been emailed to them.  For more information about the 
table leader training, please review these documents in Appendices B and C.  Appendix B contains the Table Leader 
Information Sheet and Appendix C contains the Table Leader Training.  
 
One panel set standards for the high school test, one panel set standards for grades 3 and 5, and the third panel set 
standards for grades 6 and 8.  The panels for the 3–5 and 6–8 grade bands set standards for the lower grade first and 
then for the upper grade.  The initial standards for grades 4 and 7 were interpolated from the standards that had been 
set for grades 3, 5, 6, and 8 using a polynomial equation.  The high school panel consisted of approximately equal 
numbers of high school mathematics teachers and curriculum specialists.  The panels for the 3–5 and 6–8 grade bands 
consisted of approximately six panelists from each grade level. Panelists were divided into three tables of six panelists 
each.  Please see Appendix R for information about the panelists.  A chart is provided that provides information about 
the panelists’ occupation, years of experience, highest level of education, certification, endorsements, gender, ethnicity, 
urbanicity, and district size, among other information.   
 

Performance Level Descriptors 
The Performance Level Descriptors (PLDs) were created in February 2009 by Arizona educators.  Peer Review requires 
that PLDs be developed prior to the administration of the assessments and the subsequent Standard Setting.  There are 
four performance levels8

1) Falls Far Below the Standard 
 for the AIMS assessment:  

2) Approaches the Standard  
3) Meets the Standard 
4) Exceeds the Standard  

 
The PLD document found in Appendix A begins with a concise description of all four performance levels, each of which is 
further articulated in the bullets on the bottom of the document.  This initial narrative piece is used for student reports.  
                                                 
8 Please see Appendix A for a copy of the PLDs.  Appendix A.1 provides the preliminary PLDs and Appendix A.3 provides the refined PLDs that came 
out of the standard setting.  
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The bullets at the bottom are designated as highlighted Performance Objectives (POs) from the Mathematics Standard, 
and several POs may have been combined into single bullets.  Hence, the bullets were not necessarily verbatim 
transcriptions of the POs.  In order to not replicate the entire academic standard, not all POs are represented in the 
PLDs, and the following statement is included below the bullets as a reminder of this fact: “These descriptors do not 
include all the skills and knowledge as contained in the Mathematics Standard.” 

Methodology Overview 
There are several well-established methods available for establishing performance standards. The item mapping 
procedure (Lewis, Green, Mitzel, Baum, & Patz, 1998)9

 

 was used in previous standard settings in Arizona.  It has several 
favorable characteristics, namely: 1) it is a straightforward method based on the difficulty order of the test items; 2) it 
connects the judgment task of setting cut scores with the measurement model; and, 3) it connects test content with the 
performance level descriptors. 

The item mapping procedure orders items for each test into a booklet according to the difficulty of the items, which is 
determined by item response theory (IRT) scaling techniques.  Easy items are placed in the beginning of the booklet, and 
subsequent items become increasingly more difficult to the end of the booklet.  Panelists examine each item and 
discuss: 1) the knowledge, skills, and abilities that must be applied to correctly respond to a given item; and, 2) the 
characteristics that make each item progressively more difficult than the previous item in the booklet.    
 
The actual standard setting then proceeded in four rounds for high school and in three rounds for grades 3-8.  Each 
round was designed to foster increased consensus among panelists, although reaching consensus was not necessary.  
The methodology is discussed in detail later in this report.   

Data 
Data from the spring 2010 administration of the AIMS mathematics tests were used for all computations and analyses.  
The Rasch model was used to scale and equate the tests.  A vertical scaling study was conducted to create a new vertical 
scale across grades 3 through 8. Details of the vertical scaling process can be found in the 2010 AIMS Technical Report 
available from the ADE. 
 
Response Probabilities 
Once the tests were calibrated within each grade the Rasch item difficulty for each item was used to calculate the value 
of theta corresponding to a response probability of 0.67 using the following formula: 
 

b
k

k
RP +








−
=

1
lnθ  

 
where k is the desired response probability and b is the Rasch item difficulty estimate.  
 
The ordered item books were ordered by this value. The theta values at RP=0.67 were included in the item map as item 
locations. After performance level cut scores were determined on the theta scale for each grade level the new vertical 
scaling constants were applied to them to examine the relative positions of the performance cut points across the grade 
levels. 

                                                 
9 Lewis, D.M., Green, D.R., Mitzel, H.C., Baum, K., & Patz, R.J. (1998). The bookmark standard setting procedure: Methodology and 
recent implementations. Paper presented at the Annual Meeting of the National Council on Measurement in Education. 



 
Page 11 - Copyright © 2010 by Arizona Department of Education. 

 
Impact Data 
Raw score to theta tables were created for each grade level as part of the calibration and scaling of the new tests. The 
raw score frequency distributions were used to identify the percent of students in each performance level during the 
standard setting. The theta values representing each of the performance cuts were compared to the thetas 
corresponding to raw scores in order to separate the distribution into performance levels. 

Security 
Maintaining the security and confidentiality of test items and student responses is of utmost importance.  Pearson has 
experience providing for and working in secure environments and has established procedures for maintaining the 
confidentiality of student responses and the security of test forms and materials. These procedures were implemented 
at each standard setting meeting session. 
As the panelists arrived, Pearson staff registered them and asked them to sign a statement of confidentiality. Upon 
registration, each panelist received a unique identification number. All materials received throughout the standard 
setting meeting possessed identification numbers, so strict inventory control could be implemented. Panelists were 
reminded of the confidential nature of the items, responses, and cut scores, and had to sign-in all material before 
leaving each day.  

Staff 
The following Pearson psychometric and content staff supported the AIMS mathematics standard settings:   
 
Dr. Steven Fitzpatrick received his Ph.D. in Educational Psychology with a specialization in Quantitative Methods from 
the University of Texas at Austin and has been employed at Pearson since 2002.  He is a Principal Research Scientist and 
serves as the lead Research Scientist on the AIMS program.  He has nearly 30 years of experience in the psychometric 
field and is nationally renowned for his extensive experience and technical skill.  Dr. Fitzpatrick oversaw the standard 
setting and data analysis in support of the standard setting activities during the standard setting meeting.  He also 
presented the standard setting results to the Arizona State Board of Education.   
 
Dr. Tracy Gardner received her Ph.D. in Research Methodology from the University of Pittsburgh and has been employed 
at Pearson since 2000.  She is a manager in Psychometric and Research Services and serves as a Senior Research Scientist 
on the AIMS program.  She has facilitated more than thirty standard setting meetings across fourteen states in her ten 
years at Pearson.  Dr. Gardner served as the lead organizer of the AIMS standard setting meetings, and she facilitated 
the high school mathematics committee and the grades 6-8 mathematics committee.  
 
Dr. Marc Johnson received his Ph.D. in Educational Psychology with a specialization in Quantitative Methods from the 
University of Texas at Austin and has been employed at Pearson as a Research Scientist since 2006.  He has served as a 
facilitator for other standard setting meetings during his time at Pearson. Dr. Johnson served as the facilitator of the 
grades 3-5 mathematics committee.   
 
Mr. Albert Hernandez received his B.S. in Mathematics and an M.S. in Curriculum and Instruction in Mathematics from 
Texas A&M University and has been employed at Pearson since 2002.  Mr. Hernandez is a Senior Content Specialist in 
Mathematics and manages the content development activities and processes on AIMS.  He provided mathematics 
content support for all three mathematics committees. 
 
Additional psychometric and content staff were provided by the ADE. 
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DETAILED STANDARD SETTING PROCEDURES 

Opening Session 
The standard setting meeting opened with a general session10

Introductions 

 that welcomed the panelists, introduced members of the 
ADE and Pearson, explained roles of ADE, Pearson, and participants, and provided a general overview of the standard 
setting purpose and procedures.  The ADE also provided a general overview of AIMS mathematics tests.  Logistics, 
security, and reimbursement forms were discussed as well.  

After a break, panelists convened in their break-out room to begin the standard setting process.  The participants were 
asked to introduce themselves and provide some information about their professional experience.  Participants 
responded with the following information: 
 Name 
 Where are you from? 
 How long have you been in your current position/field? 
 What educational roles have you fulfilled? 
 Have you participated in a standard setting before? 
 Tell us something interesting about yourself. 

 
Next the facilitator provided a review of the agenda in order for participants to develop a perspective of what was to be 
accomplished and the pace at which the meetings should proceed. It was noted that the facilitator might deviate from 
the time allotments on the agenda if ADE or Pearson felt that a topic required additional discussion.    
 

Performance Level Descriptors 
Next, panelists were familiarized with the performance levels.  To familiarize panelists with the performance level 
descriptors (PLDs) and to help foster a shared understanding of them, Pearson facilitators distributed the preliminary 
PLDs that were developed by an Arizona educator committee in 2009.  Discussion took place within the table group first 
and then continued as a full committee discussion.  The goal of the table discussion was to help all panelists develop and 
share a strong, common understanding of the proficiency levels, with specific emphasis on the way those proficiency 
level descriptions relate to the relevant content and grade level of the appropriate AIMS test. 
 
Panelists were asked to identify the main topics and skill sets assessed and then to identify the three to four key 
characteristics that distinguished performance at a given level from that of adjacent performance levels for each topic or 
skill set.  Panelists conducted these tasks first in small group discussions at their table and then in a single large group for 
each committee. 
 
After panelists had a good understanding of the distinguishing characteristics between the levels of performance level 
descriptors, they worked on identifying three characteristics that most distinguished students that were at the 
borderline of each performance level.  They started with the borderline between Meets the Standard vs. Approaches the 
Standard.   Within each table group, panelists were asked to identify three characteristics that most distinguished 
students that are at the borderline of Meets the Standard from the top of Approaches the Standard.  Each table group 
recorded their responses on a flip chart.  They repeated the same activity to distinguish three characteristics that 
differentiated between Meets the Standard vs. Exceeds the Standard and for Falls Far Below the Standard vs. 
Approaches the Standard.  Once the table groups completed this task, they reconvened as a committee.  Each table 
presented their distinguishing characteristics and the facilitator led a discussion of the commonalities and differences 
across the table groups.  The facilitator captured the discussion on the group flip chart and then typed it up over the 

                                                 
10 Please see Appendix F for a copy of the opening session training.  
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lunch break so that panelists could refer to the list throughout the standard setting meeting.  Upon completing this task, 
the panelists were excused for lunch.   
 

Experiencing the Test 
After returning from lunch, the panelists took the test.  An efficient way to help panelists become familiar with test 
content is to have them actually take the test under simulated testing conditions.  Panelists were administered the test 
in a simulated testing environment and asked to consider carefully the skills and knowledge needed to successfully 
answer each item.  In addition, they were asked to simultaneously put themselves in the position of a typical student in 
the course the test was developed to assess, and to try to “get inside the student’s head” as they worked to solve each 
test item.  Panelists had approximately one hour to take the test.  After everyone completed the tests, the panelists self 
scored their responses using official keys and then had a group discussion.  The facilitator asked the following questions 
during the group discussion:   

1. What are your general impressions about the test? 
2. Did the test generally cover the depth and breadth of the content standards? 
3. Does the test generally have a range of item difficulties (e.g., easier items, moderate items, difficult items)? 

 
Although some discussion about individual test items took place, the facilitator focused participants away from 
prolonged discussion on individual questions and brought the discussion back to the test in general.  The facilitator 
encouraged participants to record any comments about test items on the index cards provided and advised the panelists 
that the comments would be passed along to ADE.    
 
After the general group discussion about the test, the facilitator revisited the borderline student descriptors since some 
participants made reference to the descriptors during the general discussion of the test.  The facilitator displayed the 
borderline student descriptors up on the screen with a projector, and the participants reviewed and discussed the 
descriptors that they constructed prior to lunch.  In some cases, they added a few additional knowledge, skills, or 
abilities to the list.   
 

Standard Setting Methodology Training 
In the next activity, the lead Pearson facilitator led a training session on the item mapping procedure11

 

.  Under the item 
mapping procedure, panelists are presented with test items in actual order of empirical item difficulty.  These items 
were presented in an ordered item booklet (OIB).  The facilitator showed an actual OIB and explained that items appear 
as one item per page and that items are placed in order of difficulty in the OIB.  The easiest item is first and the most 
difficult item is last.  Therefore, the likelihood of getting an item correct decreases as one moves through the OIB.  

Figure 3 was presented  for illustrative purposes and the facilitator explained that this example assumed a 15-item 
mathematics practice test was used and one cut score was being selected.  The facilitator emphasized that page 
numbers does not correspond to raw scores.   
 
 

                                                 
11 Please see Appendix G for a copy of the training handouts. 
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Figure 3: Locating Borderline Performance in the Ordered Item Booklet 
 
Next, the facilitator provided a definition of mastery as defined by a standard dictionary and as defined for the AIMS 
standard setting.  For AIMS standard setting, a group of students demonstrate mastery of the skills represented by an 
item if at least 2/3 of the borderline students answer the item correctly.  An illustrative example was discussed next as 
shown in Figure 4 below.  In this example, the low performing group mastered items 1-7; the middle performing group 
mastered items 1-11; the high performing group mastered items 1-14.   
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Figure 4: Sample Performance Characteristics of Various Groups 
 
The facilitator then provided information on how to move through the OIB.  Panelists were asked to consider the 
following questions: 

1. What does this item measure? 
2. What makes this item more difficult than the items that precede it? 

 
They were asked to read each page and consider the knowledge, skills, and abilities required to successfully answer the 
item.  The page cut for Meets the Standard is placed to distinguish the content that borderline students at Meets the 
Standard should answer correctly from the content that they may not answer correctly.   Panelists were asked to 
consider the following question, “Should most (67%) borderline students at Meets the Standard be able to answer this 
item correctly?”  If the answer is yes, then they should read on because they have likely not yet hit the beginning of 
Meets the Standard.   If the answer is no, then they may have entered into the content that borderline students at 
Meets the Standard may not answer correctly.  Panelists were instructed to place their bookmark on the page after the 
last item that they expected the borderline students should be able to master.   
 
In order to illustrate this process more concretely, the facilitator used a visual aid.  See Figure 5 and Figure 6.  Figure 5 
shows how one would move through the OIB in theory.  This figure attempted to illustrate that there is an absolute 
stopping point that separates the content that students at the borderline of Meets the Standard should master from the 
content that they will not likely master.  The second figure (Figure 6) shows how one would move through the OIB in 
practice.  In this more real world example, the figure illustrates that there are some items that students at the 
borderline of Meets the Standard should not need to master earlier in the OIB than where the cut page is.  In addition, it 
shows that there are some items after the cut page that students who are at the borderline of Meets the Standard 
should be able to master.  Panelists were instructed that this is a likely pattern and that they should not stop to place 
the bookmark because of one item.  Please note that these figures used animation in the training and that not all 
information was on the slide at once.  
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Establishing the Page Cut for 
“Meets the Standard” (Theoretically)

Meets the Standard Cut

The “Meets the Standard” page cut is placed to separate the items that 
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from those that they may not answer correctly.
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Standard” do not demonstrate 

mastery of these items.

Working Through the Ordered Item Booklet (OIB)

Easy Items Harder Items 

 
Figure 5: Establishing the Page Cut for Meets the Standard (Theoretically) 
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Establishing the Page Cut for 
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Meets the Standard Cut
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Figure 6: Establishing the Page Cut for Meets the Standard (In-Practice) 
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After going through the animated slides, the facilitator summarized the page cuts for the Meets the Standard, Exceeds 
the Standard, and Approaches the Standard:   
 
 The page cut for Meets the Standard is placed to distinguish the content that borderline students at Meets the 

Standard should answer correctly from the content that they may not answer correctly. 
 The page cut for Exceeds the Standard is placed to distinguish the content that borderline students at Exceeds 

the Standard should answer correctly from the content that they may not answer correctly. 
 The page cut for Approaches the Standard is placed to distinguish the content that borderline students at 

Approaches the Standard should answer correctly from the content that they may not answer correctly. 
 
To further explain the page cuts, animated graphics were presented next to show the cut for Exceeds the Standard and 
Approaches the Standard.  The facilitator provided some advice in placing page selections.  First, she informed the 
panelists that items do not differ a great deal in difficulty from one item to the next in the ordered item booklet.  But 
because this empirical ordering may not exactly match the conceptual difficulty perceived by committee members as 
they proceed through the OIB, items may seem misplaced sometimes.  However, in general, as the item difficulty 
increases, the likelihood of answering the item correctly decreases.  She suggested finding the “ballpark” first, and then 
considering each item in that range to determine where to place the bookmark to indicate the selected page cut.  She 
reminded the panelists to place their bookmark on the page after the last item that they expected the borderline 
student for that proficiency level should be able to master.  She indicated to find the cut for Meets the Standard first, 
followed by the cut for Exceeds the Standard followed by the cut for Approaches the Standard.  The facilitator informed 
the panelists that there is no “right” answer, but reminded them to keep the following information in mind.  First, keep 
in mind what students “should” do, rather than what students “would” do.  Second, she reminded them to keep in mind 
the 67% of the borderline students when deciding on a cut page.  Third, panelists should keep in mind all students taking 
the AIMS mathematics assessment and not just students in their classroom or school.  
 
The facilitator informed the panelists that they would have three rounds of ratings and, that rounds 2 and 3 would come 
after feedback is provided to help inform judgments.  The facilitator showed the panelists how to use the item map and 
page number recording sheet to capture their page cuts.  
 

Practice Round 
After the facilitator gave an explanation of the methodology, the panelists worked through a practice example with ten 
released items that allowed them to become familiar with the general process and materials to be employed.  Each 
panelist provided a recommended page cut for the Meets the Standard cut and then had a discussion within their table 
group.   
 

Round 1 Ratings 
The table leader at each table asked for confirmation that panelists understood the task and asked if anyone had any 
questions.  The panelists also filled out a readiness form, which indicated their willingness to proceed with the next task.  
Once a panelist completed Round 1, the facilitator or tabled leader collected the Page Number Recording Sheet, spot 
checked the Page Number Recording Sheet against the ordered item booklet, signed in the Page Number Recording 
Sheet, and placed in a designated folder for data entry.  The facilitator or table leader also collected and signed in the 
remaining secure materials including the Ordered Item Booklets, Item Map, Test Booklet, Directions for Administration 
(DFA), Answer Key, and any notes.  After all panelists were dismissed, the table leaders met with Pearson and ADE staff 
to discuss the activities of the day.   
 

Round 2 Ratings 
On the morning of the second day, the facilitator provided a process overview of the day and answered any questions of 
the panelists.  Next, the facilitator discussed the types of feedback that would be provided.  First, she explained that 
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panelists would receive the panelist agreement data, which indicate how panelists page cuts compare, one to another.  
These data showed the median, low, and high pages for entire standard setting panel and for the individual table groups 
as well as a graph indicating page numbers for each panelist at each performance level.  Second, she noted that the 
panelists would receive student performance data, which provide the percentage of students that obtained the correct 
answer for each question.  Third, the facilitator assured the panelists that after the completion of round 2 they would be 
receiving impact data, which indicate the percentage of students that would be classified in each performance level if 
the page cuts were implemented.   
 
Each table received a document listing the OIB page number cuts for that table. This document included the OIB page 
number cuts for each participant based on the Round 1 ratings in addition to the median OIB page number cut at each 
level for that table.  Panelists were told the following: “The feedback we just handed out provides the OIB page number 
cuts for each level by each participant in your table. The maximum, minimum, and standard deviations of the OIB page 
number cuts are also provided.  The median is the middle value of the OIB page number cuts from all participants at 
your table.  The maximum is the highest value of the OIB page number cuts from all participants at your table.  The 
minimum is the lowest value of the OIB page number cuts from all participants at your table.” 
 
The panelists were informed that they were not expected to come to consensus on their OIB page number cut 
judgments, but that they were expected to discuss differences to get a feel for the reasons these differences in page cut 
locations exist.  For example, are there underlying differences in what the participants believe these borderline students 
can/cannot do?  Is there any evidence that participants implemented different procedures to assign ratings?   
 
The facilitator instructed the participants to discuss their “Meets” ratings first, then move to “Exceeds,” and then finally 
discuss the “Approaches” ratings.  The table leader generally facilitated discussion within the table, but the facilitator 
floated among the tables to observe discussion and answer questions.  
 
After approximately 45 minutes of discussion with the table group, the table leader handed out the p-values that 
corresponded to the items in the OIB.  The facilitator explained that the p-values represented the percentage of 
students that answered the item correctly.  The p-values are based on all the students12

 

, not just the borderline students 
at “Approaches,” “Meets,” and “Exceeds.”  The facilitator explained that the participants should use the p-values to 
check their estimates of how difficult an item is.  

Following Round 1, panelists received feedback on their bookmark placement relative to the bookmark placement of 
other panelists within their small group.  After Round 1, still in small table groups, panelists compared bookmarks and 
discussed the differences between them. Panelists were encouraged to describe the reasons they set bookmarks where 
they did. The discussion addressed all items in the range between the highest and lowest bookmark for a given 
achievement level.  Discussion took place within the table only for this round.  Following the discussion, panelists made 
their Round 2 ratings.   

Round 3 Ratings 
After Round 2, panelists engaged in similar discussion that that took place after Round 1.  Feedback similar to the report 
provided after Round 1 was handed out to the table leaders.  An OIB page number cut summary document was provided 
to each table.  This document provided the median, minimum, and maximum OIB page number cut at each level for that 
table.  In addition, participants were provided the median, maximum, and minimum OIB page number cuts for the 
committee.  Discussion took place within the table group first, followed by discussion within the entire committee.   
 
Following that discussion, panelists from the entire committee were presented with student impact data illustrating the 
percent of examinees that would be classified into each achievement category based on operational test results. The 
facilitator led a discussion about the impact data results and tried to ascertain if the results seemed reasonable and/or 
consistent with their expectations based on what students should know and be able to do as defined by the 

                                                 
12 For the HS group only, the p-values were based on students in Cohort 12.   
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performance level descriptors.  The impact data graphic representation provided panelists with information on what 
percentages of students were at each performance level for the populations of interest (all students, female/male, and 
ethnic groups: white, African-American, Hispanic, Native American, Asian).  Panelists were given time to discuss the 
appropriateness of the group level OIB page number cuts given the proportion of students that would fall in each level. 
Panelists were instructed that they should make these decisions based on what they know about students in the state, 
the requirements of the test, and the standards.  
 
After panelists completed their discussions and indicated that they understood the impact data and the other data 
associated with Round 2, they responded to the readiness survey.  When participants answered “yes” to all of these 
questions, they made their Round 3 ratings.   
 

Repeat Process for Second Test 
The high school panel only had one set of tests for which to recommend cut scores.  However, the grades 3-8 
committees recommended cut scores on two tests.  Therefore, the committees that worked on standard setting panels 
for grades 3-8 repeated the entire process for their second test once they completed Round 3 of their first test.  This 
included the PLD process and the standard setting process.  The grades 3-5 committee recommended cut scores first for 
grade 3 and then for grade 5, and the grades 6-8 committee recommended cut scores first for grade 6 and then for 
grade 8.   

Panelist Evaluation Survey 
The panelists responded to an evaluation survey upon completion of the standard setting activities. The high school 
group completed the survey after they completed their final round of ratings and the grades 3-5 and 6-8  groups 
completed the survey after Round 3 of the second grade level. Their responses are summarized in Appendix S. 

Review PLDs for Grades 4 and 7 
After completing their Round 3 ratings for the second test, the panelists reviewed the PLDs for grade 4 or 7 for the 
elementary and middle school committees, respectively, in order to get prepared for the vertical articulation committee 
that would take place after lunch.   Panelists were asked to identify the main topics and skill sets assessed and then to 
identify the three to four key characteristics that distinguished performance at a given level from that of adjacent 
performance levels for each topic or skill set. Panelists conducted these tasks first in small group discussions at their 
table and then in a single large group for each committee. 
 
After panelists had a good understanding of the distinguishing characteristics between the levels of performance level 
descriptors, they worked on identifying three characteristics that most distinguish students that are at the borderline of 
each performance level.  They started with the borderline between Meets the Standard vs. Approaches the Standard.  
Within each table group, panelists were asked to identify three characteristics that most distinguished students that are 
at the borderline of Meets the Standard from the top of Approaches the Standard.  Each table group recorded their 
responses on a flip chart.   They repeated the same activity to distinguish three characteristics that differentiated 
between Meets the Standard vs. Exceeds the Standard and for Falls Far Below the Standard vs. Approaches the Standard.  
Once the table groups completed this task, they reconvened as a committee.  Each table presented their distinguishing 
characteristics and the facilitator led a discussion of the commonalities and differences across the table groups.  The 
facilitator captured the discussion on the group flip chart and then typed it up over the lunch break.  Upon completing 
this task, the panelists were excused for lunch. 

Vertical Articulation Process 
On June 3, 2010, all of the panelists from both grade-level committees and the three table leaders from the HS 
committee met as a large group as a vertical articulation committee in order to provide recommendations on the final 
cuts for grades 3-8 and HS.  The cut scores for grades 4 and 7 were interpolated using the vertical scale and a polynomial 
regression equation to establish the initial set of cut scores to present to the panelists.  Pearson facilitators guided the 
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panelists in discussing and comparing final recommended cut scores resulting from the panel meetings and in evaluating 
the extent to which the recommended cut scores demonstrate a smooth, consistent articulation across the grade levels.  
 
The vertical articulation started with a brief introduction by the Pearson lead facilitator who presented the committee a 
series of data.  First, the committee received a chart that contained the final page numbers cut scores for grades 3, 5, 6, 
and 8, as well as the interpolated page number cuts for grades 4 and 7.  Then a table was distributed that translated the 
page number cuts into raw scores for grades 3-8 and HS.  Because the maximum raw score differed by test, the percent 
correct that corresponded to the raw score cuts was also presented.  This information was presented in both a table and 
graph.  Next, the lead facilitator presented a graph that showed a plot of the cuts across the vertical scale.  The final set 
of data was a graphic that showed the impact data across all data for grades 3-8 and HS.  The lead facilitator led the 
committee in a discussion about the initial results and then provided the committee members time to discuss the results 
with their original standard setting committee members (i.e., grade 3-5 and 6-8).  Panelists made minor modifications to 
some page cut recommendations to bring outliers more into congruence with the recommendations of other grade 
panels.   

PLD Refinement Process 
On June 4, the committees met to refine the PLDs.  The lead facilitator provided instruction for refining PLDs and 
provided a handout.  (See Appendix A.2.)  The panelists were told that the PLDs were created in February 2009 by 
Arizona educators, some of whom were serving on the standard setting committee.  ADE staff explained that the PLD 
document begins with a concise description of all four performance levels, each of which is further articulated in the 
bullets on the bottom of the document.  The committee members learned that the PLDs were designed as concise 
statements so that they could fit on student reports, viz., that there was a maximum character limit that could not be 
exceeded.  The bullets at the bottom of the document are designated as highlighted Performance Objectives (POs) from 
the Mathematics Standard, and several POs may have been combined into single bullets.  Hence, the bullets were not 
necessarily verbatim transcriptions of the POs.  In summary, the committee members came to understand that the 
entire academic standard that was eligible for assessing had not been replicated in the PLDs. The PLDs actually provided 
a representative sample of the content standards by reflecting a portion of the POs. 
 
Nevertheless, the PLDs had to be refined for all grades.  The middle school group started with grade 8 and moved down 
to grades 7 and 6, respectively.  The elementary group started with grade 5 and moved down to grades 4 and 3, 
respectively.  The high school group only worked with the high school PLDs.   
 
Within each table group, the panelists began by discussing the bullets at the bottom of the PLDs for their first grade.  
They were asked to determine if any bullets should move from one performance level to another.  ADE staff explained 
that if a bullet (PO) is moved and the objective is noted in the narrative at the top of the PLD document, the objective 
must also be moved to the new performance level in the narrative.  Because some bullets are a combination of POs, it 
may be necessary to break apart the bullet to associate the separate parts with different performance levels.   
 
With respect to procedure, the panelists were told that, if needed, they should make the appropriate adjustments to the 
narrative.  ADE staff advised the panelists that bullets should begin with an action verb if the panelists determine that 
new bullets are needed; however, removal of bullets was not recommended.   
 
With respect to substance, the panelists were told that all assessments must conform to the test blueprint. With respect 
to the standards, even though not every bullet or PO has been covered in the current assessment, the cumulative 
coverage of current and future assessments will include all the performance objectives.  
 
Once the discussions began in earnest, the table leaders captured the key points discussed at their table for each grade.  
Upon completion of the PLD bullet discussion, all panelists with the exception of the table leaders were dismissed.  Prior 
to dismissal, the table leaders and facilitators collected and signed in all materials, and the facilitator and ADE staff 
thanked participants for their participation. 
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After dismissal of the participants, the table leaders for grades 3-8 met all together to share their tables’ 
recommendations on the changes to the bullet statements.  The lead facilitator conducted the discussion of the 
recommended changes and used track changes on an overhead projector to capture the changes in the existing PLD 
documents.  Discussion started with grade 8 and moved backwards down to grade 3.  Particular attention was paid to 
the grades 5 versus 6 distinction since different committees served on those two adjacent grades.  It should be noted 
that the HS descriptors were reviewed as well during this meeting, but HS table leaders were not present since the HS 
mathematics committee took place three weeks prior.  Care was taken to ensure consistency between grade 8 versus 
the HS PLDs.  Once the adjustments were made to the bullets, the table leaders were instructed to adjust the narrative 
accordingly, but they were reminded that they could not exceed the maximum amount of characters assigned to the 
space.  Once table leaders concluded this activity by coming to consensus, Pearson and ADE updated the PLDs as needed 
and provided final copies of all PLDs to the ADE for presentation to the State Board of Education (SBE).  
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STANDARD SETTING RESULTS 
Table 3 shows a summary of the median page number cuts by round for each grade. Each cut recommended by the 
standard setting panels is shown. The interpolated cuts for grades 4 and 7 are based on the round three results for 
grades 3, 5, 6, and 8.  In some instances the cuts by round are similar (i.e., the range of recommended cuts is small from 
Round 1 to Round 3). However, there are a few cases where the range of cuts from Round 1 to Round 3 is not small. For 
example, the final recommended page cut (Round 4) for high school Approaches the Standard is at 21 whereas the initial 
cut (Round 1) was at 34. Similarly, the Meets the Standard cut for high school was initially at page 48, but the final 
recommended cut was at 36. The page cuts for Exceeds the Standard were generally consistent within grade-level, with 
the exception of Grade 5. 
 
Table 3: Page Number Summary by Round 
Grade Round Approaches Meets  Exceeds Total Items 
Grade 3 Round 1 10 37 57 66 
 Round 2 10 31 53 66 
 Round 3 10 32 59 66 
      
Grade 4 Interpolated 6 36 63 68 
      
Grade 5 Round 1 13 39 57 67 
 Round 2 11 34 54 67 
 Round 3 8 31 63 67 
      
Grade 6 Round 1 17 39 57 68 
 Round 2 16 37 57 68 
 Round 3 14 33 59 68 
      
Grade 7 Interpolated 22 35 63 68 
      
Grade 8 Round 1 14 31 56 68 
 Round 2 13 31 57 68 
 Round 3 10 29 57 68 
      
High School Round 1 34 48 77 85 
 Round 2 36 44 78 85 
 Round 3 34 41 78 85 
 Round 4 21 36 78 85 
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Table 4 shows the raw score cuts by round for each grade as determined with the use of the page cuts shown in Table 3. 
As expected this table shows similar patterns of round-by-round differences that were seen in Table 3.  
  
Table 4: Raw Score Summary by Round 
Grade Round Approaches Meets  Exceeds Total Items 
Grade 3 Round 1 29 45 55  
 Round 2 29 42 52  
 Round 3 29 43 57 66 
      
Grade 4 Interpolated 31 44 58 68 
      
Grade 5 Round 1 35 45 53  
 Round 2 34 44 52  
 Round 3 30 43 58 67 
      
Grade 6 Round 1 39 47 56  
 Round 2 39 47 56  
 Round 3 37 44 56 68 
      
Grade 7 Interpolated 38 44 57 68 
      
Grade 8 Round 1 36 42 55  
 Round 2 35 42 55  
 Round 3 35 41 55 68 
      
High School Round 1 51 58 70  
 Round 2 52 57 70  
 Round 3 51 56 70  
 Round 4 45 52 70 85 
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Table 5: Final Raw Score Cuts after Vertical Articulation 
    

Approaches 
  

Meets 
  

Exceeds 
  

Total 
Items 

Grade RS % of Pts.   RS % of Pts.   RS % of Pts.     

Grade 3 29 44%   43 65%   57 86%   66 

Grade 4 32 47%   44 65%   57 84%   68 

Grade 5 32 48%   43 64%   57 85%   67 

Grade 6 32 47%   43 63%   56 82%   68 

Grade 7 34 50%   44 65%   57 84%   68 

Grade 8 35 51%   41 60%   55 81%   68 

High School 45 53%   52 61%   70 82%   85 

 
 
 
Table 6: Final Scale Score Ranges by Grade 
Grade Falls Far Below   Approaches   Meets   Exceeds 

Grade 3 100-302   303-346   347-405   406-540 

Grade 4 120-330   331-365   366-415   416-560 

Grade 5 140-347   348-380   381-435   436-580 

Grade 6 160-365   366-397   398-445   446-600 

Grade 7 180-381   382-410   411-459   460-620 

Grade 8 200-408   409-425   426-474   475-640 

High School 300-470   471-486   487-536   537-700 

 
 



 
Page 25 - Copyright © 2010 by Arizona Department of Education. 

Figure 7 presents the plot of the average scale score on the tests in spring 2010 along with the scale score cut points for 
Approaches the Standard, Meets the Standard, and Exceeds the Standard for grades 3 through 8.  As indicated in the 
figure, the scale score cut for Meets the Standard is slightly below the average scale score across all grades.   In addition, 
the growth curve across the grades for each proficiency level consistently increases. 
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Figure 7: Final Scale Score Cut Points by Grade after Vertical Articulation 
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Figure 8 presents the impact data for grades 3-8 and high school after the vertical articulation process.  The percentage 
of students in Exceeds the Standard is approximately 20-24% for all grades.  The percentage of students in Falls Far 
Below the Standard monotonically increases between grades 3 through high school.   Grade 3 has 11% of students in this 
category, whereas high school has 30% of students at Falls Far Below the Standard.  The percentage of students in 
Approaches the Standard is approximately 20%-25% for grades 7 and below, but is smaller at 12%-14% for grade 8 and 
high school.  However, this is consistent with the raw score cuts that are presented in Table 1.  For grade 8 and high 
school, the panelists’ cut scores for Approaches the Standard and Meets the Standard were fairly close.  The discussions 
that took place during the performance level descriptor discussions also confirmed that the panelists in grade 8 and HS 
believed the Approaches the Standard category was narrower than the other performance levels.  The percentage of 
students at Meets the Standard is approximately 38%-43% for students in elementary school.  For middle and high 
school, the percentage of students at Meets the Standard is approximately 33%-37%. 
 

 
 
Figure 8: Final Percent of Students at Each Performance Level by Grade  
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Appendix A.1: Preliminary Performance Level Descriptors 
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Appendix A.3: Final Performance Level Descriptors after Refinement Process 
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ARIZONA’S INSTRUMENT TO MEASURE STANDARDS 

MATHEMATICS STANDARD SETTING:  
TABLE LEADER INFORMATION SHEET 

 
BLACK CANYON CONFERENCE CENTER 

PHOENIX, ARIZONA 
 

Role Description 
• Facilitate discussion 
• Keep process on track 
• Vote as one of the table members 
• Monitor group discussion 
• Watch the clock and monitor time 
• Might need to cut off discussion or diplomatically resolve differences between members 

 
Specific Tasks: 

1. Before all rounds 
a. Make sure participants put ID numbers on forms 
b. Check that participants complete readiness forms 
c. If someone puts a NO on readiness form, see if you can help explain. If participant is still 

unsure, inform Pearson facilitator 
d. Ensure that table members understand activity 
e. Notify group leaders of any problems 

2. After Round 1 
a. Check that participants recorded page number correctly on Item Position Recording Sheets by 

comparing recorded page numbers to pages marked in booklets 
b. Collect all table members’ recording sheets and give to facilitator 

3. After Round 1 agreement data are shared 
a. Ensure that all members participate in discussion and encourage all points of view 
b. Check that participants understand agreement data 
c. Check that participants mark highest and lowest item positions after table data are shared  
d. Lead discussion on what those items are measuring and whether a student who meets the 

minimum requirements should be able to answer them 
4. After Rounds 2 and 3 

a. Ensure that all members participate in discussion and encourage all points of view.  
b. Check that participants understand agreement data AND impact data 
c. Check that participants mark highest and lowest item positions after table data and group 

data are shared 
d. Lead a discussion on what those items are measuring and whether a target student who 

meets the minimum requirements should be able to answer them 
5. Before breaks and at end of day 

a. Remind participants to leave all secure materials on the table 
b. Remind participants to initial checkout materials sheet 
c. Collect all materials and verify that all have been received 

6. After collection at the end of the day 
a. Turn in all materials to Pearson 
b. Participate in debriefing session with ADE (except last day) 
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Appendix C: Table Leader Training 
 

The training was the same for the HS committee and the grades 3-8 committees.  
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Appendix D:  Standard Setting Agendas 
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Appendix D.1: High School Agenda 
 

DAY 1 
TIME ACTIVITY   
7:30-8:30 Breakfast & Registration 
8:30-9:00 Opening Remarks 

 Welcome & Why you are here 
 Review Agenda 
 Security Forms 
 Reimbursement 

9:00-9:45 Overview of the Tests (ADE) 
 History 
 Purposes 
 Test Specifications  

Overview of Standard Setting (Pearson) 
 Purpose 
 Item Mapping Methodology 

9:45-10:00 BREAK  
10:00-12:00 Committee Introductions  

Performance Level Descriptors  
 Discuss knowledge, skills, and abilities (KSAs) for each performance level 
 Define the distinguishing characteristics of borderline student performance 

12:00-12:45 Lunch 
12:45-2:00 Take the Test  

 Take test 
 Score test 
 Discuss test 

2:00-2:15 BREAK  
2:15-3:00 Process of Standard Setting 

 Item Mapping        
 Ordered Item Booklet 
 Practice Booklet and Quiz 
 Item Map 
 Ratings Forms 
 Practice Round 
 Process Check 

3:00-4:15 Round 1 Standard Setting 
 Readiness Check 
 Round 1 Ratings 
 Materials Collection   

4:15-4:30 Table leaders debrief 
4:30-5:00 ADE-Pearson debrief 
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Appendix D.1: High School Agenda (Continued) 
 
DAY 2 
TIME ACTIVITY 
7:30-8:30 Breakfast 
8:30-9:30 Round 1 feedback and discussion 

 Table Discussion of table agreement data        
 Handouts 

1. Table Agreement Data 
2. P-values (Item Performance Data) 

9:30-10:00 Round 2 Standard Setting  
 Readiness Check 
 Round 2 Ratings  

10:00-10:30 BREAK (and check out of hotel) 
10:30-11:30 Round 2 feedback and discussion  

 Table discussion of table agreement data   
 Group discussion of group agreement data 
 Group discussion of impact data 
 Handouts 

1. Table Agreement Data 
2. Group Agreement Data 
3. Impact Data 

11:30-12:00 Round 3 Standard Setting  
 Readiness Check 
 Round 3 Ratings 

12:00-12:45 LUNCH 
12:45-1:15 Present final results 

 Group discussion of agreement data    
 Group discussion of impact data 

1:15-2:45 PLD Revisions by Large Group 
2:45-3:00 Break 
3:00-3:30 Debrief with ADE 
3:30-3:45 Standard Setting Closure 

 Complete Survey on the Standard Setting Process 
 Materials Collection 

3:45-4:00 Table leaders debrief 
4:00-4:30 ADE-Pearson debrief 
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Appendix D.2: Grades 3-8 Agenda  
 

DAY 1 
TIME ACTIVITY   
7:30-8:30 Breakfast & Registration 
8:30-9:00 Opening Remarks 

 Welcome & Why you are here 
 Review Agenda 
 Security Forms 
 Reimbursement 

9:00-9:30 Overview of the Tests (ADE) 
 History 
 Purposes 

Overview of Standard Setting (Pearson) 
 Purpose 
 Item Mapping Methodology 

9:30-9:45 BREAK (Move to Breakout Room) 
9:45-12:00 Committee Introductions  

Performance Level Descriptors  
 Discuss knowledge, skills, and abilities (KSAs) for each performance level 
 Define the distinguishing KSAs of borderline student performance 

12:00-12:45 Lunch 
12:45-1:45 Take Test 1  

 Take test 
 Score test 

1:45-2:00 Discuss Test 1 
2:00-2:15 Further define distinguishing KSAs of borderline student performance 
2:15-2:30 BREAK (Move to General Session Room) 
2:30-3:00 Standard Setting Training 

 Item Mapping Procedure        
 Ordered Item Booklet 
 Item Map 
 Ratings Forms 

3:00-3:15 BREAK (Move to Breakout Room) 
3:15-3:30 Practice Round 
3:30-4:30 Round 1 Standard Setting (Test 1) 

 Readiness Check 
 Round 1 Ratings 
 Materials Collection   

4:30-4:45 Table leaders debrief 
4:45-5:15 ADE-Pearson debrief 
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Appendix D.2: Grades 3-8 Agenda (Continued) 
 
DAY 2 
TIME ACTIVITY 
7:30-8:00 Breakfast 
8:00-9:00 Round 1 feedback and discussion (Test 1) 

 Table Discussion of table agreement data        
 Handouts 

1. Table Agreement Data 
2. P-values (Item Performance Data) 

9:00-9:30 Round 2 Standard Setting (Test 1) 
 Readiness Check 
 Round 2 Ratings  

9:30-10:00 BREAK 
10:00-11:00 Round 2 feedback and discussion  (Test 1) 

 Table discussion of table agreement data   
 Group discussion of group agreement data 
 Group discussion of impact data 
 Handouts 

1. Table Agreement Data 
2. Group Agreement Data 
3. Impact Data 

11:00-12:00 Round 3 Standard Setting (Test 1) 
 Readiness Check 
 Round 3 Ratings 

12:00-12:45 LUNCH 
12:45-2:15 Performance Level Descriptors (Test 2) 

 Discuss knowledge, skills, and abilities (KSAs) for each performance level 
 Define the distinguishing KSAs of borderline student performance 

2:15-2:30 BREAK 
2:30-3:45 Take Test 2  

 Take test 
 Score test 
 Discuss test 

3:45-4:30 Round 1 Standard Setting (Test 2) 
 Readiness Check 
 Round 1 Ratings 
 Materials Collection  

4:30-4:45 Table leaders debrief 
4:45-5:00 ADE-Pearson debrief 
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Appendix D.2: Grades 3-8 Agenda (Continued) 
 
DAY 3 
TIME ACTIVITY 
7:30-8:00 Breakfast 
8:00-9:00 Round 1 feedback and discussion (Test 2)  

 Table Discussion of table agreement data        
 Handouts 

o Table Agreement Data 
o P-values (Item Performance Data) 

9:00-9:30 Round 2 Standard Setting (Test 2) 
 Readiness Check 
 Round 2 Ratings 

9:30-9:45 BREAK 
9:45-10:30 Round 2 feedback and discussion (Test 2) 

 Table discussion of table agreement data   
 Group discussion of group agreement data 
 Group discussion of impact data 
 Handouts 

o Table Agreement Data 
o Group Agreement Data 
o Impact Data 

10:30-11:00 Round 3 Standard Setting (Test 2) 
 Readiness Check 
 Round 3 Ratings 

11:00-11:15 BREAK 
11:15-11:45 Present final results 

 Group discussion of agreement data    
 Group discussion of impact data 

11:45-12:00 Complete Survey (Standard Setting Process) 
12:00-12:45 LUNCH 
12:45-2:45 Vertical Articulation 

 Present the results of each panel   
 Group discussion of results for grades 3, 5, 6, and 8  
 Review performance level descriptors and tests for grades 4 and 7 
 Panelists make suggestions for revisions of cuts for grades 3, 5, 6, and 8 and make 

recommended cuts for grades 4 and 7 
2:45-3:00 BREAK 
3:00-3:45 Present impact data and discuss revisions made to cuts (all grades) 
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Appendix D.2: Grades 3-8 Agenda (Continued) 
 
 
  

DAY 3 (Continued) 
TIME ACTIVITY 
3:45-4:00 Make final revision to cuts (all grades) 
4:00-4:15 Vertical Articulation Closure 

 Materials Collection 
4:15-4:30 Present final results  
4:30-4:45 Table leaders debrief 
4:45-5:15 ADE-Pearson debrief 
 

DAY 4 
7:30-8:00 Breakfast 
8:00-8:45 PLD Refinement Discussion (within Table Groups) 

 First Test (Grade 3 or Grade 6) 
8:45-9:30 PLD Refinement Discussion (within Table Groups) 

 Second Test (Grade 4 or Grade 7) 
9:30-9:45 Break 
9:45-10:30 PLD Refinement Discussion (within Table Groups) 

 Third Test (Grade 5 or Grade 8) 
10:30-10:40  Dismissal of participants 
10:45-12:00 PLD Modification Across Grade All Levels (Table Leaders Only) 
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Appendix E:  Standard Setting Scripts 

Appendix E.1: High School Mathematics 
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Appendix E.2: Grades 3-8 Mathematics 
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Appendix F: Standard Setting Opening Comments 

Appendix F.1:  Standard Setting Opening Comments (High School) 
 



 
Page 108 - Copyright © 2010 by Arizona Department of Education. 



 
Page 109 - Copyright © 2010 by Arizona Department of Education. 



 
Page 110 - Copyright © 2010 by Arizona Department of Education. 



 
Page 111 - Copyright © 2010 by Arizona Department of Education. 



 
Page 112 - Copyright © 2010 by Arizona Department of Education. 



 
Page 113 - Copyright © 2010 by Arizona Department of Education. 



 
Page 114 - Copyright © 2010 by Arizona Department of Education. 



 
Page 115 - Copyright © 2010 by Arizona Department of Education. 



 
Page 116 - Copyright © 2010 by Arizona Department of Education. 

 

Appendix F.2:  Standard Setting Opening Comments (Grades 3-8) 
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Appendix G: Standard Setting Training 

Appendix G.1:  Standard Setting Training (High School) 
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Appendix G.2:  Standard Setting Training (Grades 3-8) 
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Appendix H: Slides for Break-Out Room (Grades 3-8) 
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Appendix I: Standard Setting Steps 
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Appendix J: Standard Setting Item Maps 
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Appendix K: Standard Setting Panelist Readiness Forms 
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Appendix L: Standard Setting Page Number Recording Sheet 
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Appendix M: Standard Setting Room Layout 
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Appendix N: Table of Contents for Facilitator Binder 
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Appendix O: Standard Setting Results 

Appendix O.1:  Round by Round Standard Setting Results  
 

Mathematics: Grade 3 Overall  

  Approaches Meets Exceeds  
Round 1 Median 10 37 57  
Round 2 Median 10 31 53  
Round 3 Median 10 32 59  
     

  Approaches Meets Exceeds  
Round 1 Theta -0.29 0.90 1.87  
Round 2 Theta -0.29 0.67 1.54  
Round 3 Theta -0.29 0.74 2.13  
     

  Far Below Approaches Meets Exceeds 
Round 1 Impact 11% 30% 31% 29% 
Round 2 Impact 11% 22% 28% 39% 
Round 3 Impact 11% 25% 43% 22% 
     
     
Mathematics: Grade 5 Overall  

  Approaches Meets Exceeds  
Round 1 Median 13 39 57  
Round 2 Median 11 34 54  
Round 3 Median 8 31 63  
     

  Approaches Meets Exceeds  
Round 1 Theta 0.09 0.81 1.51  
Round 2 Theta 0.03 0.73 1.41  
Round 3 Theta -0.25 0.66 2.10  
     

  Far Below Approaches Meets Exceeds 
Round 1 Impact 24% 21% 22% 32% 
Round 2 Impact 23% 21% 22% 35% 
Round 3 Impact 16% 25% 41% 18% 
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Mathematics: Grade 6 Overall  

  Approaches Meets Exceeds  
Round 1 Median 17 39 57  
Round 2 Median 16 37 57  
Round 3 Median 14 33 59  
     

  Approaches Meets Exceeds  
Round 1 Theta 0.28 0.86 1.65  
Round 2 Theta 0.28 0.86 1.65  
Round 3 Theta 0.14 0.63 1.65  
     

  Far Below Approaches Meets Exceeds 
Round 1 Impact 32% 18% 24% 26% 
Round 2 Impact 32% 18% 24% 26% 
Round 3 Impact 28% 15% 31% 26% 
     
     
Mathematics: Grade 8 Overall  

  Approaches Meets Exceeds  
Round 1 Median 14 31 56  
Round 2 Median 13 31 57  
Round 3 Median 10 29 57  
     

  Approaches Meets Exceeds  
Round 1 Theta 0.13 0.54 1.62  
Round 2 Theta 0.06 0.54 1.62  
Round 3 Theta 0.06 0.47 1.62  
     

  Far Below Approaches Meets Exceeds 
Round 1 Impact 31% 15% 34% 20% 
Round 2 Impact 29% 17% 34% 20% 
Round 3 Impact 29% 14% 37% 20% 
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Mathematics: High School Overall  
  Approaches Meets Exceeds  
Round 1 Median 34 48 77  
Round 2 Median 36 44 78  
Round 3 Median 34 41 78  
Round 4 Median 21 36 78  
     
  Approaches Meets Exceeds  
Round 1 Theta 0.45 0.86 1.72  
Round 2 Theta 0.51 0.80 1.72  
Round 3 Theta 0.45 0.74 1.72  
Round 4 Theta 0.13 0.51 1.72  
     

  Far Below Approaches Meets Exceeds 
Round 1 Impact 40% 13% 24% 23% 
Round 2 Impact 42% 9% 26% 23% 
Round 3 Impact 40% 9% 28% 23% 
Round 4 Impact 30% 12% 35% 23% 
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Round by Round Page Number Summaries 

 
Grade 3 

    Approaches Meets Exceeds 
Round 1         

  Median 10 37 57 
  Maximum 20 51 66 
  Minimum 2 18 46 

Round 2         
  Median 10 31 53 
  Maximum 12 47 60 
  Minimum 7 20 49 

Round 3         
  Median 10 32 59 
  Maximum 12 34 60 
  Minimum 7 21 54 
     

Grade 5 
    Approaches Meets Exceeds 

Round 1         
  Median 13 39 57 
  Maximum 21 54 63 
  Minimum 7 18 51 

Round 2         
  Median 11 34 54 
  Maximum 14 37 56 
  Minimum 7 24 51 

Round 3         
  Median 8 31 63 
  Maximum 8 31 63 
  Minimum 7 23 54 
     

Grade 6 
    Approaches Meets Exceeds 

Round 1         
  Median 17 39 57 
  Maximum 30 54 65 
  Minimum 6 14 51 

Round 2         
  Median 16 37 57 
  Maximum 19 47 61 
  Minimum 10 22 53 

Round 3         
  Median 14 33 59 
  Maximum 16 43 61 
  Minimum 11 27 57 
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Grade 8 

    Approaches Meets Exceeds 
Round 1         

  Median 14 31 56 
  Maximum 21 52 61 
  Minimum 5 22 52 
          

Round 2         
  Median 13 31 57 
  Maximum 20 37 58 
  Minimum 10 24 54 
          

Round 3         
  Median 10 29 57 
  Maximum 15 35 58 
  Minimum 10 25 54 
     
     

High School 
    Approaches Meets Exceeds 

Round 1         
  Median 34 48 77 
  Maximum 53 74 81 
  Minimum 8 28 49 
          

Round 2         
  Median 36 44 78 
  Maximum 47 58 79 
  Minimum 21 37 75 
          

Round 3         
  Median 34 41 78 
  Maximum 43 49 79 
  Minimum 23 37 75 
          
Round 4         
  Median 21 36 78 
  Maximum 32 44 82 
  Minimum 20 34 75 
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Appendix O.2:  Final Round Page Number Summaries from Standard Setting 
Mathematics: Grade 3, Round 3, Overall
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Mathematics: Grade 5, Round 3, Overall
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Mathematics: Grade 6, Round 3, Overall
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Mathematics: Grade 8, Round 3, Overall
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Mathematics: High School, Round 4, Overall

0

2

4

6

8

10

12

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

Page Number

N
um

be
r 

of
 J

ud
ge

s

Approaches Meets Exceeds

Far Below Approaches Meets Exce

 
 
 
 



 
Page 210 - Copyright © 2010 by Arizona Department of Education. 

Appendix P: Proficiency Level Results after Final Round13

 
 of Standard Setting 

Appendix P.1: Overall for All Grades  
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Appendix P.2: Grade 3 Impact Data after Round 3 of Standard Setting 
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Appendix P.3: Grade 4 Impact Data after Interpolation 
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Appendix P.4: Grade 5 Impact Data after Round 3 of Standard Setting 
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Appendix P.5: Grade 6 Impact Data after Round 3 of Standard Setting 
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Appendix P.6: Grade 7 Impact Data after Interpolation 
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Appendix P.7: Grade 8 Impact Data after Round 3 of Standard Setting 
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Appendix P.8: High School Impact Data after Round 4 of Standard Setting 
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Appendix Q: Mathematics Test Blueprints 
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Appendix R: Standard Setting Participants 
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Appendix S: Standard Setting Evaluation Forms 
 



 
Page 228 - Copyright © 2010 by Arizona Department of Education. 



 
Page 229 - Copyright © 2010 by Arizona Department of Education. 



 
Page 230 - Copyright © 2010 by Arizona Department of Education. 



 
Page 231 - Copyright © 2010 by Arizona Department of Education. 



 
Page 232 - Copyright © 2010 by Arizona Department of Education. 



 
Page 233 - Copyright © 2010 by Arizona Department of Education. 



 
Page 234 - Copyright © 2010 by Arizona Department of Education. 



 
Page 235 - Copyright © 2010 by Arizona Department of Education. 

 


	Executive Summary
	General Standard Setting Procedures
	Panels
	Performance Level Descriptors
	Methodology Overview
	Data
	Security
	Staff

	Detailed Standard Setting Procedures
	Opening Session
	Introductions
	Performance Level Descriptors
	Experiencing the Test
	Standard Setting Methodology Training
	Practice Round
	Round 1 Ratings
	Round 2 Ratings
	Round 3 Ratings
	Repeat Process for Second Test
	Panelist Evaluation Survey
	Review PLDs for Grades 4 and 7
	Vertical Articulation Process
	PLD Refinement Process

	Standard Setting Results
	Appendices
	A.  Performance Level Descriptors
	A.1: Preliminary Performance Level Descriptors
	A.2: Instructions on the Refinement of Mathematics PLDs
	A.3: Final Performance Level Descriptors after Refinement Process
	B.  Table Leader Information Sheet
	C.  Table Leader Training
	D.  Standard Setting Agendas
	D.1: High School Agenda
	D.2: Grades 3-8 Agenda
	E.  Standard Setting Scripts
	E.1: High School Mathematics
	E.2: Grades 3-8 Mathematics
	F.  Standard Setting Opening Comments
	F.1: Standard Setting Opening Comments (High School)
	F.2: Standard Setting Opening Comments (Grades 3-8)
	G.  Standard Setting Training
	G.1: Standard Setting Training (High School)
	G.2: Standard Setting Training (Grades 3-8)
	H.  Slides for Break-Out Room (Grades 3-8)
	I.   Standard Setting Steps
	J.   Standard Setting Item Maps
	K.  Standard Setting Panelist Readiness Forms
	L.  Standard Setting Page Number Recording Sheet
	M.  Standard Setting Room Layout
	N.  Table of Contents for Facilitator Binder
	O.  Standard Setting Results
	O.1: Round by Round Standard Setting Results
	O.2: Final Round Page Number Summaries from Standard Setting
	P.  Proficiency Level Results after Final Round of Standard Setting
	P.1: Overall for All Grades
	P.2: Grade 3 Impact Data after Round 3 of Standard Setting
	P.3: Grade 4 Impact Data after Interpolation
	P.4: Grade 5 Impact Data after Round 3 of Standard Setting
	P.5: Grade 6 Impact Data after Round 3 of Standard Setting
	P.6: Grade 7 Impact Data after Interpolation
	P.7: Grade 8 Impact Data after Round 3 of Standard Setting
	P.8: High School Impact Data after Round 4 of Standard Setting
	Q.  Mathematics Test Blueprint
	R.  Standard Setting Participants
	S.  Standard Setting Evaluation Forms
	Appendix A: Performance Level Descriptors
	Appendix A.1: Preliminary Performance Level Descriptors
	Appendix A.2: Instructions on the Refinement of Mathematics PLDs
	Appendix A.3: Final Performance Level Descriptors after Refinement Process

	Appendix B: Table Leader Information Sheet
	Appendix C: Table Leader Training
	Appendix D:  Standard Setting Agendas
	Appendix D.1: High School Agenda
	Appendix D.2: Grades 3-8 Agenda

	Appendix E:  Standard Setting Scripts
	Appendix E.1: High School Mathematics
	Appendix E.2: Grades 3-8 Mathematics

	Appendix F: Standard Setting Opening Comments
	Appendix F.1:  Standard Setting Opening Comments (High School)
	Appendix F.2:  Standard Setting Opening Comments (Grades 3-8)

	Appendix G: Standard Setting Training
	Appendix G.1:  Standard Setting Training (High School)
	Appendix G.2:  Standard Setting Training (Grades 3-8)

	Appendix H: Slides for Break-Out Room (Grades 3-8)
	Appendix I: Standard Setting Steps
	Appendix J: Standard Setting Item Maps
	Appendix K: Standard Setting Panelist Readiness Forms
	Appendix M: Standard Setting Room Layout
	Appendix N: Table of Contents for Facilitator Binder
	Appendix O: Standard Setting Results
	Appendix O.1:  Round by Round Standard Setting Results

	Appendix P: Proficiency Level Results after Final Round12F  of Standard Setting
	Appendix P.1: Overall for All Grades
	Appendix P.2: Grade 3 Impact Data after Round 3 of Standard Setting

	Appendix Q: Mathematics Test Blueprints
	Appendix S: Standard Setting Evaluation Forms


