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November 21, 2006

Dr. Henry Johnson, Assistant Secretary for

Elementary and Secondary Education

U. S. Department of Education

400 Maryland Avenue, S.W.

Washington, D.C.  20202

Dear Dr. Johnson:

Enclosed is the State of Arkansas’ proposal to adopt a growth model to be used for determining whether schools, school districts, and the state are making adequate yearly progress under the No Child Left Behind Act of 2001 (NCLB) for the 2006-07 school year.  This proposal revises a previous proposal that we had submitted to you February 17, 2006, which had proposed to implement a growth model under NCLB for the 2005-06 school year. It incorporates changes that we had submitted September 14, 2006, in response to issues raised in the peer review process.

Implementation of a growth model is a high priority for the Arkansas Department of Education.  The model implements state law mandates and will better align federal and state accountability procedures, which will improve public understanding and support for Arkansas’ accountability system.

I believe strongly that use of this model will strengthen our accountability system.  In particular, it will enhance the system’s ability to achieve one of its central purposes:  namely, to close the achievement gap based on race, ethnicity, and poverty.  Our proposal is fully consistent with and will enhance our success in meeting the underlying purpose and core principles of NCLB.

Thank you and your staff for your consideration of this proposal, and I would be happy to provide additional information or answer any questions.

Sincerely,

T. Kenneth James, Ed.D.

Commissioner of Education
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I.  Introduction

Arkansas proposes to adopt a growth model to be used for determining whether schools, local educational agencies, and the state are making adequate yearly progress (AYP) under the No Child Left Behind Act of 2001 (NCLB) for the 2006-07 school year.  Arkansas' proposal is to adopt a growth model to add to the current status and safe harbor system that is used under Section 1111 of the Elementary and Secondary Education Act, as amended by NCLB.  The Arkansas Department of Education (ADE) is prepared to cooperate fully with USED in evaluating the growth model.

A.  Arkansas Has a Strong Educational Rationale for Using a Growth Model

A growth model of accountability fits squarely within established state law and educational policy. It reflects Arkansas legislative policy to measure annual learning gains of all students through longitudinal tracking in order to improve the public schools and inform parents of the progress of their children.  As amended in 2003, state law calls for rating schools based in part on their success in raising the achievement of individual students from year to year. Arkansas Code, secs. 6-15-402; 6-15-419(5); 6-15-419(18); 6-15-2102.  Use of a growth model in making AYP determinations under NCLB will thus enable the state to better align federal and state accountability measures and enhance public understanding and respect for our accountability systems. 

Our growth model proposal is purposely conservative in this first, pilot year of implementation.  To preserve the stability and public understanding of our accountability system and to avoid prejudicing schools and districts that are succeeding under current measures tied to AYP, we propose to continue using the status and "safe harbor" models under the NCLB statute.  But we also propose to use student growth as a third measure by which to evaluate and understand school and district performance. In effect, the growth measure will supplement each of these other models by examining increasing annual measurable objectives based on students who are making significant growth in achievement. 

In this way, schools and districts with substantial student populations performing below the proficient level will face meaningful accountability decisions based on their success in placing students on a pathway to proficiency and in closing achievement gaps.  Previously, many of these schools and districts had limited opportunity to demonstrate AYP in particular years – based on the high proportions of at-risk students in the school or district – and therefore limited incentive based on NCLB to improve their instructional program.   Our proposed growth model addresses this limitation by providing schools with the opportunity to make AYP if they succeed in showing significant achievement gains in the same students over time.  That, we submit, is a fairer, more valid, and ultimately more effective way to hold many schools accountable – particularly schools with significant proportions of at-risk students.  In addition, we have amended our proposal to measure academic growth among students who are at or above proficiency so that schools and districts are held accountable based on whether these students gain or lose ground on achievement assessments.  

Our proposed model also enables the state to target interventions on schools that are not doing an effective job in improving the achievement of their students and closing achievement gaps.  ADE plans to focus more intensive technical assistance and more rigorous interventions on these schools.  The ADE has adopted a comprehensive school reform design program for low performing schools/districts.  The program focuses on five key areas:  standards and assessments; aligned instructional systems; high-performance leadership, management and organization; professional learning communities; and parent and community engagement.  Highly skilled literacy and mathematics coaches will be assigned to the schools to provide on-going support to classroom teachers.  A leadership team will participate in strategic professional development to build leadership capacity. It is ADE's plan to give priority in targeting these interventions and Title I school improvement funds, on schools that fail to make AYP under the growth, status, and safe harbor accountability models. 

We believe that it is not a prudent use of limited state and district staff and other resources to intervene in schools that may not yet be meeting annual measurable objectives for proficiency, but in fact are making significant progress in raising the achievement of students, including students who are not at the proficient level. Such progress, we believe, is adequate to determine that the school is effectively doing its job in educating children, in particular at risk children who may face greater educational challenges. We absolutely do not propose to hold these students to lower standards than other children, but in identifying which schools are or are not making adequate progress, we believe it is most valid, fair, and efficacious to measure many schools according to how effective they are in raising the achievement of  individual  students who come to school below, and often well below, proficiency standards.   

Arkansas law also requires schools to develop academic improvement plans for individual students who are not proficient. Arkansas Code, secs. 6-15-404(g)(4)(B); 6-15-419(2); 6-15-420; 6-15-2004; 6-15-2009.  Currently, the data used in developing the student improvement plans derive from status performance based on the criterion-referenced tests.  With a growth model, additional data can be included in the plans with indicators for increases, not just status.  Thus, measuring the growth of these students towards proficiency reinforces the integrity and importance of these plans and fosters the use of assessment results in diagnosing and acting on individual student needs.  Growth measures will provide teachers new information that will assist in planning remediation and prioritizing additional work for the student.  A growth model  also fosters more targeted and effective professional development at the district, school, and classroom levels.  Specifically, ADE plans to use individual student growth results on assessments to assess which teachers most need professional development, mentoring, or other assistance and the nature of that professional development and assistance. We believe that the tracking of individual student growth is a much more reliable and effective way to determine how to target these professional development interventions than an accountability system that focuses on comparing different cohorts of students from year to year.  In conjunction with LEAs, ADE will implement professional development interventions on this basis 


B.  Arkansas Meets USED's New Equation for NCLB Flexibility

For the reasons summarized below, Arkansas essentially meets all of the elements of USED's "new equation" for providing flexibility under NCLB.  The achievement of Arkansas students is rising.  And this is true for all student groups, as demonstrated by disaggregated test results (See Tab A).  This is no accident.  ADE and the Arkansas government as a whole have put educational reform at the top of our agenda. 

Arkansas is meeting the core requirements of NCLB.  In particular, Arkansas adopted and implemented beginning in 2004-05 year new standards and new assessments for reading/language arts and mathematics in grades 3-8, and completed a standards-setting process that was used to make AYP determinations at the beginning of school year 2005-06. Standards were set for mathematics to include grades 3, 5, and 7.  Even though new standards were being set, ADE petitioned and was approved to determine AYP based on grades 4, 6, and 8 and high school assessments, as previously approved. (See letter of June 29, 2005 from Raymond Simon to Dr. James, Tab B.)  Beginning with school year 2006-07, based on assessments administered in 2005-06, AYP determinations were based on all of grades 3-8 and high school assessments. This put Arkansas ahead of most states in meeting the NCLB assessment and accountability requirements in all required grades.  We are committed to continuing assessments and accountability determinations for all public schools and districts on an annual basis.

In addition, Arkansas informs parents and guardians of children enrolled in Arkansas public schools by providing them with information to judge the quality of their schools, by preparing and publishing a School Performance Report for each public school and distributing the report to every parent or guardian of a child in kindergarten through grade 12 in the public schools of Arkansas.  The Annual School Performance Report is based on reliable statistical information, which is published in a format that can be easily understood by parents or guardians and made available to parents via the postal service and the Internet.  Arkansas schools and parents are also notified through Commissioner’s Memos, teleconferencing, individual letters to superintendents, parents, and school personnel regarding the importance of and the requirements regarding school choice and supplemental services.  ADE notifies each school that is identified in School Improvement – Year 1 of the requirements for choice. ADE requires that local schools report the number of students who opted for choice and to document that parents were informed of the student's options.  Likewise, schools identified in School Improvement – Year 2 are notified of both the choice and supplemental service requirements and instructed in ways to access service providers approved by the state. Districts must also report the number of students enrolling in supplemental service opportunities.   These obligations are addressed in ADE's manual on its website, in state training, and in the comprehensive school planning process.  ADE regularly monitors district compliance with these requirements through state monitoring instruments and has also monitored the provision of supplemental services by providers through site visits.  ADE administers a proactive process for reviewing and approving SES providers (32 are currently approved) and disseminating information about them to districts, schools, and parents. 

Further, ADE has established Rules Governing Highly Qualified Teachers (HQT) that were approved by the State Board of Education on May 9, 2005 (revised and finalized on August 8, 2005).  These rules include definitions of HQT consistent with federal law and the mechanism by which teachers establish HQT status.  ADE also published a Q&A document to help teachers and school districts understand the intricacies of HQT status.  ADE is also in the process of producing a Q&A document on the applicability of HQT requirements to special education teachers.  All Arkansas school districts have been informed of and received guidance on the requirements to establish the HQT status of all teachers teaching core academic content classes.  The ADE Data Administration Unit designed a data collection instrument that allows school districts to report these data in one of their regularly scheduled annual reports.  Data Administration has also offered and delivered training to school district personnel to assist in the accurate reporting of these data. ADE has communicated with all school districts, and as appropriate, will take leadership in collaboration with districts regarding steps needed to increase the number and/or percentage of Highly Qualified Teachers.  ADE has provided a process to all districts that will assist the local schools in meeting the requirements of Highly Qualified by the end of the 2006-2007 school year.

C.  Arkansas Has All the Essential Elements in Place to Implement a Growth Model for This School Year.

Arkansas is ready and able to implement a growth model this year and is required to do so as a matter of state law.  Arkansas has vertically aligned standards and assessments. The Arkansas Benchmark Exams for grades 3-8 were developed with items embedded across grades to allow performance at all grade levels to be expressed in terms of a scale score that increases from grade 3 to grade 8 and has common meaning across grades. (See Tab C and TAC memorandum of January 23, 2006, Tab D)  Arkansas' data system permits following student progress from grade to grade.  As noted above, we administered assessments in grades 3-8 beginning in school year 2004-05, so we will have more than two years of assessment data to compare for individual students once this year's assessments are administered.  Baselines for grades 3-8 in Reading and Mathematics were established in 2005.  Using these 2005 baselines, which show the vertically aligned scale scores needed for Proficient at each grade, it will be possible to determine the extent to which schools and districts have met growth expectations in 2006-07.   

D.  Arkansas Support for the Proposed Growth Model.

We believe there is strong support in Arkansas for our growth model proposal. The ADE has consulted with the Accountability Task Force for the purpose of reviewing the Growth Model plan and will continue and expand these consultations. The Accountability Task Force, whose membership represents the business, higher education and general education communities, was formed for the purpose of advising the ADE on state and federal laws that impact the AR accountability system.  In addition, the Committee of Practitioners participated in the review. (See attached letter of support from Arkansas Association of Educational Administrators, Tab E)

E.  Arkansas Will Transparently Report Data and Cooperate in USED Evaluation of the Pilot.

Arkansas will increase reporting to parents and the public to include additional analysis based on the growth model. Data on the results of our growth model (of course, protecting the privacy of individual students) will be included in state and local report cards and reported to USED.  We assure USED that we will cooperate fully in evaluating the growth model, including comparing AYP determinations and school and district identifications under the growth model with those under the status and safe harbor models, which will continue in effect, and continuing review of psychometric issues.

II.  Arkansas' Proposed Model

Arkansas proposes to use a growth model in addition to the current statutory status and "safe harbor" models in making AYP determinations and identifying districts and schools for improvement or escalating sanctions under NCLB.  Use of all three models is not designed to water-down school and district accountability.  Rather, without abandoning the current models – which appropriately determine high-achieving schools and measure the success of schools and districts with regard to the proportion of their students who are achieving at the proficient level – the growth model will give credit to schools and districts that are successful in improving the achievement of individual students who may or may not yet be at the proficient level but who are showing significant gains.  In this way, the model avoids false negative identifications of schools and districts, particularly those that are responsible for educating significant proportions of at-risk students who are achieving below the proficient level and that are doing an effective job in raising the bar for these students and closing achievement gaps.  It thus literally measures not only whether a school is leaving any subgroup behind, but whether the school is leaving any individual child behind. 

A school or district will be determined to make AYP if it meets the annual measurable objective under the status model, satisfies the "safe harbor" model tests, or meets the standards for individual growth described below.  In addition, the school or district must meet participation rate requirements and the additional academic indicator used to determine AYP. As indicated above – although interventions such as choice and supplemental services will not be differentiated – the growth model will also be used to target technical assistance and improvement interventions with districts and schools; to target professional development, mentoring, and other assistance for teachers; and to shape student improvement plans required by state law for students performing below the proficient level.

The proposed growth model will be based on assessment scores in the 3rd through 8th grades, with assessment scores in the third grade constituting a baseline for measuring growth in successive grades, as described below.  Third grade assessments and high school assessments will continue to be used for AYP purposes under the status and safe harbor models.

Under the proposed growth model, a school would make AYP if – for the school as a whole and for each subgroup within the school that meets minimum "n" size – the percentage of students who make the requisite growth in achievement is equal to the annual measurable objective (AMO) for proficiency that applies to the status model or meets the safe harbor standard.  For example, under the Arkansas status model, the AMO for grades K-5 mathematics is that 64.08% of the students in each school and subgroup within a school should be proficient in 2007-08. Under the proposed growth model, then, 64.08% of the students in these grades in a school and in each subgroup in the school must make the requisite assessment gains in mathematics for the school to be making AYP for 2007-08, or the percentages of such students must meet the safe harbor standard.  Required growth will be calculated for all students, including those currently below Proficient and for those at the Proficient level or above according to the procedures described in the following paragraphs.

For students below Proficient, Arkansas proposes to define the expected growth rate as requiring annual achievement gains that will make the student proficient by Grade 8. Each student will have an individual trajectory, based on how far he/she is from the proficiency level and his/her grade.  Students who are further from proficiency, in particular those students who score below basic, will need to make larger annual gains to meet the growth expectation.  The growth target for a student who is below proficient is not reset each year. Each student who is below proficient will have the same growth target--namely, reaching the proficient level of performance by the 8th grade.  The increments of growth along individual students’ pathways to proficiency may vary, however.  That these increments along the pathway vary is a mathematical artifact of the scaling procedures used for the language arts and mathematics tests and necessarily related to how far below proficient a student is.  The following paragraphs and attached tables and figures explain this more fully.

It is important to note that growth along both the language arts and mathematics scales is nonlinear (see the sets of three curved lines representing Basic, Proficient, and Advanced cut scores across grades 3-8) as shown in Tabs F and G, attached.  For purposes of setting growth targets, we refer only to the growth lines for proficient in each subject.

Because these growth trajectories are not straight lines, the differences between cut scores at any two adjacent grade levels represent unequal amounts of growth between grade levels.  This is perhaps most easily seen in Tab H, which shows the amount of growth across the grades, in scale score units, that would be required for a student to maintain a consistent trajectory toward proficiency.  The non-linearity of the scale makes it apparent that it would be an error for Arkansas to establish a single growth increment across grades 3-8: the use of a fixed growth increment would demand an inappropriately small amount of growth at some grade levels and an inappropriately large amount of growth at other grades.

For individual students below proficient, specified growth increments defining a student’s pathway to proficiency are obtained by calculating the difference between the student’s initial scale score and the scale score associated with proficiency at 8th grade (i.e., 700), then multiplying that difference by the ratio of the amount of difference and the total difference in proficient scale scores associated with the student’s current grade and grade 8.  The formula for calculating growth increments is shown in Tab I.  To illustrate the calculation, a hypothetical case for a below-proficient 3rd grade student, “Amy,” is presented in Tab J.

For students who are proficient or above, their growth will be included in the growth accountability system as well.  The Arkansas Growth Model uses the same procedure for these students as is used for students who are below Proficient.  However, in the formula for computing growth, the Arkansas Growth Model establishes a Proficiency Threshold for students who are Proficient or above (as opposed to a growth increment as is used for students who are below Proficient).  Nonetheless, the actual formula is the same (see formula, Tab I)

In essence, the calculation of the Proficiency Threshold (PT) formalizes the expectation that students who are already proficient or above must remain functioning at their current level, or be improving, in order to be counted as making progress.  Thus, the single, fixed proficiency target of 700 at Grade 8 remains in place for all students. The PT created by the formula establishes a line below which a student’s performance--even though he or she may still be proficient or above--may not fall.  Performance below the line is judged to be unsatisfactory growth.  Tab K provides a graphical illustration of the PT performance line.  To illustrate the calculation of the PT values, Tab J also presents a hypothetical case for Proficient 3rd grade student, "Bill."
  We may continue to examine how to operationalize our model, in consultation with our TAC.   

Third grade assessment results will be counted as part of the status and safe-harbor models, and as a baseline for measuring subsequent growth of individual students who are first assessed in the third grade. High school assessments will be counted under the status and safe-harbor models, but will not be counted in the growth model. 

III.  CORE PRINCIPLES

1. Goal of All Students Proficient by 2013-14; Closing the Achievement Gap.

Arkansas' proposal is faithful to the NCLB goal of achieving proficiency for all students by 2013-14 and is designed to more effectively address the achievement gap than the existing accountability system. Arkansas will retain the status model under NCLB, which uses a trajectory of annual measurable objectives tied to proficiency of all students in 2013-14.  Our proposed growth model also has the goal that all students will be on a pathway to proficiency by Grade 8 and ties AYP under the growth model to the same annual measurable objectives reflected in the AYP bar, such that a school will only demonstrate AYP under this model if all its students are proficient or on a pathway to proficiency by 2013-14.  As noted above, our proposed growth model provides that a student is on a pathway to proficiency only if he/she is closing the gap to proficiency at an annual rate that significantly exceeds one year of progress for each year of instruction and that will achieve proficiency in Grade 8.  See Tab K.  There is no "backloading" or deferral of expected gains under our proposed model.  On the contrary, larger annual gains are expected in the initial years.

ADE proposes no change at this time in the approved statistical process for determining AYP based on status and safe harbor, but no confidence intervals will be used for the growth model.  ADE proposes no change in its approach to minimum group size, which generally is 40 for subgroups, a number approved when tests were administered only in grades 4, 6, and 8.  Arkansas law requires that each school receive an AYP determination regardless of the number of students assessed. The addition of testing in more grades will mean that fewer subgroups in schools will fall below the minimum group size and thereby enhance school accountability for the performance of subgroups. Under Arkansas' approved AYP Workbook, schools are held accountable based on the current year's assessment results or the average of three years' results.  For growth model purposes, however, no averaging across years will be used. 

2.  Growth expectations will not be moderated based on group or school characteristics.  

Group or school characteristics will play no role in growth expectations under the proposed model. Growth expectations will be uniform for all students under the proposed model, and AYP determinations (including growth determinations) will be made for all subgroups above the minimum "n" for AYP.  The growth model is squarely tied to the success of schools and districts under the state's achievement standards, not to typical or historical growth patterns of particular schools or groups of students. 

As indicated above, the growth model generally will not assign different values for growth at different performance levels, except that growth for students who already are proficient is measured differently.  Rather, comparable annual gains will be expected for a student at any level below proficiency to be on a pathway to proficiency.  Each student who makes the expected gain and is found to be on a pathway to proficiency and each student who has made  proficiency and meets the proficiency threshold for growth will be equally counted under the growth model in determining whether the school and each subgroup in the school makes AYP. ADE plans to evaluate the growth model and its impact on Arkansas' overall accountability system each year. Our evaluation will focus particularly on the impact that the growth model has on school and district AYP determinations and whether those determinations are fair and valid and result in determinations leading to interventions in the right schools and districts.  During the 2004-05 school year, ADE secured the services of WESTED to conduct an independent review of the AYP process and ADE's data contractor; to advise on a procurement process for AYP data management services; and to audit Arkansas' assessment system.  ADE plans to continue using WESTED's advice in evaluating its data management system and assessments for AYP purposes.

3. Separate Accountability Determinations Based on Reading/Language Arts and Mathematics 

Separate student achievement determinations will be made for reading/language arts and mathematics, under each model of the Arkansas accountability system.  By focusing accountability measures on schools with many students below the proficiency level, the proposed growth model is designed to close the achievement gap in reading/language arts and mathematics.  It will do this by, in effect, targeting school improvement consequences, which are consistent for all schools and districts in the state, on schools that are not only failing to meet status and safe harbor annual objectives, but also failing to raise significantly the achievement growth of individual students who are below proficiency.  Basing accountability determinations in part on separate growth determinations for reading/language arts and mathematics will facilitate ADE's plans to target school interventions and professional development and assistance interventions for teachers, with specific regard to particular needs in reading/language arts and mathematics.

We believe that Arkansas has developed a strong capacity for tracking students as they move from school to school and district to district. We are one of several states that received a longitudinal data system grant from the Institute for Educational Sciences in 2005.  

Further, the growth model is based on a vertical scaling plan developed in response to instructions from Arkansas’ Technical Advisory Committee (TAC) and reviewed and approved by that same TAC.  It thus satisfies all the technical requirements of growth expectation plans.  Validity, we believe, is fully addressed through a review by the TAC; statistical calculations for AYP determination performed by the National Office for Research on Measurement and Evaluation Systems (NORMES) at the University of Arkansas, which is anchored by a PhD statistician who customized the data management for ADE and external evaluation by WESTED psychometricians of the statistical procedures used to compute AYP. The SEA believes that use of the proposed growth model will further contribute to the reliability and validity of the accountability system in that it will further ensure that schools that are successful in securing substantial growth for their students are not misidentified for interventions.

We do not propose at this time to use assessments in subjects other than reading/language arts and mathematics for AYP determinations, so there is no issue presented respecting scores on other assessments compensating for low scores on reading/language arts and mathematics assessments.

4. Inclusion of All Students, Schools and Districts; Accountability for Subgroup Performance. 

Arkansas will clearly meet each aspect of this core requirement.  Every school and district will be included in our accountability system.  Since we will continue to use the status and safe harbor models, use of a growth model will not cause schools or districts to be excluded from accountability based on missing data.  As indicated above, our tracking system will enable us to track these students and account for them under each of our accountability models.  The model is robust enough that it will not be necessary to impute values.  We are hereby amending our proposal to preclude imputation.  As noted above, students in the first tested grade will be measured under the status and safe harbor models, not under the growth model, except that their scores will serve as a baseline for measuring their subsequent growth in achievement under the growth model.  Arkansas defines "full academic year" as meaning enrollment from the beginning of the school year through the administration of spring assessments, so we do not see this definition causing any specific obstacles to use of the proposed growth model.  A student who is enrolled for a full academic year will have his/her performance attributed to the current school under the status, safe harbor, and growth models.

Moreover, Arkansas meets NCLB participation rate requirements for students with disabilities and limited English proficiency students.  We will continue to do so.  We do not believe that use of the growth model will alter this challenge or our success in meeting it.    Arkansas will hold all schools and districts accountable for the achievement of all student groups, using the status, safe harbor, and growth models of accountability.

Following is a description of how Arkansas will address particular situations raised in the peer review guidance. Schools that do not have at least one tested grade (a K-2 school) will be treated as described in the current approved AYP Workbook.  Schools that have only one tested grade (a K–3 school) will be subject to an AYP determination based solely on the status and safe harbor models. A student who changes subgroup status and joins a subgroup (e.g. new special education determination) between October 1 and the test date will be included in the total school AYP determination, but will not (similar to mobile students) be included in a subgroup determination for one year.  The Arkansas Workbook defines AYP for schools that are reorganized, closed, or are classified as new schools.  These provisions will apply to the proposed growth model. 

5.  Two Years of Annual Assessments (Peer-Approved) in Reading/Language Arts and Mathematics in Grades 3-8.

Arkansas assessments meet all of the elements of this core requirement, including administration for two years, stability, comparability, reliability, and validity.  We will have three years of assessment results for grades 3-8 once results are in from this year's assessments. As indicated above, Arkansas administered assessments in grades 3-8 in school year 2004-05.  Standards were established and scores were available to calculate student growth beginning last year, which puts Arkansas in a leadership position in implementing grades 3-8 testing. Arkansas also administers the required standards-based assessments at the high school level in algebra, geometry, and literacy.  Arkansas is in the final stages of the standards and assessments peer review process.  With the recent submission of evidence, ADE expects a favorable review that will move the state standards and assessments system to full approval.

Comparable results from year to year are assured through a rigorous test equating procedure using an item response theory (IRT) model, under the supervision of the state's TAC.  The scale was smoothed in the extremities to avoid scale scores below zero or above 1,000. 
Having adopted new and revised assessments in 2005, including having implemented a standards-setting process at that time, we fully expect that our assessments and our scoring and other assessment procedures will be stable for purposes of implementing the growth model.  Also, we do not expect any significant problems for implementation of the growth model with regard to students with disabilities switching between different tests over time. Students who take Arkansas' regular assessment are assessed against grade level standards, whether or not they receive accommodations. Alternate assessments aligned to alternate achievement standards are administered to students with the most significant cognitive disabilities.  However, based on the nature of their disabilities, almost none of the students with the most significant cognitive disabilities switch to assessments based on grade level standards.  Our tests are carefully equated and scaled under the close supervision of the TAC.  Regarding the reliability and validity of our assessment system, reliability coefficients in 2005 ranged from .81 (grade 5 literacy) to .87 (grade 3 literacy).  Validity, as measured by curriculum alignment and freedom from bias, has been extremely high since the inception of the program.

6.  Arkansas' Data System and Proposed Accountability System will Track Individual Students.

Arkansas has in place an individual student identifier longitudinal data system that can track individual students, and that contains key demographic and performance data for each student, as well as procedures to address matching problems.  In order to coordinate the analysis, dissemination, and reporting of student achievement data, Arkansas legislatively mandates the longitudinal tracking and trend data collections as established by the State Board for purposes of improving student achievement.  Arkansas uses three integrated data systems, including the National Office for Research on Measurement and Evaluation Systems (NORMES), the Arkansas School Information Site (AS-IS), and established ADE data sources.

Arkansas has developed and operates a statewide database for all schools and all students that permits it to track student performance over time and across schools and districts throughout the state.  Each student has a unique student identifier, which is used by the school to report demographic (including subpopulation data).  Student achievement data are electronically warehoused at the NORMES Center at the University of Arkansas.   The system provides for tracking of student data to the item level if necessary for tracking purposes.  The data system is sufficiently robust to enable tracking of student performance over time, as required to implement the growth model.

We also have a process that has achieved near perfect matching.  Over the last several years, Arkansas has devoted substantial resources to its data warehousing system. One aspect of that commitment includes a contract with a data management firm (Triand, of Austin, Texas) to perform student matching.  At the time of the submission of our original growth model proposal, complete results demonstrating our matching capability were not yet available.  Under previous approaches, a high match rate of between 85 and 95 percent was achieved.  However, we are now able to demonstrate near perfect match rates.  

Based on data from all NCLB-related tests administered in our 2005-2006 testing cycle, we now achieve a total match rate of 99.8%.
  The method used by Triand to achieve this rate involves a patented, proprietary statistical modeling and analysis termed “probabilistic neural-net discernment” (PNND). The PNND procedure greatly increases the speed and accuracy of the matching process. The process is almost entirely computer-automated so it can be relied upon to produce matched student data files very shortly after the close of each annual testing cycle.

Tab L provides a complete breakdown by grade, subject, and demographic groups of the matching results for the 2005-2006 school year tests administered in Arkansas for which matching was performed using the PNND procedure.  As the information in the table demonstrates, the capacity of Arkansas to match students is clear and the match rates – for total group and across all subgroups – are consistently extremely high.
7.  Student Participation Rates and Achievement on an Additional Academic Indicator.

Arkansas meets and will continue to meet these core requirements. Arkansas assures USED that it will continue to meet the participation requirements related to all students in the tested grades, and that schools and districts will be held accountable for meeting these requirements as a required element of AYP accountability. Furthermore, Arkansas will continue to use the other academic indicators of attendance rates for elementary and middle schools and graduation rates for high schools as required elements of AYP accountability.

IV.  Additional Questions Raised in USED Peer Review Guidance

Arkansas has responses to each of the additional questions raised in the USED peer review guidance, as follows: 

· Arkansas will continue to use uniform averaging across grades in making AYP determinations, but will not average across years for purposes of the growth model.  In using the growth model, we will consider only one year of data in determining whether a student is showing adequate growth for AYP purposes.  

· Arkansas' minimum group size will not change under this proposal.  Arkansas' minimum group size for AYP purposes is 40 for schools and districts with enrollments of 800 or less.  For schools and districts with enrollments greater than 800, the minimum group size is 5% of average daily attendance, not to exceed 200.  This policy will be applied in each of our accountability models, including the proposed growth model. Students with disabilities and limited English proficient students are treated the same as all other groups for purposes of minimum group size.

· Arkansas applies a limited confidence interval in determining AYP status (applied to the overall AYP bar, not individual school or subgroup performance levels).  However, Arkansas will not apply a confidence internal with regard to its growth model.

· As indicated above, the issue of different assessments will not prevent appropriate implementation of the growth model. There is only one alternate assessment and it applies only to students with significant cognitive disabilities. Very few students with the most significant cognitive disabilities who are assessed against alternate achievement standards switch to regular assessments.    

· The growth model has been amended to include measurement of the growth of students who are proficient.

· Arkansas will continue its current reporting policies.  Transparent reporting to our districts, schools, parents, and the public is a core priority for ADE.  Individual score reports will be provided to parents, and summary score reports by school and subgroup will be provided on the report card published in print and on ADE's website. Parents will be given information on student performance with reference both to status and growth.  We are developing a specific format for these reports.
· V.  Conclusion.

ADE appreciates the opportunity to submit this growth model proposal to USED.  We believe strongly that it will help Arkansas further the underlying purposes of NCLB, as well as meeting state law requirements.  In particular, use of a growth model in conjunction with the current statutory models of AYP accountability will provide significant incentives for schools that educate substantial populations of at-risk students to do a better job in enhancing the academic achievement of these students.  As noted above, we also believe that addition of a growth model will enhance the understanding and respect of educators, parents, and the public for our accountability system.  By addressing how well a district and school are doing in improving the achievement of the individual students they educate, the growth model will be perceived as enhancing the fairness and integrity of NCLB's accountability system.
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� An important point must be made about the Proficiency Thresholds (PT) and Growth Increments (GI) illustrated in Tab K.  It is apparent that the slope of the line plotting GIs for below-proficient students is greater than the slope of the line plotting PTs for students at proficient or above.  One possible misinterpretation of the different slopes is that the Arkansas growth model demands less of higher achieving students.





However, the GIs for below-proficient students are necessarily large: students who are below the proficiency standard may have a lot of ground to make up.  Because of their low initial score status, however, there is ample room in the score scale to do so.  On the other hand, it is a psychometric fact that, because of ceiling effects, students who are at proficient or above have relatively less “room” to make gains.  In addition, our use of GIs and PTs takes into account the effects of regression toward the mean for all students: Growth Increments for students who are far below proficient are necessarily larger than for students who are closer to proficiency; Proficiency Thresholds for students who are far above proficient are necessarily greater than for students who are closer to proficiency.





The Arkansas growth model incorporates both of these demands into the system.  Our assumption (both educationally and, as can be seen from the PT trajectory) is that proficient and above students must continue to increase in achievement.  However, the amount of increase that can be mandated must necessarily become smaller as the proficient or above student approaches the ceiling of the score scale.  Thus, it should be clear that the series of PTs are not goals in any sense, but rather provide a set of “floors” below which the student–despite increasing in achievement–would be judged to be making inadequate growth.  The area above the Proficiency Threshold line defines the region of acceptable growth for the proficient or above student.





� For example, for the 2005-2006 data for which processing is now complete, the PNND procedure failed to achieve matching records for only 248 students out of approximately 200,000 students tested.  (In fact, the remaining 248 records could probably never be matched without extensive telephone interviewing of school personnel.  Of the 248 records, 36 were missing the student’s first name; 1 was missing the student’s last name; and 211 were missing the student’s SSN/state identification number and birth date.) 
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AllCuts


			3			3			3


			4			4			4


			5			5			5


			6			6			6


			7			7			7


			8			8			8





Basic


Proficient


Advanced


Grade


Theta at Cut


Mathematics Cuts by Grade


-2.0169466851


-0.9744366851


-0.0915766851


-1.0923398357


-0.3298398357


0.5110601643


-0.5445216754


0.1701483246


1.1329483246


-0.213321603


0.578668397


1.461578397


0.3704571969


0.9240671969


1.9271071969


0.7289552465


1.2232652465


2.3391152465





ScaleCuts


			3			3			3


			4			4			4


			5			5			5


			6			6			6


			7			7			7


			8			8			8





Basic


Proficient


Advanced


Grade


Scale Score


403.947524298


500


579.1641878815


490.1268164349


558.6609894777


636.0428732915


541.5465063549


604.1619878684


694.2032407288


567.5685181318


639.6428962469


719.9913718358


621.7376241599


672.1184325897


763.3992369238


655.2657595193


700.2500217525


801.7970044414





Raw


																					Arkansas


																					Vertically Moderated Standards


																					Raw Score to Scale Score Conversions:  Mathematics


			Raw/Theta


						Basic									Proficient									Advanced


			Grade			Raw			Pred			Theta			Raw			Pred			Theta			Raw			Pred			Theta			lnGrade			Pred			Theta			Diff.


			3			23			-2.017			-2.313			40			-0.9744			-1.270			57			-0.092			-0.387			1.0986122887			-0.9744			-1.270			-0.296


			4			32			-1.092			-0.819			45			-0.3298			-0.057			61			0.511			0.784			1.3862943611			-0.3298			-0.057			0.273


			5			31			-0.545			-0.256			43			0.1701			0.458			61			1.133			1.421			1.6094379124			0.1701			0.458			0.288


			6			30			-0.213			-0.256			46			0.5787			0.536			61			1.462			1.419			1.7917594692			0.5787			0.536			-0.042


			7			28			0.370			0.202			38			0.9241			0.756			57			1.927			1.759			1.9459101491			0.9241			0.756			-0.168


			8			30			0.729			0.674			39			1.2233			1.169			60			2.339			2.284			2.0794415417			1.2233			1.169			-0.055


																																										0.000


			Raw Score to Scale Score


			Grade			3									4									5												6									7						8												SUMMARY OUTPUT


			RS			Theta			Pred			Scale			Theta			Pred			Scale			Theta			Pred			Scale			Theta			Pred			Scale			Theta			Pred			Scale			Theta			Pred			Scale


			0			-7.190			-6.894			-39			-6.149			-6.422			4			-5.704			-5.992			43			-5.611			-5.569			82			-5.182			-5.014			132			-4.713			-4.658			165						Regression Statistics


			1			-5.968			-5.672			73			-4.928			-5.200			115			-4.476			-4.764			155			-4.386			-4.343			193			-3.947			-3.779			245			-3.491			-3.436			276						Multiple R			0.9608990313


			2			-5.249			-4.953			138			-4.210			-4.483			181			-3.750			-4.038			221			-3.662			-3.620			259			-3.212			-3.044			312			-2.771			-2.716			341						R Square			0.9233269483


			3			-4.817			-4.522			177			-3.781			-4.054			220			-3.312			-3.600			261			-3.226			-3.184			299			-2.766			-2.598			352			-2.339			-2.285			381						Adjusted R Square			0.9041586854


			4			-4.504			-4.208			206			-3.471			-3.744			248			-2.992			-3.281			290			-2.908			-2.866			328			-2.439			-2.271			382			-2.026			-1.971			409						Standard Error			0.2637182035


			5			-4.255			-3.960			228			-3.226			-3.499			270			-2.738			-3.026			313			-2.655			-2.613			351			-2.179			-2.010			406			-1.776			-1.722			432						Observations			6


			6			-4.047			-3.752			247			-3.022			-3.295			289			-2.526			-2.814			333			-2.443			-2.401			370			-1.960			-1.791			426			-1.568			-1.513			451


			7			-3.868			-3.572			264			-2.847			-3.120			305			-2.342			-2.630			349			-2.260			-2.218			387			-1.770			-1.602			443			-1.388			-1.333			467						ANOVA


			8			-3.709			-3.413			278			-2.692			-2.965			319			-2.179			-2.468			364			-2.097			-2.055			402			-1.602			-1.434			458			-1.229			-1.174			482									df			SS			MS			F			Significance F


			9			-3.565			-3.270			291			-2.554			-2.827			331			-2.033			-2.321			377			-1.951			-1.909			415			-1.451			-1.283			472			-1.085			-1.030			495						Regression			1			3.350062969			3.350062969			48.1695681937			0.0022634382


			10			-3.435			-3.139			303			-2.428			-2.701			343			-1.899			-2.188			390			-1.818			-1.775			427			-1.314			-1.145			484			-0.954			-0.899			507						Residual			4			0.2781891634			0.0695472908


			11			-3.314			-3.018			314			-2.312			-2.585			353			-1.776			-2.064			401			-1.695			-1.652			438			-1.187			-1.019			496			-0.832			-0.778			518						Total			5			3.6282521323


			12			-3.201			-2.906			324			-2.204			-2.477			363			-1.661			-1.950			411			-1.580			-1.538			449			-1.069			-0.901			507			-0.719			-0.664			528


			13			-3.096			-2.800			334			-2.103			-2.376			372			-1.554			-1.842			421			-1.474			-1.431			458			-0.960			-0.791			517			-0.613			-0.558			538									Coefficients			Standard Error			t Stat			P-value			Lower 95%			Upper 95%			Lower 95.0%			Upper 95.0%


			14			-2.996			-2.700			343			-2.008			-2.280			381			-1.453			-1.741			430			-1.373			-1.331			468			-0.856			-0.688			526			-0.512			-0.458			547						Intercept			-3.4360483711			0.5440632106			-6.3155315494			0.0032151212			-4.9466131378			-1.9254836045			-4.9466131378			-1.9254836045


			15			-2.902			-2.606			352			-1.917			-2.190			389			-1.357			-1.645			439			-1.279			-1.236			476			-0.759			-0.591			535			-0.417			-0.362			556						X Variable 1			2.2406567561			0.3228412022			6.9404299718			0.0022634382			1.3443040239			3.1370094884			1.3443040239			3.1370094884


			16			-2.812			-2.516			360			-1.831			-2.104			397			-1.265			-1.554			447			-1.189			-1.147			484			-0.667			-0.498			543			-0.326			-0.271			564


			17			-2.726			-2.430			368			-1.748			-2.021			405			-1.178			-1.466			455			-1.104			-1.062			492			-0.579			-0.410			551			-0.239			-0.184			572


			18			-2.643			-2.347			375			-1.669			-1.942			412			-1.094			-1.382			463			-1.023			-0.980			499			-0.495			-0.326			559			-0.155			-0.100			580


			19			-2.563			-2.268			382			-1.593			-1.866			419			-1.013			-1.301			470			-0.945			-0.903			507			-0.414			-0.246			566			-0.074			-0.020			587						Fixed Values


			20			-2.487			-2.191			389			-1.519			-1.792			426			-0.935			-1.223			477			-0.871			-0.829			513			-0.337			-0.168			573			0.004			0.058			594						Grade 3 Proficient						500


			21			-2.412			-2.117			396			-1.447			-1.720			432			-0.860			-1.148			484			-0.800			-0.757			520			-0.262			-0.093			580			0.079			0.134			601						Grade 8 Proficient						700


			22			-2.340			-2.045			403			-1.377			-1.650			439			-0.786			-1.075			491			-0.731			-0.689			526			-0.190			-0.021			587			0.152			0.207			608


			23			-2.270			-1.975			409			-1.309			-1.582			445			-0.715			-1.003			497			-0.665			-0.623			532			-0.120			0.049			593			0.224			0.278			614						3			-0.974			500


			24			-2.202			-1.907			415			-1.243			-1.516			451			-0.646			-0.934			504			-0.601			-0.559			538			-0.052			0.116			599			0.293			0.347			620						8			1.223			700


			25			-2.136			-1.840			421			-1.178			-1.451			457			-0.578			-0.866			510			-0.540			-0.497			543			0.014			0.182			605			0.360			0.415			626						Slope						91.0041517129


			26			-2.071			-1.776			427			-1.115			-1.388			462			-0.512			-0.800			516			-0.480			-0.437			549			0.078			0.247			611			0.426			0.481			632						Intercept						588.6777839264


			27			-2.008			-1.712			433			-1.053			-1.326			468			-0.447			-0.735			522			-0.422			-0.379			554			0.141			0.309			617			0.490			0.545			638


			28			-1.946			-1.650			439			-0.992			-1.265			474			-0.384			-0.672			528			-0.365			-0.323			559			0.202			0.370			622			0.553			0.608			644


			29			-1.885			-1.589			444			-0.932			-1.205			479			-0.322			-0.610			533			-0.310			-0.267			564			0.262			0.430			628			0.614			0.669			650


			30			-1.825			-1.530			449			-0.872			-1.145			484			-0.261			-0.549			539			-0.256			-0.213			569			0.321			0.489			633			0.674			0.729			655


			31			-1.767			-1.471			455			-0.814			-1.087			490			-0.201			-0.489			544			-0.203			-0.160			574			0.378			0.547			638			0.733			0.788			660


			32			-1.709			-1.413			460			-0.757			-1.030			495			-0.142			-0.430			550			-0.151			-0.109			579			0.435			0.603			644			0.791			0.845			666


			33			-1.652			-1.356			465			-0.700			-0.973			500			-0.084			-0.372			555			-0.100			-0.057			583			0.490			0.659			649			0.847			0.902			671


			34			-1.596			-1.300			470			-0.644			-0.917			505			-0.027			-0.315			560			-0.050			-0.007			588			0.545			0.713			654			0.903			0.958			676


			35			-1.540			-1.245			475			-0.589			-0.862			510			0.029			-0.259			565			0.000			0.043			593			0.599			0.767			658			0.958			1.012			681


			36			-1.485			-1.190			480			-0.534			-0.807			515			0.085			-0.204			570			0.049			0.092			597			0.652			0.820			663			1.011			1.066			686


			37			-1.431			-1.135			485			-0.480			-0.753			520			0.140			-0.149			575			0.098			0.141			601			0.704			0.872			668			1.065			1.119			691


			38			-1.377			-1.081			490			-0.426			-0.699			525			0.194			-0.094			580			0.147			0.189			606			0.756			0.924			673			1.117			1.172			695


			39			-1.323			-1.028			495			-0.372			-0.645			530			0.248			-0.041			585			0.195			0.237			610			0.807			0.975			677			1.169			1.223			700


			40			-1.270			-0.974			500			-0.319			-0.592			535			0.301			0.013			590			0.243			0.286			615			0.858			1.026			682			1.220			1.274			705


			41			-1.217			-0.921			505			-0.266			-0.539			540			0.354			0.065			595			0.291			0.334			619			0.908			1.076			687			1.270			1.325			709


			42			-1.164			-0.868			510			-0.214			-0.487			544			0.406			0.118			599			0.340			0.382			623			0.958			1.127			691			1.321			1.375			714


			43			-1.111			-0.815			514			-0.161			-0.434			549			0.458			0.170			604			0.388			0.431			628			1.008			1.176			696			1.371			1.425			718


			44			-1.058			-0.762			519			-0.109			-0.382			554			0.511			0.222			609			0.437			0.480			632			1.058			1.226			700			1.421			1.475			723


			45			-1.005			-0.709			524			-0.057			-0.330			559			0.563			0.274			614			0.486			0.529			637			1.108			1.276			705			1.470			1.525			727


			46			-0.952			-0.656			529			-0.005			-0.278			563			0.615			0.326			618			0.536			0.579			641			1.158			1.326			709			1.520			1.575			732


			47			-0.898			-0.602			534			0.048			-0.225			568			0.667			0.378			623			0.587			0.629			646			1.208			1.376			714			1.570			1.624			737


			48			-0.844			-0.548			539			0.100			-0.173			573			0.719			0.431			628			0.638			0.680			651			1.258			1.427			719			1.620			1.674			741


			49			-0.789			-0.494			544			0.152			-0.120			578			0.772			0.483			633			0.690			0.732			655			1.310			1.478			723			1.670			1.725			746


			50			-0.734			-0.439			549			0.205			-0.068			583			0.825			0.536			638			0.742			0.785			660			1.361			1.530			728			1.721			1.775			750


			51			-0.678			-0.383			554			0.258			-0.015			587			0.878			0.590			642			0.796			0.838			665			1.414			1.583			733			1.772			1.827			755


			52			-0.622			-0.326			559			0.312			0.039			592			0.933			0.644			647			0.851			0.893			670			1.468			1.636			738			1.824			1.879			760


			53			-0.564			-0.268			564			0.366			0.093			597			0.988			0.699			652			0.907			0.950			675			1.523			1.691			743			1.877			1.931			764


			54			-0.505			-0.210			570			0.421			0.148			602			1.044			0.755			657			0.965			1.007			680			1.579			1.747			748			1.930			1.985			769


			55			-0.446			-0.150			575			0.476			0.204			607			1.101			0.813			663			1.024			1.066			686			1.637			1.805			753			1.985			2.040			774


			56			-0.384			-0.089			581			0.533			0.260			612			1.159			0.871			668			1.085			1.127			691			1.697			1.865			758			2.042			2.096			779


			57			-0.322			-0.026			586			0.591			0.318			618			1.219			0.931			673			1.147			1.189			697			1.759			1.927			764			2.099			2.154			785


			58			-0.258			0.038			592			0.649			0.376			623			1.281			0.992			679			1.212			1.254			703			1.823			1.991			770			2.159			2.214			790


			59			-0.192			0.104			598			0.710			0.437			628			1.344			1.056			685			1.278			1.321			709			1.890			2.059			776			2.221			2.275			796


			60			-0.125			0.171			604			0.772			0.499			634			1.410			1.121			691			1.347			1.390			715			1.960			2.129			782			2.284			2.339			802


			61			-0.055			0.241			611			0.836			0.563			640			1.478			1.190			697			1.419			1.462			722			2.034			2.202			789			2.351			2.406			808


			62			0.017			0.312			617			0.902			0.629			646			1.549			1.260			703			1.494			1.536			728			2.111			2.280			796			2.420			2.475			814


			63			0.090			0.386			624			0.971			0.698			652			1.623			1.335			710			1.572			1.614			736			2.193			2.361			804			2.493			2.548			821


			64			0.167			0.462			631			1.043			0.770			659			1.700			1.412			717			1.654			1.696			743			2.279			2.448			811			2.570			2.625			828


			65			0.246			0.541			638			1.118			0.845			666			1.782			1.494			725			1.739			1.782			751			2.371			2.540			820			2.651			2.706			835


			66			0.328			0.624			645			1.198			0.925			673			1.869			1.581			733			1.830			1.872			759			2.470			2.638			829			2.737			2.792			843


			67			0.414			0.710			653			1.282			1.009			681			1.961			1.673			741			1.926			1.969			768			2.575			2.743			838			2.829			2.884			851


			68			0.505			0.800			662			1.372			1.099			689			2.059			1.771			750			2.029			2.071			777			2.688			2.856			849			2.928			2.983			860


			69			0.600			0.896			670			1.469			1.197			698			2.165			1.877			760			2.139			2.181			787			2.811			2.979			860			3.035			3.089			870


			70			0.703			0.999			680			1.575			1.302			707			2.280			1.992			770			2.258			2.301			798			2.944			3.112			872			3.151			3.205			880


			71			0.814			1.109			690			1.691			1.418			718			2.406			2.118			781			2.389			2.431			810			3.090			3.259			885			3.278			3.333			892


			72			0.935			1.231			701			1.819			1.546			729			2.545			2.256			794			2.533			2.575			823			3.252			3.421			900			3.419			3.473			905


			73			1.071			1.367			713			1.963			1.690			743			2.700			2.412			808			2.694			2.737			838			3.433			3.602			916			3.577			3.632			919


			74			1.226			1.521			727			2.129			1.856			758			2.877			2.589			824			2.879			2.921			854			3.639			3.807			935			3.757			3.812			936


			75			1.408			1.703			744			2.324			2.051			775			3.083			2.795			843			3.094			3.136			874			3.876			4.045			957			3.967			4.021			955


			76			1.629			1.925			764			2.560			2.287			797			3.332			3.044			866			3.353			3.396			898			4.159			4.327			982			4.219			4.274			978


			77			1.916			2.211			790			2.862			2.589			824			3.646			3.358			894			3.682			3.724			928			4.510			4.678			1014			4.537			4.592			1007


			78			2.321			2.616			827			3.282			3.009			863			4.079			3.791			934			4.134			4.176			969			4.982			5.151			1057			4.975			5.030			1046


			79			3.015			3.311			890			3.992			3.719			927			4.802			4.513			999			4.880			4.923			1037			5.746			5.914			1127			5.703			5.757			1113


			80			4.222			4.517			1000			5.209			4.936			1038			6.027			5.739			1111			6.126			6.169			1150			7.001			7.169			1241			6.931			6.986			1224


			Scale Score Cuts


						Basic												Proficient												Advanced


			Grade			Raw			Pred			Theta			Scale			Raw			Pred			Theta			Scale			Raw			Pred			Theta			Scale


			3			23			-2.030			-2.313			404			40			-0.974			-1.3273			500			57			-0.105			-0.387			579


			4			32			-1.083			-0.819			490			45			-0.330			-0.11505			559			61			0.520			0.784			636						59


			5			31			-0.518			-0.256			542			43			0.170			0.39959			604			61			1.160			1.421			694						46


			6			30			-0.232			-0.256			568			46			0.560			0.53625			640			61			1.443			1.419			720						35


			7			28			0.363			0.202			622			38			0.917			0.75562			672			57			1.920			1.759			763						32


			8			30			0.732			0.674			655			39			1.226			1.16857			700			60			2.342			2.284			802						28





Mike:
Shaded values are updated from rerun of math 3-5 with corrected key.





First Cut


			3			3			3


			4			4			4


			5			5			5


			6			6			6


			7			7			7


			8			8			8





Basic


Proficient


Advanced


Grade


Theta at Cut


Mathematics Cut Scores


-2.31261


-1.2701


-0.38724


-0.81936


-0.05686


0.78404


-0.25627


0.4584


1.4212


-0.25574


0.53625


1.41916


0.20201


0.75562


1.75866


0.67426


1.16857


2.28442





PredTheta


			3


			4


			5


			6


			7


			8





Grade


PredTheta


Scale Scores at Proficient Cut: Mathematics


-0.9744366851


-0.3298398357


0.1701483246


0.578668397


0.9240671969


1.2232652465
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Sheet1

						2002-2003																				2003-2004																				2004-2005

						Mathematics										Literacy										Mathematics										Literacy										Mathematics										Literacy

		Group		Grade		Proficient and Advanced		Below Basic		Basic		Proficient		Advanced		Proficient and Advanced		Below Basic		Basic		Proficient		Advanced		Proficient and Advanced		Below Basic		Basic		Proficient		Advanced		Proficient and Advanced		Below Basic		Basic		Proficient		Advanced		Proficient and Advanced		Below Basic		Basic		Proficient		Advanced		Proficient and Advanced		Below Basic		Basic		Proficient		Advanced

		African-American		3rd																																										32		29		39		25		7.6		29		37		33		23		6.3

		Caucasian		3rd						(See comment attached to matheamtics and literacy for year 2004-2005)																																				68		7.3		25		39		29		59		16		25		38		22

		Combined Population		3rd																																										59		13		29		35		23		51		21		28		34		17

		Economic Disadvantaged		3rd																																										47		18		35		32		15		39		29		32		29		10

		Hispanic		3rd																																										54		13		33		36		18		40		26		34		30		11

		Limited English Proficient		3rd																																										54		14		31		35		19		38		29		33		29		9.8

		Students with Disabilities		3rd																																										32		37		31		21		11		18		62		20		13		4.6

		African-American		4th		33		47		20		18		16		41		26		33		39		2		39		43		19		18		20		49		21		30		46		3		28		45		27		22		6.3		31		24		45		26		5.2

		Caucasian		4th		71		15		14		22		48		69		9.9		21		61		8.9		74		14		12		21		53		76		8.2		15		63		13		59		17		24		37		22		60		9.8		30		42		18

		Combined Population		4th		61		23		16		21		40		62		14		24		55		7.1		65		21		14		20		45		69		12		19		58		11		51		24		25		33		18		52		14		34		38		15

		Economic Disadvantaged		4th		49		33		19		22		27		50		21		29		47		3.1		53		30		17		21		32		59		16		25		54		5.1		40		32		28		29		11		40		19		40		32		8.2

		Hispanic		4th		59		23		18		28		31		58		15		27		54		3.1		64		21		15		22		42		64		13		23		47		16		47		26		28		34		13		44		18		38		34		9.5

		Limited English Proficient		4th		28		60		12		16		12		24		54		22		23		1		63		23		14		20		43		60		16		24		36		24		44		29		27		31		13		36		24		40		28		8.2

		Students with Disabilities		4th		22		64		15		13		8.3		14		63		23		13		.38		28		59		13		17		11		21		53		25		20		.97		19		63		18		13		6.2		14		57		29		10		3.6

		African-American		5th																																										18		58		24		16		2.4		30		20		50		28		2

		Caucasian		5th																																										49		25		25		36		13		55		7.4		37		47		8.7

		Combined Population		5th																																										41		34		25		31		11		48		11		41		41		6.9

		Economic Disadvantaged		5th																																										30		44		26		24		5.5		36		16		48		33		3.8

		Hispanic		5th																																										36		36		29		29		7.1		39		16		45		34		5.2

		Limited English Proficient		5th																																										29		41		30		22		6.7		30		24		47		25		4.5

		Students with Disabilities		5th																																										12		75		13		8.5		3.7		10		51		38		7.6		2.7

		African-American		6th		10		66		24		9.2		.79		12		41		47		12		.13		16		52		32		14		1.9		19		38		43		18		0.7		20		47		33		16		3.9		36		16		47		30		6.6

		Caucasian		6th		45		23		32		35		9.7		33		18		49		32		.87		50		19		32		36		14		50		14		36		45		5		53		17		30		33		21		65		6.4		29		44		21

		Combined Population		6th		36		34		30		28		7.2		27		24		49		26		.67		41		27		32		30		11		42		20		38		38		4.2		44		25		31		28		16		57		9.2		33		40		17

		Economic Disadvantaged		6th		22		48		30		19		3.1		17		34		49		17		.24		28		38		35		23		5.3		28		28		43		27		1.3		32		33		35		23		8.6		46		13		41		36		9.7

		Hispanic		6th		25		43		32		21		3.3		19		31		50		18		.52		43		25		32		25		18		39		22		39		30		9.6		36		27		37		26		9.8		50		13		37		37		12

		Limited English Proficient		6th		7.9		73		19		6.7		1.1		5.5		64		31		5.5		0		40		30		29		15		26		33		29		38		15		18		30		34		36		21		8.6		35		21		43		27		8.2

		Students with Disabilities		6th		6.5		81		13		6.1		.46		2.9		80		17		2.9		.02		9.3		74		17		8.4		.96		6.5		74		20		6.3		.19		11		70		19		6.8		3.9		11		48		41		7.1		3.4

		African-American		7th																																										16		66		18		13		2.1		29		21		50		25		3.8

		Caucasian		7th																																										53		26		21		37		16		59		7.1		34		43		15

		Combined Population		7th																																										43		36		20		31		13		51		11		38		38		12

		Economic Disadvantaged		7th																																										30		49		21		24		6		38		16		46		32		6.3

		Hispanic		7th																																										35		41		24		27		7.5		42		16		42		33		8.6

		Limited English Proficient		7th																																										26		47		27		20		5.9		32		24		44		26		5.6

		Students with Disabilities		7th																																										8.6		81		9.9		6.1		2.5		7.4		52		41		4.8		2.6

		African-American		8th		4.2		62		34		3.8		0.3		21		39		40		20		.99		9.2		59		32		8.5		.69		28		28		44		26		2.1		9.6		77		13		8.7		0.9		35		23		42		31		4.3

		Caucasian		8th		30		20		50		26		3.6		51		14		35		45		6		41		20		39		33		7.7		62		9.6		29		50		12		43		37		20		34		8.6		66		8.7		25		50		16

		Combined Population		8th		22		31		46		20		2.7		42		21		37		38		4.6		32		30		38		26		6.1		52		14		33		43		9		34		47		19		28		6.6		58		13		29		45		13

		Economic Disadvantaged		8th		11		46		43		10		.74		28		32		41		26		1.7		19		44		38		16		2.2		37		22		41		33		4.1		21		61		18		18		2.9		45		19		37		38		6.8

		Hispanic		8th		13		42		45		12		.67		32		28		40		30		2.3		25		31		43		17		8.2		40		17		42		36		4.8		25		51		24		21		3.8		46		20		34		39		7.3

		Limited English Proficient		8th		4		72		24		3.5		.56		12		60		28		12		.28		24		38		38		9.2		15		26		28		47		23		3.1		17		59		24		13		4.8		29		32		39		23		5.5

		Students with Disabilities		8th		2.7		81		17		2.7		.02		4.6		75		20		4.5		.09		5.8		79		15		5.6		.18		9.3		62		29		9		.23		5.9		88		6.3		3.8		2.1		10		57		32		7.6		2.9

		African-American		Algebra		18		32		51		17		.98												22		35		42		20		2.6												32		34		35		26		5.8

		Caucasian		Algebra		53		8.5		38		44		9.7												63		8.1		28		45		18												70		8.5		21		41		29

		Combined Population		Algebra		44		15		41		36		7.5												53		15		32		39		14												61		15		24		37		23

		Economic Disadvantaged		Algebra		30		23		47		26		3.2												39		23		38		32		7.1												48		22		30		34		14

		Hispanic		Algebra		28		27		46		24		3.7												41		20		39		34		6.8												51		21		28		32		19

		Limited English Proficient		Algebra		17		41		42		14		2.2												24		32		44		21		3.1												46		29		25		22		24

		Students with Disabilities		Algebra		8.1		53		39		7.7		.46												13		52		36		12		1.1												17		54		29		14		2.4

		African-American		Geometry		11		43		46		11		.33												14		36		49		13		1.3												23		36		41		20		2.8

		Caucasian		Geometry		46		11		42		41		4.9												56		7.1		37		44		13												63		8		29		42		21

		Combined Population		Geometry		39		18		43		35		3.9												47		13		39		37		10												55		14		31		38		17

		Economic Disadvantaged		Geometry		23		30		47		22		1.3												31		23		46		27		4.3												41		22		37		32		9.1

		Hispanic		Geometry		24		30		46		23		1.2												36		17		47		30		5.9												44		21		35		34		10

		Limited English Proficient		Geometry		16		40		43		16		.78												25		25		50		22		3.9												33		32		35		25		7.2

		Students with Disabilities		Geometry		7.4		56		37		7.3		.11												9.8		47		43		9.1		.67												15		52		33		14		1

		African-American		Literacy												17		36		48		16		.35												19		31		51		19		.18												21		28		51		20		1.1

		Caucasian		Literacy												51		11		38		48		3.2												55		8.9		36		53		2.2												55		8.9		36		53		2.4

		Combined Population		Literacy												42		18		40		40		2.5												45		15		40		44		1.6												47		14		40		44		2.2

		Economic Disadvantaged		Literacy												23		32		46		22		.59												27		25		48		26		.37												30		23		47		28		2

		Hispanic		Literacy												22		34		44		21		1.2												28		30		42		27		.64												32		23		45		28		4.4

		Limited English Proficient		Literacy												9		62		29		9		0												30		40		30		16		14												27		34		39		19		8

		Students with Disabilities		Literacy												3.6		76		20		3.6		.03												6.5		68		25		6.5		0												9.7		63		27		3.2		6.5

		Prepared 2/8/2006 for Jriggs by Sarah McKenzie- Project/Program Specialist at NORMES



cwatson:
For the 2004-2005 data, scoring was vertically aligned to accommodate addition of grades 3,5, and 7

cwatson:
For the 2004-2005 data, scoring was vertically aligned to accommodate addition of grades 3,5, and 7
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Arkansas Association
of Educational Administrators

815 Bishop e Little Rock, AR 72202
501/372-1691 Fax: 501/372-2807

AAESP « AASA « AASBO * AASEA « AASSP » AAGEA + AACIA ¢ ArkASPA « AAMLA

February 16, 2006

Dr. T. Kenneth James, Commissioner
Arkansas Department of Education
#4 state Capitol Mall

Little Rock, AR 72201-1071

Dear Dr. James:

It is exciting for our children and schools to be writing to you. I support the
Arkansas Department of Education’s application to pilot a growth model as part of our
state’s accountability plan to meet the requirements of No Child Left Behind Act of 2001
(NCLB). It is my belief that such an approach gets at the heart of school accountability
and student achievement. If NCLB is about every child, then measuring the growth of
that child’s academic achievement over time provides an accountability measure of the
success of that school and its educators.

Arkansas policy makers, schooi leaders and the business community have
embraced this approach. During the 84" Arkansas General Assembly, leaders from the
teacher organization, School Boards Association, Administrators Association and
business leaders met with Department of Education officials to hammer out an
accountability model that would:

» Be used for AYP purposes and would also meet the seven criteria outlined by the
U.S. Department of Education in alignment with NCLB.

e Track the progress of a student over time and give educators, schools, and
districts credit for moving students toward proficiency instead of maintaining
“status” in any given year.





Dr. T. Kenneth James
February 16, 2006
Page 2

 Follow the same student(s) over time allowing districts to better target resources
for schools that are low-performing and fail to move students significantly from
where they started.

e Provide educators new information to assist in planning remediation and
prioritizing instruction which would lead to closing the achievement gap.

o Strengthen the reliability and validity of Arkansas’ student assessment and
educational accountability system.

The passage of The Arkansas Student Assessment and Educational Accountability
Law, better known as Act 35, provided an accountability system that met these
requirements and positioned Arkansas to be on the forefront of school accountability.
Act 35 does more than just meet the requirements of NCLB. It requires that Arkansas
begin to collect data to allow research and evaluation of student achievement growth
models, provides for value-added longitudinal calculations and demands sufficient
transparency to allow others in the field to validate or replicate the results.

I am proud that Arkansas and you as its educational leader have taken the bold
step to be one of a few accepting this challenge to move our state forward into the
future of accountability. Measuring the growth of learning and achievement is what we
should be about in meeting the educational needs of every child in our schools. It is
my hope that Arkansas will become one of the first to be allowed to pilot a growth
model in complying with NCLB.

Sincerely,

==t

Tom W. Kimbrell, Ed.D.
Executive Director
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Proficient or Above Student


Bill has a scale score in Grade 3 of 550.  Using the formula provided in Table 2, his Proficiency Threshold for Grade 4:



=
[(559-500)/(700-500)] * (700-550)



= 
(59/200) * 150



= 
.295 * 150



= 
44.25 or approximately 44.


Thus, to be considered as making growth Bill’s Grade 4 scale score must be at least 550 + 44 = 594.


The Proficiency Thresholds for each subsequent grade for Bill are:


Grade 5 Proficiency Threshold 




Grade 7 Proficiency Threshold





=
[(604-559)/(700-500)] * (700-550)


=
[(673-641)/(700-500)] * (700-550)




= 
(45/200) * 150





= 
(32/200) * 150



=
.225 * 150





=
.160 * 150



=
33.75 or approximately 34



=
24


=
scale score of 594 + 34 = 628



=
scale score of 656 + 24 = 680


Grade 6 Proficiency Threshold 




Grade 8 Proficiency Threshold

=
[(641-604)/(700-500)] * (700-550)


= 
[(700-673)/(700-500)] * (700-550)


= 
(37/200) * 150





=
(27/200) * 150



=
.185 * 150





=
.135 * 150



=
27.75 or approximately 28



=
20.25 or approximately 20


=
scale score of 628 + 28 = 656



= 
scale score of 680 + 20 = 700


For all students who are Proficient or above, their growth will be included in the accountability system as well.  The Arkansas Growth Model uses the same procedure for these students as is used for students who are below Proficient.  However, in the formula for computing growth, the Arkansas Growth Model establishes a Proficiency Threshold for students who are Proficient or above (as opposed to a growth increment as is used for students who are below Proficient).  Nonetheless, the actual formula is the same (see formula, Table 2.)


In essence, the calculation of the Proficiency Threshold (PT) formalizes the expectation that students who are already Proficient or above must remain functioning at their current level, or be improving, in order to be counted as making progress.  Thus, the single, fixed proficiency target of 700 at Grade 8 remains in place for all students. The PT created by the formula establishes a line below which a student’s performance--even though he or she may still be Proficient or above--may not fall.  Performance below the line is judged to be unsatisfactory growth.  Figure 3 provides a graphical illustration of the PT performance line.


To illustrate the calculation of the PT values, it is again useful to consider a hypothetical Proficient 3rd grade student, Bill. We begin by recalling that the Grade 3 Proficiency standard for all students is a scale score of 500; the Proficiency standard (target) for all students by Grade 8 is 700.  The difference between Proficient standards at these two grade levels is 700-500=200.  Now, suppose that on his Grade 3 Benchmark examination in Mathematics, Bill scores 550, meaning that he is 50 points above the proficiency standard for Grade 3.  In order


to be counted as making adequate progress, Bill’s performance must continue at a rate that will ensure he stays above the proficiency target at 8th grade.  It should be noted that the PT line is NOT merely the line formed by connecting grade-level proficiency standards, but represents increasing performance ABOVE proficiency (albeit increasing at a rate less than that required of below-Proficient students). Thus, for example, an Advanced student may fall below his or her Proficiency Threshold, but still have performed at or above the Proficient level.


The following three steps illustrate the calculation of Bill’s proficiency threshold.  As with the growth increment calculation, Step 1 of the PT calculation involves dividing the appropriate between-grade growth expectation (59) by the difference between the growth target at 8th grade and the proficiency standard for the student’s current grade (700-500=200).  As before, the result is 59/200, which is .295.  Step 2 involves taking the difference between the Proficient growth target for all students by 8th grade and the student’s current scale score; in this case, 700-550=150.  The third and final step involves multiplying the results of Steps 1 and 2.  Multiplying .295 x 150 yields 44.25.  This means that Bill would need to gain at least 44 scale score points to ensure that he is on a path that will continue progress and not fall below Proficient by 8th grade. 


(A continuation of the illustration through Grade 8 for this initially-Proficient student, Bill, is also provided in Table 3.)
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Table 3 


Illustration of Growth Increment Calculation for Hypothetical Below-Proficient and Proficiency Threshold Calculation for Hypothetical Proficient Students Across Grades 3 through 8


Below Proficient Student


Amy has a scale score in Grade 3 of 450.  Using the formula provided in Table 2, her growth increment for Grade 4:



=
[(559-500)/(700-500)] * (700-450)



= 
(59/200) * 250



= 
.295 * 250



= 
73.75 or approximately 74.


Thus, to be considered as making growth, Amy’s Grade 4 scale score must be at least  450 + 74 = 524.


The Growth Increments for each subsequent grade for Amy are:


Grade 5 Growth Increment 



Grade 7 Growth Increment

=
[(604-559)/(700-500)] * (700-450)

= 
[(673-641)/(700-500)] * (700-450)


= 
(45/200) * 250




= 
(32/200) * 250


= 
.225 * 250 




= 
.160 * 250


= 
56.25 or approximately 56


= 
40



=
scale score of 524 + 56 = 580


=
scale score of 626 + 40 = 666


Grade 6 Growth Increment 



Grade 8 Growth Increment


= 
[(641-604)/(700-500)] * (700-450)

=
[(700-673)/(700-500)] * (700-450)



= 
(37/200) * 250




= 
(27/200) * 250



= 
.185 * 250




= 
.135 * 250



= 
46.25 or approximately 46


= 
33.75 or approximately 34


=
scale score of 580 + 46 = 626


=
scale score of 666 + 34 = 700

For all students who are below Proficient, the growth target is the scale score associated with proficiency at 8th grade.  For individual students below Proficient, specified growth increments defining a student’s pathway to proficiency are obtained by calculating the difference between the student’s initial scale score and the scale score associated with proficiency at 8th grade (i.e., 700), then multiplying that difference by the ratio of the amount of difference and the total difference in Proficient scale scores associated with the student’s current grade and grade 8.  The formula for calculating growth increments is shown in Table 2.  To illustrate the calculation, it is useful to consider the following hypothetical case for a below-Proficient 3rd grade student, Amy.


We begin by recalling that the Grade 3 Proficiency standard is a scale score of 500; the Proficiency standard (target) for all students by Grade 8 is 700.  The difference between Proficient standards at these two grade levels is 200. 


Now, suppose that on her Grade 3 Benchmark examination in Mathematics, Amy scores 450, meaning that she is 50 points below the proficiency standard for Grade 3.  In order to reach the proficiency target at grade 8, Amy must reach a minimum score of 700--a difference of 250 points between her current score and the 8th grade standard.  Referring to the grade level growth increments shown in Table 1, we see that a scale score increase of 59 points is the appropriate expectation (given the nonlinearity of the scale) for progress between Grade 3 and 4.  Amy’s growth increment--the increment associated with proficiency by 8th grade--is obtained in three steps.


Step 1 involves dividing the appropriate between-grade growth expectation (i.e., 59) by the difference between the growth target at 8th grade and the proficiency standard for the student’s current grade (i.e., 700-500=200).  In this case, the result is 59/200, which is .295.  Step 2 involves taking the difference between the Proficient growth target at 8th grade and the student’s current scale score. In this case, 700-450=250. The third and final step involves multiplying the results of Steps 1 and 2.  Multiplying .295 x 250 yields 73.75 or approximately 74 scale score points required for Amy to be on a pathway to proficiency by 8th grade.  The between-grade increments for Amy are calculated similarly across grade levels; at each level, the fixed proficiency target of 700 is used in combination with the student’s current scale score and the between-grade growth expectations to determine the student’s required growth increment.  (A continuation of the illustration through Grade 8 for the initially below-Proficient student, Amy, is provided in Table 3; Figure 3 shows a graphical illustration of the growth line.)
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Table 4 

Number Matched, Number Tested, and Match Rates by Subject for Total Group and Demographic Subgroups, Arkansas Midyear and Spring Statewide Benchmark Testing, 2005-2006 School Year


		

		Mathematics - Number matched / Number tested ( % match) by Subgroup and Grade Level



		Grade

		Total Group

		A

		B

		C

		D

		E

		F



		3

		29334/29446 (99.6)

		296/296 (100.0)

		5621/5651 (99.5)

		1401/1405 (99.7)

		237/237 (100.0)

		21716/21774 (99.7)

		63/83 (76.0)



		4

		29543/29657 (99.6)

		306/307 (99.7)

		5480/5508 (99.5)

		1794/1799 (99.7)

		210/210 (100.0)

		21674/21740 (99.7)

		79/93 (84.9)



		5

		29272/29387 (99.6)

		349/352 (99.1)

		5319/5346 (99.5)

		1875/1881 (99.7)

		216/216 (100.0)

		21452/21522 (99.7)

		61/70 (87.1)



		6

		30112/30209 (99.7)

		374/375 (99.7)

		5646/5678 (99.4)

		1797/1802 (99.7)

		213/213 (100.0)

		22027/22077 (99.8)

		55/64 (85.9)



		7

		30840/31018 (99.4)

		383/389 (98.5)

		5839/5890 (99.1)

		1827/1838 (99.4)

		255/259 (98.5)

		22458/22557 (99.6)

		78/85 (91.8)



		8

		31678/31852 (99.5)

		395/396 (99.7)

		5930/5979 (99.2)

		1731/1741 (99.4)

		248/250 (99.2)

		23298/23387 (99.6)

		76/99 (76.8)



		9S

		29078/29194 (99.6)

		400/401 (99.8)

		5053/5083 (99.4)

		1495/1497 (99.9)

		216/216 (100.0)

		21833/21879 (99.8)

		81/118 (68.6)



		9M

		686/697 (100.0)

		19/19 (100.0)

		149/151 (98.7)

		62/62 (100.0)

		14/15 (93.3)

		439/447 (98.2)

		3/3 (100.0)



		11S

		25347/25431 (99.7)

		434/439 (98.9)

		4035/4053 (99.6)

		1331/1333 (99.8)

		218/218 (100.0)

		19273/19307 (99.8)

		56/84 (66.7)



		11M

		1086/1097 (99.0)

		29/29 (100.0)

		242/245 (98.8)

		49/49 (100.0)

		6/6 (100.0)

		757/765 (99.0)

		3/3 (100.0)



		



		

		Literacy - Number matched / Number tested ( % match) by Subgroup and Grade Level



		3

		29334/29446 (99.6)

		296/296 (100.0)

		5621/5651 (99.5)

		1401/1405 (99.7)

		237/237 (100.0)

		21716/21774 (99.7)

		63/83 (76.0)



		

		29543/29657 (99.6)

		306/307 (99.7)

		5480/5508 (99.5)

		1794/1799 (99.7)

		210/210 (100.0)

		21674/21740 (99.7)

		79/93 (84.9)



		5

		29272/29387 (99.6)

		349/352 (99.1)

		5319/5346 (99.5)

		1875/1881 (99.7)

		216/216 (100.0)

		21452/21522 (99.7)

		61/70 (87.1)



		6

		30112/30209 (99.7)

		374/375 (99.7)

		5646/5678 (99.4)

		1797/1802 (99.7)

		213/213 (100.0)

		22027/22077 (99.8)

		55/64 (85.9)



		7

		30840/31018 (99.4)

		383/389 (98.5)

		5839/5890 (99.1)

		1827/1838 (99.4)

		255/259 (98.5)

		22458/22557 (99.6)

		78/85 (91.8)



		8

		31678/31852 (99.5)

		395/396 (99.7)

		5930/5979 (99.2)

		1731/1741 (99.4)

		248/250 (99.2)

		23298/23387 (99.6)

		76/99 (76.8)



		9S

		n/a

		n/a

		n/a

		n/a

		n/a 

		n/a

		n/a



		9M

		n/a

		n/a

		n/a

		n/a

		n/a

		n/a

		n/a



		11S

		26192/26475 (98.9)

		450/462 (97.4)

		4528/4576 (99.0)

		1099/1114 (98.7)

		236/238 (99.2)

		19829/20016 (99.1)

		50/69 (72.5)



		11M

		n/a

		n/a

		n/a

		n/a

		n/a

		n/a

		n/a





Notes:




Subgroup Identification Legend:


S = Spring Test Administration

A = Asian/Pacific Islander
D = Native American


M = Midyear Test Administration

B = African American

E = White, Not of Hispanic Origin


n/a = No Administration


C = Hispanic


F = Ethnicity Unknown
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UNITED STATES DEPARTMENT OF EDUCATION

OFFICE OF E!' EMENTARY AND SECONDARY EDUCATION

TIHE ASSISTANT SECRELIARY

WO 26 2008

Dr. T. Kenncth James

Director RECEIVED
General Education Division DIRECTOR'S oreiere
Arkansas Department of Education (UL -~ e
Four State Capitol Mall, Room 304 A Ao - 200k
Little Rack, AR 72201-1071 DEPARTHIEN]

UF EDUCATION

Diear Director James,

Thank you for the opportunity 1o review the proposed amendments to your State accountability
plan, The information in this letter presents feedback from Department stall and reflects the No
Child Left Behind Act of 2001 (NCLB) and final U. S. Department of Education (ED)
regulations. While all of your amendments are acceptable, one will require you to provide
additional data once 1t 15 available.

Acceptable amendments
We have reviewed your request 1o amend the Arkansas accountability plan that was approved on
August 17, 2004, and found the following amendments acceptable:

e Declay in making adequale vearly progress (AYP) determinations: The Arkansas
Department of Education (ADE) indicated that it would be unable to make AYP
determinations until after the start of the school vear. As a resull of revising its standards
and adding assessments in the spring of 2005 to meet NCLB's 3-8 testing requirements,
ADE will need time to conduct the required standard setting procedures. ADE
anticipates that il will not be able to present the achievement levels [or the complete state
assessment sysiem 1o the State Board of Lducation for approval until carly fall, with AYP

determinations to follow,

e Notifying schools of AYP determinations: ADE indicated it would notily schools prior
to the close of the 2004-05 schoel vear of the revisions required in standard setting for the
new literacy exam and the ensuing timeline for final determinations of AYP. ADE would
inform schools that did not make AYP for two or more years prior to 2004-03 that,
regardless of the outcome of the 2004-05 assessments, they will be required to provide
choice options and supplemental educational services, where applicable, with the opening
of school in August 2005. The ADE would also notify schools that did not make AYP
for vne year prior to 2004-05 and these in school improvement but that made AYP based
on 2003-04 assessments, that there will be a delay in final AYP determinations. ADE
will advise these schools that they should be prepared to immediately notify students of
supplemental cducational services and/or choice options should the new AYP
determination show that the school {ailed lo make AYP.

A0 MAEYLANIY AVE | 5W , WASHINGTON, DC 20202
www ed gov

Crir mmissann as T eesaee equird eocess o eduoaien gnd fo promate educatonal excellence throughout thrnehon





Full academic vear: ADE proposcs to revise Janguage in ils accountability plan regarding
its student management system and the effect on the definition of full academic year.
The definition of full academic yvear will be continuous enrollment from October 1

through the test date.

High school graduation rate: Students with disabilities who are following an
Individualized Education Program (LEP) and have not completed graduation requirements
after the traditional four years may be counted as a high school graduate for AYP
purposes if, dunng the fifth or sixth year consistent with the student’s IEP, the student
meels graduation requirements for & reguelar diploma.

Including LEP students in AYP: ADE proposes allowing LEP students who participate
in the assessment system through portfolio assessments (duc to established lack of
proficiency in English) to continue portfolio assessments in English for two additional
years provided thal certain strategies are implemented to determine the students’ English
proficiency. ADE will need 1o include the portfolio assessment for LEP students in the
submission of information for peer review of ADE’s standards and assessment syslem.

Changes in content standards and academic assessments: ADE proposes a schedule for
implementing the State’s new standards and assessment system and how the new
assessments will be used in AYP determinations for 2005-06. The schedule maintains
new literacy assessments in Grades 4, 6, 8 and 11 with new literacy standards and current
mathematics tests in Grades 4, 6, and 8 and high school Algebra [ and Geometry for
determining AYP for the 2005-06 school year. ADE may set its starting points, annual
measurable objectives and intermediate goals on the basis of data from new literacy
assessments and use those starting points to make decisions about AYP for the 2005-06
school year. Please provide Arkansas’ starting points, annual measurable objectives, and
intermediate goals, based on the new assessments, on or befare November 1, 2005.

For the Spring 2005 testing cycle, additional assessments were administered to all
students in Grades 3, 5 and 7 in both literacy and mathematics to comply with the NCLB
requirement 1o lest in each of grades 3 through 8. The new literacy and mathematics tests
in grades 3, 5 and 7, however, will not be used for AYP determinations for the 2005-06
school year,

Incorporating AYP with anticipated changes in the assessments: ADE proposes adding
language to its accountability plan regarding the work of two technical advisory
commitlees.

Thank you for the opportunity to review the proposed amendments to your State accountability
plan. My staff and I are willing to discuss this intenm feedback with you in greater detail.
Meredith Miller (meredith.miller@ed.gov) or Grace Ross (grace.ross@ed.gov) can answer any
guestions you might have about these issues and how we can help vou through this process.
Once you can provide the additional information requested above regarding new starting points,
annual measurable objectives, and intermediale goals, please submit your amended






accountability plan for final review and approval. We hope this information will be useful to the
ADE as it refines its accountability system to ensure that no child is left behind.

Sincerely,

Simon

Rayrpbnd

ce: Governor Mike Huckabee
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Table 2 


Formulas for Calculating Proficiency Growth Increments (GI) for Below-Proficient Students and Proficiency Thresholds (PT) for Students At or Above Proficiency


Let:


GI = Growth Increment = required scale score to reach proficiency at Grade 8 for a student at Grade a with current-grade scale score (below Proficient) of x; 


PT = Proficiency Threshold = required scale score below which student would not be expected to maintain proficiency or above at Grade 8 for a student at Grade a with current-grade scale score (Proficient or above) of x;


P8 = Proficiency Scale Score Standard at Grade 8 = 700; 


x = Student’s current grade scale score


a = Student’s current grade level


b = Student’s subsequent grade level


Pa = Proficiency Scale Score Standard for student’s current grade


Pb = Proficiency Scale Score Standard for student’s subsequent grade


[Note: Proficiency Scale Score Standards (Pa and Pb) obtained from Table 1.]


Calculate GI and PT as follows:



GI or PT =  [(Pb - Pa) / (P8- Pa)] * (P8 - x)



_1225613234.doc
Raw Score, Theta, and Scale Score Values


By Content area and Grade


Introduction to Raw Score/Theta/Scale Score Tables


The table below shows the algorithms used to calculate all values of scale scores except trim values (see Equations A-5 through A-8 on page 11) and the grade 3 Literacy adjustements (see Equations A-9 and A-10 on page 11) from Values of Theta.  These values of Theta are the cross-grade values of Theta derived through the vertical scaling.  These algorithms bypass PredTheta by incorporating that adjustment into the Theta to Scale Score algorithms.


		Grade

		Literacy

		Mathematics



		3

		SS = 562.2859+178.5944*(Theta+.274)

		SS = 588.6778+91.00415*(Theta+.296)



		4

		SS = 562.2859+178.5944*(Theta-.110)

		SS = 588.6778+91.00415*(Theta-.273)



		5

		SS = 562.2859+178.5944*(Theta-.364)

		SS = 588.6778+91.00415*(Theta-.288)



		6

		SS = 562.2859+178.5944*(Theta-.069)

		SS = 588.6778+91.00415*(Theta+.042)



		7

		SS = 562.2859+178.5944*(Theta-.012)

		SS = 588.6778+91.00415*(Theta+.168)



		8

		SS = 562.2859+178.5944*(Theta+.281)

		SS = 588.6778+91.00415*(Theta+.055)





Literacy Grades 3-5


(Shaded values are upper or lower trim values.)


		

		Grade 3

		Grade 4

		Grade 5



		RS

		Theta

		Scale

		Theta

		Scale

		Theta

		Scale



		0

		-7.809

		20

		-7.343

		21

		-7.002

		21



		0.5

		-6.602

		29

		-6.141

		29

		-5.795

		30



		1

		-5.906

		34

		-5.450

		34

		-5.098

		35



		1.5

		-5.498

		37

		-5.046

		37

		-4.689

		38



		2

		-5.207

		39

		-4.760

		39

		-4.397

		40



		2.5

		-4.981

		41

		-4.538

		41

		-4.170

		42



		3

		-4.795

		42

		-4.356

		42

		-3.984

		43



		3.5

		-4.638

		43

		-4.202

		43

		-3.825

		44



		4

		-4.501

		44

		-4.068

		44

		-3.687

		45



		4.5

		-4.380

		45

		-3.950

		45

		-3.564

		46



		5

		-4.272

		46

		-3.843

		46

		-3.453

		47



		5.5

		-4.173

		46

		-3.747

		47

		-3.353

		48



		6

		-4.082

		47

		-3.658

		47

		-3.260

		48



		6.5

		-3.998

		48

		-3.577

		48

		-3.174

		49



		7

		-3.920

		48

		-3.500

		48

		-3.093

		50



		7.5

		-3.848

		49

		-3.429

		49

		-3.017

		50



		8

		-3.779

		49

		-3.362

		49

		-2.946

		51



		8.5

		-3.714

		50

		-3.299

		50

		-2.879

		51



		9

		-3.653

		50

		-3.238

		50

		-2.814

		52



		9.5

		-3.594

		51

		-3.181

		51

		-2.753

		52



		10

		-3.538

		51

		-3.126

		51

		-2.694

		52



		10.5

		-3.485

		51

		-3.074

		52

		-2.638

		53



		11

		-3.434

		52

		-3.023

		52

		-2.584

		53



		11.5

		-3.385

		52

		-2.974

		52

		-2.531

		54



		12

		-3.337

		52

		-2.927

		53

		-2.481

		54



		12.5

		-3.291

		53

		-2.882

		53

		-2.432

		63



		13

		-3.247

		53

		-2.838

		53

		-2.384

		72



		13.5

		-3.204

		53

		-2.795

		54

		-2.338

		80



		14

		-3.163

		54

		-2.753

		54

		-2.293

		88



		14.5

		-3.122

		54

		-2.713

		58

		-2.249

		96



		15

		-3.083

		60

		-2.673

		65

		-2.207

		103



		15.5

		-3.045

		66

		-2.634

		72

		-2.165

		111



		16

		-3.008

		72

		-2.596

		79

		-2.124

		118



		16.5

		-2.971

		78

		-2.559

		86

		-2.084

		125



		17

		-2.936

		83

		-2.522

		92

		-2.045

		132



		17.5

		-2.901

		89

		-2.486

		99

		-2.006

		139



		18

		-2.867

		94

		-2.451

		105

		-1.969

		146



		18.5

		-2.834

		99

		-2.416

		111

		-1.931

		152



		19

		-2.801

		104

		-2.382

		117

		-1.895

		159



		19.5

		-2.769

		109

		-2.348

		123

		-1.859

		165



		20

		-2.737

		114

		-2.315

		129

		-1.823

		172



		20.5

		-2.706

		119

		-2.282

		135

		-1.788

		178



		21

		-2.676

		124

		-2.250

		141

		-1.754

		184



		

		Grade 3

		Grade 4

		Grade 5



		RS

		Theta

		Scale

		Theta

		Scale

		Theta

		Scale



		21.5

		-2.646

		128

		-2.217

		147

		-1.719

		190



		22

		-2.616

		133

		-2.186

		152

		-1.685

		196



		22.5

		-2.587

		138

		-2.154

		158

		-1.652

		202



		23

		-2.558

		142

		-2.123

		163

		-1.619

		208



		23.5

		-2.529

		147

		-2.092

		169

		-1.586

		214



		24

		-2.501

		151

		-2.061

		174

		-1.553

		220



		24.5

		-2.473

		155

		-2.031

		180

		-1.521

		226



		25

		-2.446

		160

		-2.001

		185

		-1.489

		231



		25.5

		-2.419

		164

		-1.971

		191

		-1.457

		237



		26

		-2.392

		168

		-1.941

		196

		-1.426

		243



		26.5

		-2.365

		172

		-1.911

		201

		-1.394

		248



		27

		-2.339

		176

		-1.882

		207

		-1.363

		254



		27.5

		-2.312

		180

		-1.852

		212

		-1.332

		259



		28

		-2.286

		184

		-1.823

		217

		-1.301

		265



		28.5

		-2.261

		188

		-1.794

		222

		-1.271

		270



		29

		-2.235

		192

		-1.765

		227

		-1.240

		276



		29.5

		-2.210

		196

		-1.737

		232

		-1.210

		281



		30

		-2.184

		200

		-1.708

		238

		-1.179

		287



		30.5

		-2.159

		204

		-1.680

		243

		-1.149

		292



		31

		-2.134

		208

		-1.651

		248

		-1.119

		297



		31.5

		-2.109

		212

		-1.623

		253

		-1.089

		303



		32

		-2.085

		216

		-1.595

		258

		-1.059

		308



		32.5

		-2.060

		220

		-1.567

		263

		-1.029

		313



		33

		-2.036

		224

		-1.540

		268

		-1.000

		319



		33.5

		-2.012

		227

		-1.512

		273

		-0.970

		324



		34

		-1.987

		231

		-1.484

		277

		-0.940

		329



		34.5

		-1.963

		235

		-1.457

		282

		-0.911

		335



		35

		-1.940

		239

		-1.430

		287

		-0.881

		340



		35.5

		-1.916

		242

		-1.403

		292

		-0.852

		345



		36

		-1.892

		246

		-1.375

		297

		-0.822

		350



		36.5

		-1.869

		250

		-1.348

		302

		-0.793

		356



		37

		-1.845

		253

		-1.322

		307

		-0.763

		361



		37.5

		-1.822

		257

		-1.295

		311

		-0.734

		366



		38

		-1.799

		261

		-1.268

		316

		-0.705

		371



		38.5

		-1.776

		264

		-1.242

		321

		-0.676

		377



		39

		-1.753

		268

		-1.215

		326

		-0.647

		382



		39.5

		-1.730

		271

		-1.189

		330

		-0.617

		387



		40

		-1.707

		275

		-1.163

		335

		-0.588

		392



		40.5

		-1.684

		278

		-1.136

		340

		-0.559

		397



		41

		-1.662

		282

		-1.110

		344

		-0.530

		403



		41.5

		-1.639

		286

		-1.084

		349

		-0.501

		408



		42

		-1.617

		289

		-1.058

		354

		-0.472

		413



		42.5

		-1.594

		293

		-1.032

		358

		-0.444

		418



		43

		-1.572

		296

		-1.007

		363

		-0.415

		423



		43.5

		-1.550

		299

		-0.981

		367

		-0.386

		428



		44

		-1.528

		303

		-0.955

		372

		-0.358

		433



		44.5

		-1.506

		306

		-0.930

		377

		-0.329

		439



		

		Grade 3

		Grade 4

		Grade 5



		RS

		Theta

		Scale

		Theta

		Scale

		Theta

		Scale



		45

		-1.484

		310

		-0.904

		381

		-0.300

		444



		45.5

		-1.462

		313

		-0.879

		386

		-0.272

		449



		46

		-1.440

		317

		-0.853

		390

		-0.244

		454



		46.5

		-1.419

		320

		-0.828

		395

		-0.216

		459



		47

		-1.397

		323

		-0.802

		399

		-0.187

		464



		47.5

		-1.376

		327

		-0.777

		404

		-0.159

		469



		48

		-1.354

		330

		-0.752

		408

		-0.132

		474



		48.5

		-1.333

		335

		-0.726

		413

		-0.104

		479



		49

		-1.311

		340

		-0.701

		417

		-0.076

		484



		49.5

		-1.290

		345

		-0.676

		422

		-0.049

		489



		50

		-1.269

		350

		-0.650

		426

		-0.021

		494



		50.5

		-1.248

		355

		-0.625

		431

		0.006

		498



		51

		-1.227

		360

		-0.599

		436

		0.033

		503



		51.5

		-1.205

		365

		-0.574

		440

		0.060

		508



		52

		-1.184

		369

		-0.549

		445

		0.087

		513



		52.5

		-1.163

		374

		-0.523

		449

		0.114

		518



		53

		-1.142

		379

		-0.497

		454

		0.141

		522



		53.5

		-1.121

		384

		-0.472

		458

		0.167

		527



		54

		-1.100

		389

		-0.446

		463

		0.194

		532



		54.5

		-1.079

		394

		-0.420

		468

		0.220

		537



		55

		-1.058

		399

		-0.395

		472

		0.246

		541



		55.5

		-1.037

		404

		-0.369

		477

		0.272

		546



		56

		-1.016

		409

		-0.343

		481

		0.297

		550



		56.5

		-0.995

		414

		-0.317

		486

		0.323

		555



		57

		-0.973

		419

		-0.291

		491

		0.349

		560



		57.5

		-0.952

		423

		-0.264

		495

		0.374

		564



		58

		-0.931

		428

		-0.238

		500

		0.399

		569



		58.5

		-0.910

		433

		-0.211

		505

		0.425

		573



		59

		-0.888

		438

		-0.185

		510

		0.450

		578



		59.5

		-0.867

		443

		-0.158

		514

		0.475

		582



		60

		-0.845

		448

		-0.131

		519

		0.499

		587



		60.5

		-0.824

		453

		-0.104

		524

		0.524

		591



		61

		-0.802

		458

		-0.077

		529

		0.549

		595



		61.5

		-0.780

		464

		-0.050

		534

		0.574

		600



		62

		-0.758

		469

		-0.022

		539

		0.598

		604



		62.5

		-0.736

		474

		0.006

		544

		0.623

		609



		63

		-0.714

		479

		0.034

		549

		0.647

		613



		63.5

		-0.691

		484

		0.062

		554

		0.672

		617



		64

		-0.669

		489

		0.090

		559

		0.696

		622



		64.5

		-0.646

		495

		0.118

		564

		0.721

		626



		65

		-0.623

		500

		0.147

		569

		0.746

		630



		65.5

		-0.600

		504

		0.176

		574

		0.770

		635



		66

		-0.576

		508

		0.205

		579

		0.795

		639



		66.5

		-0.553

		513

		0.234

		584

		0.820

		644



		67

		-0.529

		517

		0.264

		590

		0.844

		648



		67.5

		-0.505

		521

		0.294

		595

		0.869

		653



		68

		-0.480

		525

		0.324

		600

		0.894

		657



		

		Grade 3

		Grade 4

		Grade 5



		RS

		Theta

		Scale

		Theta

		Scale

		Theta

		Scale



		68.5

		-0.456

		530

		0.354

		606

		0.920

		662



		69

		-0.431

		534

		0.385

		611

		0.945

		666



		69.5

		-0.406

		539

		0.416

		617

		0.971

		671



		70

		-0.380

		543

		0.447

		622

		0.997

		675



		70.5

		-0.354

		548

		0.478

		628

		1.023

		680



		71

		-0.328

		553

		0.510

		634

		1.049

		685



		71.5

		-0.301

		557

		0.542

		639

		1.076

		689



		72

		-0.274

		562

		0.575

		645

		1.103

		694



		72.5

		-0.247

		567

		0.607

		651

		1.130

		699



		73

		-0.219

		572

		0.640

		657

		1.158

		704



		73.5

		-0.190

		577

		0.674

		663

		1.186

		709



		74

		-0.161

		582

		0.708

		669

		1.215

		714



		74.5

		-0.132

		588

		0.742

		675

		1.244

		719



		75

		-0.101

		593

		0.777

		681

		1.274

		725



		75.5

		-0.071

		599

		0.812

		688

		1.304

		730



		76

		-0.039

		604

		0.848

		694

		1.335

		736



		76.5

		-0.007

		610

		0.884

		700

		1.366

		741



		77

		0.025

		616

		0.920

		707

		1.399

		747



		77.5

		0.059

		622

		0.957

		714

		1.432

		753



		78

		0.093

		628

		0.995

		720

		1.465

		759



		78.5

		0.128

		634

		1.033

		727

		1.500

		765



		79

		0.164

		641

		1.072

		734

		1.536

		772



		79.5

		0.202

		647

		1.112

		741

		1.573

		778



		80

		0.240

		654

		1.153

		748

		1.610

		785



		80.5

		0.279

		661

		1.194

		756

		1.649

		792



		81

		0.319

		668

		1.236

		763

		1.690

		799



		81.5

		0.361

		676

		1.279

		771

		1.731

		806



		82

		0.404

		683

		1.323

		779

		1.774

		814



		82.5

		0.448

		691

		1.368

		787

		1.819

		822



		83

		0.494

		699

		1.414

		795

		1.865

		830



		83.5

		0.542

		708

		1.461

		804

		1.912

		839



		84

		0.591

		717

		1.510

		812

		1.962

		848



		84.5

		0.642

		726

		1.561

		821

		2.014

		857



		85

		0.696

		736

		1.613

		831

		2.068

		867



		85.5

		0.752

		745

		1.667

		840

		2.124

		877



		86

		0.810

		756

		1.723

		850

		2.183

		887



		86.5

		0.871

		767

		1.781

		861

		2.245

		898



		87

		0.936

		778

		1.842

		872

		2.310

		910



		87.5

		1.003

		790

		1.905

		883

		2.379

		922



		88

		1.074

		803

		1.972

		895

		2.451

		935



		88.5

		1.150

		817

		2.043

		908

		2.528

		949



		89

		1.230

		831

		2.118

		921

		2.609

		956



		89.5

		1.316

		846

		2.198

		935

		2.696

		957



		90

		1.408

		863

		2.284

		951

		2.790

		958



		90.5

		1.508

		880

		2.377

		956

		2.891

		958



		91

		1.616

		900

		2.478

		957

		3.000

		959



		91.5

		1.734

		921

		2.589

		958

		3.120

		960



		RS

		Grade 3

		Grade 4

		Grade 5



		RS

		Theta

		Scale

		Theta

		Scale

		Theta

		Scale



		92

		1.865

		944

		2.712

		959

		3.253

		961



		92.5

		2.012

		957

		2.851

		960

		3.402

		962



		93

		2.180

		958

		3.011

		961

		3.573

		963



		93.5

		2.377

		959

		3.199

		962

		3.772

		965



		94

		2.614

		961

		3.428

		964

		4.012

		966



		94.5

		2.917

		963

		3.722

		966

		4.317

		969



		95

		3.337

		966

		4.133

		969

		4.741

		972



		95.5

		4.045

		971

		4.833

		974

		5.452

		977



		96

		5.260

		980

		6.041

		983

		6.670

		986





Literacy Grades 6-8


(Shaded values are upper or lower trim values.)


		

		Grade 6

		Grade 7

		Grade 8



		RS

		Theta

		Scale

		Theta

		Scale

		Theta

		Scale



		0

		-6.898

		24

		-6.888

		25

		-6.987

		26



		0.5

		-5.702

		33

		-5.696

		33

		-5.778

		35



		1

		-5.019

		38

		-5.020

		38

		-5.081

		40



		1.5

		-4.623

		41

		-4.629

		41

		-4.674

		43



		2

		-4.343

		43

		-4.354

		43

		-4.386

		45



		2.5

		-4.127

		44

		-4.143

		45

		-4.164

		46



		3

		-3.952

		45

		-3.971

		46

		-3.984

		48



		3.5

		-3.803

		47

		-3.826

		47

		-3.832

		49



		4

		-3.675

		48

		-3.701

		48

		-3.702

		50



		4.5

		-3.561

		48

		-3.590

		49

		-3.588

		51



		5

		-3.460

		49

		-3.492

		49

		-3.486

		51



		5.5

		-3.367

		50

		-3.402

		50

		-3.395

		52



		6

		-3.283

		50

		-3.320

		50

		-3.312

		53



		6.5

		-3.204

		51

		-3.244

		51

		-3.235

		53



		7

		-3.132

		51

		-3.173

		52

		-3.165

		54



		7.5

		-3.064

		52

		-3.107

		52

		-3.099

		59



		8

		-2.999

		52

		-3.044

		52

		-3.038

		70



		8.5

		-2.939

		53

		-2.985

		53

		-2.981

		80



		9

		-2.881

		53

		-2.929

		53

		-2.926

		90



		9.5

		-2.826

		54

		-2.876

		54

		-2.875

		99



		10

		-2.774

		55

		-2.825

		56

		-2.826

		108



		10.5

		-2.723

		64

		-2.776

		65

		-2.779

		116



		11

		-2.675

		72

		-2.728

		73

		-2.735

		124



		11.5

		-2.628

		81

		-2.683

		81

		-2.692

		132



		12

		-2.583

		89

		-2.639

		89

		-2.651

		139



		12.5

		-2.539

		96

		-2.596

		97

		-2.611

		146



		13

		-2.497

		104

		-2.555

		104

		-2.572

		153



		13.5

		-2.456

		111

		-2.515

		111

		-2.535

		160



		14

		-2.416

		119

		-2.476

		118

		-2.499

		166



		14.5

		-2.377

		125

		-2.437

		125

		-2.464

		172



		15

		-2.339

		132

		-2.400

		132

		-2.430

		178



		15.5

		-2.301

		139

		-2.363

		138

		-2.396

		184



		16

		-2.265

		145

		-2.328

		144

		-2.364

		190



		16.5

		-2.229

		152

		-2.293

		151

		-2.332

		196



		17

		-2.194

		158

		-2.258

		157

		-2.301

		202



		17.5

		-2.160

		164

		-2.224

		163

		-2.270

		207



		18

		-2.126

		170

		-2.191

		169

		-2.240

		212



		18.5

		-2.093

		176

		-2.159

		175

		-2.210

		218



		19

		-2.060

		182

		-2.126

		180

		-2.181

		223



		19.5

		-2.028

		188

		-2.094

		186

		-2.152

		228



		20

		-1.996

		193

		-2.063

		192

		-2.123

		233



		20.5

		-1.965

		199

		-2.032

		197

		-2.095

		238



		21

		-1.934

		205

		-2.001

		203

		-2.067

		243



		

		Grade 6

		Grade 7

		Grade 8



		RS

		Theta

		Scale

		Theta

		Scale

		Theta

		Scale



		21.5

		-1.904

		210

		-1.971

		208

		-2.040

		248



		22

		-1.874

		215

		-1.941

		214

		-2.012

		253



		22.5

		-1.844

		221

		-1.911

		219

		-1.985

		258



		23

		-1.815

		226

		-1.882

		224

		-1.958

		263



		23.5

		-1.786

		231

		-1.852

		229

		-1.931

		267



		24

		-1.757

		236

		-1.823

		235

		-1.905

		272



		24.5

		-1.728

		241

		-1.794

		240

		-1.878

		277



		25

		-1.700

		246

		-1.766

		245

		-1.851

		282



		25.5

		-1.672

		251

		-1.737

		250

		-1.825

		286



		26

		-1.644

		256

		-1.709

		255

		-1.799

		291



		26.5

		-1.617

		261

		-1.680

		260

		-1.772

		296



		27

		-1.590

		266

		-1.652

		265

		-1.746

		301



		27.5

		-1.563

		271

		-1.624

		270

		-1.719

		305



		28

		-1.536

		276

		-1.596

		275

		-1.693

		310



		28.5

		-1.509

		280

		-1.568

		280

		-1.667

		315



		29

		-1.483

		285

		-1.540

		285

		-1.640

		319



		29.5

		-1.457

		290

		-1.513

		290

		-1.614

		324



		30

		-1.431

		294

		-1.485

		295

		-1.587

		329



		30.5

		-1.405

		299

		-1.457

		300

		-1.560

		334



		31

		-1.379

		304

		-1.429

		305

		-1.533

		339



		31.5

		-1.353

		308

		-1.402

		310

		-1.506

		343



		32

		-1.328

		313

		-1.374

		315

		-1.479

		348



		32.5

		-1.303

		317

		-1.346

		320

		-1.452

		353



		33

		-1.277

		322

		-1.319

		325

		-1.425

		358



		33.5

		-1.252

		326

		-1.291

		330

		-1.397

		363



		34

		-1.227

		331

		-1.263

		335

		-1.370

		368



		34.5

		-1.203

		335

		-1.235

		340

		-1.342

		373



		35

		-1.178

		340

		-1.207

		345

		-1.314

		378



		35.5

		-1.153

		344

		-1.179

		350

		-1.286

		383



		36

		-1.129

		348

		-1.151

		355

		-1.257

		388



		36.5

		-1.105

		353

		-1.123

		360

		-1.229

		393



		37

		-1.080

		357

		-1.095

		365

		-1.200

		398



		37.5

		-1.056

		361

		-1.067

		370

		-1.171

		403



		38

		-1.032

		366

		-1.039

		375

		-1.142

		408



		38.5

		-1.008

		370

		-1.010

		380

		-1.113

		414



		39

		-0.984

		374

		-0.982

		385

		-1.083

		419



		39.5

		-0.960

		379

		-0.953

		390

		-1.054

		424



		40

		-0.936

		383

		-0.925

		395

		-1.024

		429



		40.5

		-0.912

		387

		-0.896

		400

		-0.994

		435



		41

		-0.889

		391

		-0.867

		405

		-0.964

		440



		41.5

		-0.865

		395

		-0.838

		411

		-0.934

		446



		42

		-0.841

		400

		-0.809

		416

		-0.903

		451



		42.5

		-0.818

		404

		-0.780

		421

		-0.873

		457



		43

		-0.794

		408

		-0.751

		426

		-0.842

		462



		43.5

		-0.770

		412

		-0.721

		431

		-0.811

		468



		44

		-0.747

		417

		-0.692

		437

		-0.780

		473



		44.5

		-0.723

		421

		-0.662

		442

		-0.749

		479



		

		Grade 6

		Grade 7

		Grade 8



		RS

		Theta

		Scale

		Theta

		Scale

		Theta

		Scale



		45

		-0.700

		425

		-0.632

		447

		-0.718

		484



		45.5

		-0.676

		429

		-0.602

		453

		-0.687

		490



		46

		-0.653

		433

		-0.572

		458

		-0.655

		495



		46.5

		-0.629

		438

		-0.542

		463

		-0.624

		501



		47

		-0.606

		442

		-0.512

		469

		-0.592

		507



		47.5

		-0.582

		446

		-0.482

		474

		-0.561

		512



		48

		-0.559

		450

		-0.451

		480

		-0.529

		518



		48.5

		-0.535

		454

		-0.420

		485

		-0.497

		524



		49

		-0.512

		459

		-0.390

		491

		-0.465

		529



		49.5

		-0.488

		463

		-0.359

		496

		-0.433

		535



		50

		-0.464

		467

		-0.328

		502

		-0.401

		541



		50.5

		-0.441

		471

		-0.297

		507

		-0.369

		546



		51

		-0.417

		475

		-0.266

		513

		-0.337

		552



		51.5

		-0.393

		480

		-0.234

		518

		-0.306

		558



		52

		-0.369

		484

		-0.203

		524

		-0.274

		564



		52.5

		-0.346

		488

		-0.172

		530

		-0.242

		569



		53

		-0.322

		493

		-0.140

		535

		-0.210

		575



		53.5

		-0.298

		497

		-0.109

		541

		-0.178

		581



		54

		-0.273

		501

		-0.077

		546

		-0.146

		586



		54.5

		-0.249

		505

		-0.045

		552

		-0.114

		592



		55

		-0.225

		510

		-0.014

		558

		-0.082

		598



		55.5

		-0.201

		514

		0.018

		563

		-0.050

		604



		56

		-0.176

		518

		0.050

		569

		-0.018

		609



		56.5

		-0.152

		523

		0.082

		575

		0.014

		615



		57

		-0.127

		527

		0.114

		581

		0.046

		621



		57.5

		-0.102

		532

		0.146

		586

		0.078

		626



		58

		-0.077

		536

		0.178

		592

		0.110

		632



		58.5

		-0.052

		541

		0.210

		598

		0.141

		638



		59

		-0.027

		545

		0.242

		603

		0.173

		643



		59.5

		-0.002

		550

		0.274

		609

		0.205

		649



		60

		0.024

		554

		0.306

		615

		0.237

		655



		60.5

		0.049

		559

		0.339

		621

		0.268

		660



		61

		0.075

		563

		0.371

		626

		0.300

		666



		61.5

		0.101

		568

		0.403

		632

		0.332

		672



		62

		0.127

		573

		0.435

		638

		0.364

		677



		62.5

		0.153

		577

		0.468

		644

		0.395

		683



		63

		0.179

		582

		0.500

		650

		0.427

		689



		63.5

		0.206

		587

		0.533

		655

		0.459

		694



		64

		0.232

		591

		0.565

		661

		0.490

		700



		64.5

		0.259

		596

		0.598

		667

		0.522

		706



		65

		0.286

		601

		0.630

		673

		0.554

		711



		65.5

		0.314

		606

		0.663

		679

		0.586

		717



		66

		0.341

		611

		0.696

		684

		0.618

		723



		66.5

		0.369

		616

		0.729

		690

		0.650

		728



		67

		0.397

		621

		0.762

		696

		0.682

		734



		67.5

		0.425

		626

		0.795

		702

		0.714

		740



		68

		0.454

		631

		0.828

		708

		0.746

		746



		

		Grade 6

		Grade 7

		Grade 8



		RS

		Theta

		Scale

		Theta

		Scale

		Theta

		Scale



		68.5

		0.483

		636

		0.861

		714

		0.779

		751



		69

		0.512

		641

		0.895

		720

		0.811

		757



		69.5

		0.541

		647

		0.929

		726

		0.844

		763



		70

		0.571

		652

		0.963

		732

		0.877

		769



		70.5

		0.601

		657

		0.997

		738

		0.910

		775



		71

		0.631

		663

		1.031

		744

		0.943

		781



		71.5

		0.662

		668

		1.066

		751

		0.976

		787



		72

		0.693

		674

		1.101

		757

		1.010

		793



		72.5

		0.724

		679

		1.136

		763

		1.044

		799



		73

		0.756

		685

		1.171

		769

		1.078

		805



		73.5

		0.788

		691

		1.207

		776

		1.113

		811



		74

		0.821

		697

		1.243

		782

		1.147

		817



		74.5

		0.854

		703

		1.280

		789

		1.183

		824



		75

		0.888

		709

		1.317

		795

		1.218

		830



		75.5

		0.922

		715

		1.354

		802

		1.254

		836



		76

		0.957

		721

		1.392

		809

		1.291

		843



		76.5

		0.993

		727

		1.430

		816

		1.328

		850



		77

		1.029

		734

		1.469

		823

		1.365

		856



		77.5

		1.065

		740

		1.509

		830

		1.403

		863



		78

		1.103

		747

		1.549

		837

		1.442

		870



		78.5

		1.141

		754

		1.590

		844

		1.481

		877



		79

		1.180

		761

		1.631

		852

		1.521

		884



		79.5

		1.220

		768

		1.673

		859

		1.562

		891



		80

		1.261

		775

		1.716

		867

		1.604

		899



		80.5

		1.302

		783

		1.760

		875

		1.646

		906



		81

		1.345

		790

		1.805

		883

		1.690

		914



		81.5

		1.389

		798

		1.851

		891

		1.734

		922



		82

		1.434

		806

		1.898

		899

		1.780

		930



		82.5

		1.480

		814

		1.946

		908

		1.826

		939



		83

		1.528

		823

		1.995

		917

		1.875

		947



		83.5

		1.578

		832

		2.046

		926

		1.924

		956



		84

		1.628

		841

		2.098

		935

		1.975

		956



		84.5

		1.681

		850

		2.152

		945

		2.028

		957



		85

		1.736

		860

		2.207

		954

		2.082

		957



		85.5

		1.793

		870

		2.265

		956

		2.139

		958



		86

		1.852

		881

		2.325

		957

		2.198

		958



		86.5

		1.914

		892

		2.387

		957

		2.259

		958



		87

		1.978

		903

		2.452

		958

		2.324

		959



		87.5

		2.046

		915

		2.519

		958

		2.391

		959



		88

		2.117

		928

		2.590

		959

		2.461

		960



		88.5

		2.193

		942

		2.665

		959

		2.536

		960



		89

		2.273

		956

		2.745

		960

		2.615

		961



		89.5

		2.358

		957

		2.829

		960

		2.700

		962



		90

		2.449

		957

		2.919

		961

		2.790

		962



		90.5

		2.547

		958

		3.016

		962

		2.887

		963



		91

		2.654

		959

		3.121

		963

		2.993

		964



		91.5

		2.771

		960

		3.237

		963

		3.109

		965



		

		Grade 6

		Grade 7

		Grade 8



		RS

		Theta

		Scale

		Theta

		Scale

		Theta

		Scale



		92

		2.901

		961

		3.364

		964

		3.237

		966



		92.5

		3.047

		962

		3.508

		965

		3.382

		967



		93

		3.213

		963

		3.672

		967

		3.547

		968



		93.5

		3.408

		964

		3.864

		968

		3.740

		969



		94

		3.644

		966

		4.097

		970

		3.975

		971



		94.5

		3.944

		968

		4.395

		972

		4.274

		973



		95

		4.363

		971

		4.810

		975

		4.691

		976



		95.5

		5.069

		976

		5.514

		980

		5.396

		981



		96

		6.283

		985

		6.725

		989

		6.609

		990





Mathematics Grades 3-5


(Shaded values are upper or lower trim values.)


		

		Grade 3

		Grade 4

		Grade 5



		RS

		Theta

		Scale

		Theta 

		Scale

		Theta

		Scale



		0

		-7.190

		20

		-6.149

		40

		-5.704

		59



		1

		-5.968

		73

		-4.928

		115

		-4.476

		155



		2

		-5.249

		138

		-4.210

		181

		-3.750

		221



		3

		-4.817

		177

		-3.781

		220

		-3.312

		261



		4

		-4.504

		206

		-3.471

		248

		-2.992

		290



		5

		-4.255

		228

		-3.226

		270

		-2.738

		313



		6

		-4.047

		247

		-3.022

		289

		-2.526

		333



		7

		-3.868

		264

		-2.847

		305

		-2.342

		349



		8

		-3.709

		278

		-2.692

		319

		-2.179

		364



		9

		-3.565

		291

		-2.554

		331

		-2.033

		377



		10

		-3.435

		303

		-2.428

		343

		-1.899

		390



		11

		-3.314

		314

		-2.312

		353

		-1.776

		401



		12

		-3.201

		324

		-2.204

		363

		-1.661

		411



		13

		-3.096

		334

		-2.103

		372

		-1.554

		421



		14

		-2.996

		343

		-2.008

		381

		-1.453

		430



		15

		-2.902

		352

		-1.917

		389

		-1.357

		439



		16

		-2.812

		360

		-1.831

		397

		-1.265

		447



		17

		-2.726

		368

		-1.748

		405

		-1.178

		455



		18

		-2.643

		375

		-1.669

		412

		-1.094

		463



		19

		-2.563

		382

		-1.593

		419

		-1.013

		470



		20

		-2.487

		389

		-1.519

		426

		-0.935

		477



		21

		-2.412

		396

		-1.447

		432

		-0.860

		484



		22

		-2.340

		403

		-1.377

		439

		-0.786

		491



		23

		-2.270

		409

		-1.309

		445

		-0.715

		497



		24

		-2.202

		415

		-1.243

		451

		-0.646

		504



		25

		-2.136

		421

		-1.178

		457

		-0.578

		510



		26

		-2.071

		427

		-1.115

		462

		-0.512

		516



		27

		-2.008

		433

		-1.053

		468

		-0.447

		522



		28

		-1.946

		439

		-0.992

		474

		-0.384

		528



		29

		-1.885

		444

		-0.932

		479

		-0.322

		533



		30

		-1.825

		449

		-0.872

		484

		-0.261

		539



		31

		-1.767

		455

		-0.814

		490

		-0.201

		544



		32

		-1.709

		460

		-0.757

		495

		-0.142

		550



		33

		-1.652

		465

		-0.700

		500

		-0.084

		555



		34

		-1.596

		470

		-0.644

		505

		-0.027

		560



		35

		-1.540

		475

		-0.589

		510

		0.029

		565



		36

		-1.485

		480

		-0.534

		515

		0.085

		570



		37

		-1.431

		485

		-0.480

		520

		0.140

		575



		38

		-1.377

		490

		-0.426

		525

		0.194

		580



		39

		-1.323

		495

		-0.372

		530

		0.248

		585



		40

		-1.270

		500

		-0.319

		535

		0.301

		590



		41

		-1.217

		505

		-0.266

		540

		0.354

		595



		42

		-1.164

		510

		-0.214

		544

		0.406

		599



		

		Grade 3

		Grade 4

		Grade 5



		RS

		Theta

		Scale

		Theta

		Scale

		Theta

		Scale



		43

		-1.111

		514

		-0.161

		549

		0.458

		604



		44

		-1.058

		519

		-0.109

		554

		0.511

		609



		45

		-1.005

		524

		-0.057

		559

		0.563

		614



		46

		-0.952

		529

		-0.005

		563

		0.615

		618



		47

		-0.898

		534

		0.048

		568

		0.667

		623



		48

		-0.844

		539

		0.100

		573

		0.719

		628



		49

		-0.789

		544

		0.152

		578

		0.772

		633



		50

		-0.734

		549

		0.205

		583

		0.825

		638



		51

		-0.678

		554

		0.258

		587

		0.878

		642



		52

		-0.622

		559

		0.312

		592

		0.933

		647



		53

		-0.564

		564

		0.366

		597

		0.988

		652



		54

		-0.505

		570

		0.421

		602

		1.044

		657



		55

		-0.446

		575

		0.476

		607

		1.101

		663



		56

		-0.384

		581

		0.533

		612

		1.159

		668



		57

		-0.322

		586

		0.591

		618

		1.219

		673



		58

		-0.258

		592

		0.649

		623

		1.281

		679



		59

		-0.192

		598

		0.710

		628

		1.344

		685



		60

		-0.125

		604

		0.772

		634

		1.410

		691



		61

		-0.055

		611

		0.836

		640

		1.478

		697



		62

		0.017

		617

		0.902

		646

		1.549

		703



		63

		0.090

		624

		0.971

		652

		1.623

		710



		64

		0.167

		631

		1.043

		659

		1.700

		717



		65

		0.246

		638

		1.118

		666

		1.782

		725



		66

		0.328

		645

		1.198

		673

		1.869

		733



		67

		0.414

		653

		1.282

		681

		1.961

		741



		68

		0.505

		662

		1.372

		689

		2.059

		750



		69

		0.600

		670

		1.469

		698

		2.165

		760



		70

		0.703

		680

		1.575

		707

		2.280

		770



		71

		0.814

		690

		1.691

		718

		2.406

		781



		72

		0.935

		701

		1.819

		729

		2.545

		794



		73

		1.071

		713

		1.963

		743

		2.700

		808



		74

		1.226

		727

		2.129

		758

		2.877

		824



		75

		1.408

		744

		2.324

		775

		3.083

		843



		76

		1.629

		764

		2.560

		797

		3.332

		866



		77

		1.916

		790

		2.862

		824

		3.646

		894



		78

		2.321

		827

		3.282

		863

		4.079

		934



		79

		3.015

		890

		3.992

		927

		4.802

		960



		80

		4.222

		961

		5.209

		965

		6.027

		974





Mathematics Grades 6-8


(Shaded values are upper or lower trim values.)


		

		Grade 6

		Grade 7

		Grade 8



		RS

		Theta

		Scale

		Theta

		Scale

		Theta

		Scale



		0

		-5.611

		82

		-5.182

		132

		-4.713

		165



		1

		-4.386

		193

		-3.947

		245

		-3.491

		276



		2

		-3.662

		259

		-3.212

		312

		-2.771

		341



		3

		-3.226

		299

		-2.766

		352

		-2.339

		381



		4

		-2.908

		328

		-2.439

		382

		-2.026

		409



		5

		-2.655

		351

		-2.179

		406

		-1.776

		432



		6

		-2.443

		370

		-1.960

		426

		-1.568

		451



		7

		-2.260

		387

		-1.770

		443

		-1.388

		467



		8

		-2.097

		402

		-1.602

		458

		-1.229

		482



		9

		-1.951

		415

		-1.451

		472

		-1.085

		495



		10

		-1.818

		427

		-1.314

		484

		-0.954

		507



		11

		-1.695

		438

		-1.187

		496

		-0.832

		518



		12

		-1.580

		449

		-1.069

		507

		-0.719

		528



		13

		-1.474

		458

		-0.960

		517

		-0.613

		538



		14

		-1.373

		468

		-0.856

		526

		-0.512

		547



		15

		-1.279

		476

		-0.759

		535

		-0.417

		556



		16

		-1.189

		484

		-0.667

		543

		-0.326

		564



		17

		-1.104

		492

		-0.579

		551

		-0.239

		572



		18

		-1.023

		499

		-0.495

		559

		-0.155

		580



		19

		-0.945

		507

		-0.414

		566

		-0.074

		587



		20

		-0.871

		513

		-0.337

		573

		0.004

		594



		21

		-0.800

		520

		-0.262

		580

		0.079

		601



		22

		-0.731

		526

		-0.190

		587

		0.152

		608



		23

		-0.665

		532

		-0.120

		593

		0.224

		614



		24

		-0.601

		538

		-0.052

		599

		0.293

		620



		25

		-0.540

		543

		0.014

		605

		0.360

		626



		26

		-0.480

		549

		0.078

		611

		0.426

		632



		27

		-0.422

		554

		0.141

		617

		0.490

		638



		28

		-0.365

		559

		0.202

		622

		0.553

		644



		29

		-0.310

		564

		0.262

		628

		0.614

		650



		30

		-0.256

		569

		0.321

		633

		0.674

		655



		31

		-0.203

		574

		0.378

		638

		0.733

		660



		32

		-0.151

		579

		0.435

		644

		0.791

		666



		33

		-0.100

		583

		0.490

		649

		0.847

		671



		34

		-0.050

		588

		0.545

		654

		0.903

		676



		35

		0.000

		593

		0.599

		658

		0.958

		681



		36

		0.049

		597

		0.652

		663

		1.011

		686



		37

		0.098

		601

		0.704

		668

		1.065

		691



		38

		0.147

		606

		0.756

		673

		1.117

		695



		39

		0.195

		610

		0.807

		677

		1.169

		700



		40

		0.243

		615

		0.858

		682

		1.220

		705



		41

		0.291

		619

		0.908

		687

		1.270

		709



		42

		0.340

		623

		0.958

		691

		1.321

		714



		RS

		Grade 6

		Grade 7

		Grade 8



		RS

		Theta

		Scale

		Theta

		Scale

		Theta

		Scale



		43

		0.388

		628

		1.008

		696

		1.371

		718



		44

		0.437

		632

		1.058

		700

		1.421

		723



		45

		0.486

		637

		1.108

		705

		1.470

		727



		46

		0.536

		641

		1.158

		709

		1.520

		732



		47

		0.587

		646

		1.208

		714

		1.570

		737



		48

		0.638

		651

		1.258

		719

		1.620

		741



		49

		0.690

		655

		1.310

		723

		1.670

		746



		50

		0.742

		660

		1.361

		728

		1.721

		750



		51

		0.796

		665

		1.414

		733

		1.772

		755



		52

		0.851

		670

		1.468

		738

		1.824

		760



		53

		0.907

		675

		1.523

		743

		1.877

		764



		54

		0.965

		680

		1.579

		748

		1.930

		769



		55

		1.024

		686

		1.637

		753

		1.985

		774



		56

		1.085

		691

		1.697

		758

		2.042

		779



		57

		1.147

		697

		1.759

		764

		2.099

		785



		58

		1.212

		703

		1.823

		770

		2.159

		790



		59

		1.278

		709

		1.890

		776

		2.221

		796



		60

		1.347

		715

		1.960

		782

		2.284

		802



		61

		1.419

		722

		2.034

		789

		2.351

		808



		62

		1.494

		728

		2.111

		796

		2.420

		814



		63

		1.572

		736

		2.193

		804

		2.493

		821



		64

		1.654

		743

		2.279

		811

		2.570

		828



		65

		1.739

		751

		2.371

		820

		2.651

		835



		66

		1.830

		759

		2.470

		829

		2.737

		843



		67

		1.926

		768

		2.575

		838

		2.829

		851



		68

		2.029

		777

		2.688

		849

		2.928

		860



		69

		2.139

		787

		2.811

		860

		3.035

		870



		70

		2.258

		798

		2.944

		872

		3.151

		880



		71

		2.389

		810

		3.090

		885

		3.278

		892



		72

		2.533

		823

		3.252

		900

		3.419

		905



		73

		2.694

		838

		3.433

		916

		3.577

		919



		74

		2.879

		854

		3.639

		935

		3.757

		936



		75

		3.094

		874

		3.876

		955

		3.967

		955



		76

		3.353

		898

		4.159

		958

		4.219

		958



		77

		3.682

		928

		4.510

		962

		4.537

		961



		78

		4.134

		957

		4.982

		968

		4.975

		966



		79

		4.880

		965

		5.746

		976

		5.703

		974



		80

		6.126

		979

		7.001

		990

		6.931

		988
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Figure 3


Illustration of Growth Increments for Below-Proficient Student (Amy) and Performance Thresholds for Proficient Student (Bill) across Grades 3-8, with Corresponding On-Grade Scale Score Cuts Shown
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Table 1


Proficient Scale Score Standards (Cut Scores) and Growth Expectations for Arkansas Benchmark Examinations in Literacy and Mathematics


		Proficient Scale Score Standards

		Growth Expectations



		Grade Level

		Literacy

		Mathematics

		Grade Progression

		Literacy

		Mathematics



		3

		500

		500

		3 to 4

		59 points

		59 points



		4

		559

		559

		4 to 5

		45 points

		45 points



		5

		604

		604

		5 to 6

		37 points

		37 points



		6

		641

		641

		6 to 7

		32 points

		32 points



		7

		673

		673

		7 to 8

		27 points

		27 points



		8

		700

		700

		3 to 8

		200 points

		200 points





Note:  Growth Expectations shown reflect between-grade gains for performance at Proficient cut scores for respective grade levels.
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MEMORANDUM FOR THE RECORD (Final)


TO:  

Gayle Potter, ADE


FROM:   
William J. Brown, Jr., Brownstar, Incorporated


Gregory J. Cizek, University of North Carolina at Chapel Hill


Huynh Huynh, University of South Carolina, Chair


Robert W. Lissitz, University of Maryland 


William A. Mehrens, Michigan State University (Emeritus Professor)


E. Roger Trent, Trent Consulting


RE: 

Operational Vertical Scale for Benchmark Exams


DATE: 
January 23, 2006


In a meeting in Little Rock on December 1 and 2, 2005, members of the Arkansas Technical Advisory Committee on Assessment (TAC) and staff of the Arkansas Department of Education (ADE) heard the presentation of  Dr. Michael Bunch of Measurement Incorporated (MI) on the Questar/MI construction of the vertical
 scale for the Arkansas Benchmark examinations of literacy and mathematics, grades 3-8.  Data for the vertical scale came from the spring 2005 administration of the Benchmark examinations. TAC members recommended that MI provide more explicit descriptions about setting vertical scale scores at the very extreme ends. In addition, TAC also recommended that vertical scores for the grade 3 Literacy test below the Proficient level be refined so that the Below Basic/Basic cut score would move upward from grade 3 to grade 4 on the vertical scale.


A revised version of the document on the vertical scale (dated December 16, 2005) was sent to Dr. Huynh with copy to Dr. Lissitz for input. Dr. Huynh sent several editorial recommendations to Dr. Bunch. The final document dated 12/22/2005 was sent to Dr. Huynh Huynh who noticed that all TAC recommendations were adhered to.


As a group, TAC members made the following comments on the Questar/MI final vertical score scale for the Benchmark examinations.


1. As noted in the document, raw data on the vertical scale continuum fluctuates at the upper grade levels. This phenomenon is not unique to Arkansas as it has been seen in other situations. Upon TAC recommendation, MI fit a logarithmic trend line to the Basic/Proficient cut scores. The correlation between the raw cut score and the fitted score was found to be 0.861 for Literacy and 0.961 for Mathematics. TAC members agreed that these correlations give credence to using a logarithmic function for the Basic/Proficient cut scores across grades.


2. TAC members agreed that a vertical scale system with operational scores between 001 and 999 was desirable for reporting purposes. At the student level, all scale scores are reported with only three digits, a fact that would provide simplicity and ease in printing student reports.


3. Anchoring the Basic/Proficient cut score at 500 at Grade 3 and 700 at Grade 8 accomplished the goal of having operational scores between 001 and 999.  

4. The scale score system provides an increasing trend across grades 3-8 for each of the three cut scores (Below Basic/Basic, Basic/Proficient, and Proficient/Advanced). This increasing trend line would render simplicity in building the growth status for school accountability as required by Act 35. For example, the increase in scale scores from one grade to the next for any of these cut scores could be taken as a standard for assessing student improvement (or lack of it) between these two adjacent grades. These assessments could form a basis for the construction of a growth index for school accountability.


5. TAC members cautioned that the vertical score system as constructed is not an interval scale across grade levels. Thus grade to grade changes of 30 score points between Grades 3 and 4 and between Grades 6 and 8, for example, do not represent equivalent improvements in student ability in the subject area (Literacy or Mathematics).  


6. TAC members recommended to the ADE that, once adopted, the vertical scale system should be fixed and used continuously until major changes are made in content or in instructional emphasis. Although these cycles are about five years in many situations, TAC recommended that ADE administer off-level items now and then (every three years or so) to gauge the stability of the vertical score scale.


With the above observations and comments, the TAC recommend that ADE accept the Questar/MI vertical score scale as documented in the final MI report to the Department. 


Respectfully submitted


Huynh Huynh, Chair
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Figure 1


Literacy Scale Cut Scores
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Grade 3


			-7.5347460111			20.0029524356


			-6.3284060111			28.7537427956


			-5.6320360111			33.8052107756


			-5.2234760111			36.7689050156


			-4.9327660111			38.8777153556


			-4.7066060111			40.5182799956


			-4.5212360111			41.8629539756


			-4.3639860111			43.0036454756


			-4.2272760111			43.9953398156


			-4.1062260111			44.8734365156


			-3.9974960111			45.6621639356


			-3.8987060111			46.3787865956


			-3.8080960111			47.0360715356


			-3.7243360111			47.6436665756


			-3.6463860111			48.2091158756


			-3.5734460111			48.7382226356


			-3.5048460111			49.2358470356


			-3.4400460111			49.7059062356


			-3.3786060111			50.1515919956


			-3.3201460111			50.5756608356


			-3.2643660111			50.9802889556


			-3.2109860111			51.3675074756


			-3.1597860111			51.7389122756


			-3.1105560111			52.0960266956


			-3.0631360111			52.4400113756


			-3.0173660111			52.7720269556


			-2.9731160111			53.0930164556


			-2.9302560111			53.4039228956


			-2.8886860111			53.7054716756


			-2.8483160111			53.5925707407


			-2.8090460111			60.6059729983


			-2.7708160111			67.4336370754


			-2.7335360111			74.0916364684


			-2.6971560111			80.5889008975


			-2.6616060111			86.9379319711


			-2.6268460111			93.1458734652


			-2.5928060111			99.2252269882


			-2.5594560111			105.1813503723


			-2.5267360111			111.0249592816


			-2.4946260111			116.7596256042


			-2.4630760111			122.3942790605


			-2.4320560111			127.9342774825


			-2.4015260111			133.3867646463


			-2.3714760111			138.7535264961


			-2.3418460111			144.0452786961


			-2.3126360111			149.2620212462


			-2.2838160111			154.4091119787


			-2.2553560111			159.4919087256


			-2.2272360111			164.5139833751


			-2.1994360111			169.4789078151


			-2.1719460111			174.3884679899


			-2.1447260111			179.2498076754


			-2.1177860111			184.0611409278


			-2.0910960111			188.827825579


			-2.0646360111			193.5534335173


			-2.0384160111			198.2361787986


			-2.0123960111			202.8832051989


			-1.9865760111			207.4945127185


			-1.9609560111			212.0701013571


			-1.9355060111			216.615328947


			-1.9102360111			221.1284095442


			-1.8851260111			225.6129150366


			-1.8601760111			230.0688454244


			-1.8353760111			234.4979866515


			-1.8107160111			238.902124662


			-1.7862060111			243.2794735118


			-1.7618160111			247.6353910332


			-1.7375660111			251.9663053379


			-1.7134360111			256.2757883141


			-1.6894260111			260.5638399618


			-1.6655360111			264.830460281


			-1.6417660111			269.0756492716


			-1.6181160111			273.2994069338


			-1.5945660111			277.5053051555


			-1.5711360111			281.6897720487


			-1.5478060111			285.8563795014


			-1.5245860111			290.0033415697


			-1.5014760111			294.1306582535


			-1.4784660111			298.2401154969


			-1.4555660111			302.3299273558


			-1.4327560111			306.4036657183


			-1.4100560111			310.4577586964


			-1.3874460111			314.495778178


			-1.3649360111			318.5159382192


			-1.3425160111			322.5200247641


			-1.3201960111			326.5062518685


			-1.2979660111			330.4764054765


			-1.2758260111			334.4304855881


			-1.2537660111			338.3702781474


			-1.2317960111			342.2939972103


			-1.2099160111			346.2016427768


			-1.1881060111			350.0967867349


			-1.1663760111			353.9776431408


			-1.1447160111			357.8459979383


			-1.1231360111			361.7000651835


			-1.1016160111			365.5434167645


			-1.0801560111			369.3760526812


			-1.0587660111			373.1961869896


			-1.0374260111			377.0073915777


			-1.0161360111			380.8096664457


			-0.9948860111			384.6047975374


			-0.9736860111			388.390998909


			-0.9525260111			392.1700565044


			-0.9313960111			395.9437562676


			-0.9102860111			399.7138841428


			-0.8892060111			403.4786541859


			-0.8681360111			407.2416382849


			-0.8470760111			411.0028364398


			-0.8260260111			414.7622486507


			-0.8049660111			418.5234468057


			-0.7838960111			422.2864309047


			-0.7628160111			426.0512009477


			-0.7417160111			429.8195428789


			-0.7205760111			433.5950285862


			-0.6994060111			437.3758721256


			-0.6781860111			441.1656453852


			-0.6569160111			444.9643483651


			-0.6355860111			448.7737670092


			-0.6141860111			452.5956872616


			-0.5927160111			456.4301091224


			-0.5711560111			460.2806044795


			-0.5494960111			464.148959277


			-0.5277360111			468.035173515


			-0.5058660111			471.9410331375


			-0.4838760111			475.8683240884


			-0.4617460111			479.820618256


			-0.4394760111			483.7979156402


			-0.4170560111			487.802002185


			-0.3944660111			491.8364497786


			-0.3717060111			495.9012584209


			-0.3487560111			500


			-0.3256060111			504.13446046


			-0.3022460111			508.3064257449


			-0.2786560111			512.5194677428


			-0.2548260111			516.7753723977


			-0.2307560111			521.0741397096


			-0.2064060111			525.4229134548


			-0.1817760111			529.8216936332


			-0.1568460111			534.2740521328


			-0.1316060111			538.7817748978


			-0.1060260111			543.3502197603


			-0.0800960111			547.9811726643


			-0.0537960111			552.6782054979


			-0.0271060111			557.4448901492


			0.0000039889			562.2865844503


			0.0275439889			567.2050743452


			0.0555339889			572.2039317221


			0.0840239889			577.2920863011


			0.1130139889			582.4695380823


			0.1425539889			587.7452167859


			0.1726639889			593.1226942999


			0.2033739889			598.6073284566


			0.2347239889			604.206263032


			0.2667439889			609.9248558583


			0.2994839889			615.7720366557


			0.3329839889			621.7549492004


			0.3672939889			627.8825232125


			0.4024539889			634.1619024684


			0.4385139889			640.6020166881


			0.4755539889			647.2171534241


			0.5136239889			654.0162423965


			0.5527839889			661.0099992696


			0.5931239889			668.2144975399


			0.6347239889			675.6440247595


			0.6776739889			683.314654425


			0.7220639889			691.2424600327


			0.7680139889			699.4488729112


			0.8156339889			707.9535384449


			0.8650739889			716.7832457944


			0.9164639889			725.9612122323


			0.9699839889			735.5195847515


			1.0258239889			745.4922962886


			1.0842039889			755.9186376128


			1.1453439889			766.8378994928


			1.2095539889			778.3054461942


			1.2771539889			790.3784279261


			1.3485139889			803.1229246183


			1.4241139889			816.6246615848


			1.5044739889			830.9765079159


			1.5902739889			846.2999078064


			1.6823339889			862.741308668


			1.7816839889			880.4846627371


			1.8896639889			899.7692865155


			2.0080039889			920.9041483226


			2.1390739889			944.3125168966


			2.2862039889			956.5895547555


			2.4542239889			957.8092119355


			2.6506939889			959.2353876655


			2.8882439889			960.9597631155


			3.1905739889			963.1543765855


			3.6108739889			966.2053342855


			4.3191039889			971.3463758555


			5.5336839889			980.1630120755





Original


Modified


Lower Trim


Upper Trim


Modified


Original


PredTheta


Scale Score


20.0029524356


28.7537427956


33.8052107756


36.7689050156


38.8777153556


40.5182799956


41.8629539756


43.0036454756


43.9953398156


44.8734365156


45.6621639356


46.3787865956


47.0360715356


47.6436665756


48.2091158756


48.7382226356


49.2358470356


49.7059062356


50.1515919956


50.5756608356


50.9802889556


51.3675074756


51.7389122756


52.0960266956


52.4400113756


52.7720269556


53.0930164556


53.4039228956


53.7054716756


53.9493875092


60.0798272092


66.0479125092


71.8676933092


77.5469751092


83.0966856092


88.5230692092


93.8370536092


99.0433221092


104.1512413092


109.1639334092


114.0892039092


118.9317361092


123.6977744092


128.3888799092


133.0144192092


137.5743923092


142.0734825092


146.5163731092


150.9061863092


155.2460443092


159.5375082092


163.7868224092


167.9924258092


172.1590017092


176.2896723092


180.3828765092


184.4448587092


188.4756189092


192.4751571092


196.4481566092


200.3930563092


204.3129784092


208.2079229092


212.0794509092


215.9291235092


219.7553796092


223.5629025092


227.3485700092


231.1155043092


234.8637054092


238.5931733092


242.3039080092


245.9959095092


249.6723000092


253.3299573092


256.9720036092


260.5968778092


264.2045799092


267.7966710092


271.3715900092


274.9324591092


278.4761561092


282.0058032092


285.5198393092


289.0198255092


292.5042007092


295.9745260092


299.4308014092


302.8745880092


306.3043247092


309.7200115092


313.1247706092


316.5170409092


319.8983835092


323.2672373092


326.6267245092


329.9768451092


334.9433764616


339.9062068616


344.8574092616


349.7993092616


354.7295812616


359.6505508616


364.5645436616


369.4738852616


374.3762500616


379.2762892616


384.1740028616


389.0693908616


393.9671044616


398.8671436616


403.7695084616


408.6765244616


413.5928428616


418.5161380616


423.4510612616


428.3976124616


433.3581172616


438.3349012616


443.3279644616


448.3419580616


453.3792076616


458.4397132616


463.5258004616


468.6397948616


473.7863476616


478.9654588616


484.1794540616


489.4329844616


494.7260500616


500.0633020616


504.13446046


508.3064257449


512.5194677428


516.7753723977


521.0741397096


525.4229134548


529.8216936332


534.2740521328


538.7817748978


543.3502197603


547.9811726643


552.6782054979


557.4448901492


562.2865844503


567.2050743452


572.2039317221


577.2920863011


582.4695380823


587.7452167859


593.1226942999


598.6073284566


604.206263032


609.9248558583


615.7720366557


621.7549492004


627.8825232125


634.1619024684


640.6020166881


647.2171534241


654.0162423965


661.0099992696


668.2144975399


675.6440247595


683.314654425


691.2424600327


699.4488729112


707.9535384449


716.7832457944


725.9612122323


735.5195847515


745.4922962886


755.9186376128


766.8378994928


778.3054461942


790.3784279261


803.1229246183


816.6246615848


830.9765079159


846.2999078064


862.741308668


880.4846627371


899.7692865155


920.9041483226


944.3125168966


956.5895547555


957.8092119355


959.2353876655


960.9597631155


963.1543765855


966.2053342855


971.3463758555


980.1630120755





Notes


			Explanation of Grade 3 Algorithms


			Pred Theta for the Basic cut for grade 3 is higher than that for grade 4.  Therefore, application of the standard


			algorithm yields a higher scale score at the grade 3 Basic cut than at the grade 4 Basic cut.  This situation is


			remedied by applying a series of substitute algorithms to the grade 3 Pred Theta values to derive scale scores.


			1.  From Pred Theta = -7.535 to -2.848, SS = 74.66 + 7.254*Pred Theta.


			2.  From -2.848 to -1.080 (Basic Cut), SS = 498.60 + 156.11*Pred Theta.


			3.  From -1.080 (Basic Cut) to -.349 (Proficient Cut), SS = 581.17 + 232.56 *Pred Theta.


			This set of algorithms yields a scale score of 330 for the grade 3 Basic cut, which puts it below the grade 4 cut of 354.


			The upper and lower trims are the same as for grades 4-8.


			The graph "Grade 3" shows the original and modified Pred Theta to Scale Score plots.  Note that in the modified


			plot, the curve slows down to allow a lower scale score at Pred Theta = -1.08 (the basic cut) but rejoins the original


			plot at -.349 (the Proficient cut).


			The original plot is actually 3 plots (standard algorithm plus upper and lower trims), while the modified plot is 5 plots


			(lower trim, first modification from lower trim to the Basic cut, second modification from the Basic cut to the Proficient


			cut, standard algorithm, and upper trim).


			Both plots appear to have a slightly curvilinear shape, even though the basic relationship between SS and Pred Theta is


			linear.  This is because the entries are in raw score order; i.e.the plot actually shows the relationship between RS and


			SS, even though the X axis shows the Pred Theta values (occupying the positions that RS values would have taken).








Raw


			Arkansas


			Vertically Moderated Standards


			Raw Score to Scale Score Conversions:  Literacy


																																																															SUMMARY OUTPUT


			Literacy Raw/Theta


						Basic												Proficient									Advanced															Proficient Cut																					Regression Statistics


			Grade			Raw			Pred			Theta						Raw			Pred			Theta			Raw			Pred			Theta			ln(grade)						Pred			Theta			Diff															Multiple R			0.8611056394						Pred=ln(grade)


			3			48			-1.080			-1.354						65			-0.349			-0.623			80			0.514			0.240			1.0986122887						-0.349			-0.623			-0.274															R Square			0.7415029223


			4			42			-1.169			-1.058						64			-0.020			0.090			80			1.042			1.153			1.3862943611						-0.020			0.090			0.110															Adjusted R Square			0.6768786528


			5			39			-1.010			-0.647						62			0.234			0.598			81			1.326			1.690			1.6094379124						0.234			0.598			0.364															Standard Error			0.2753349053


			6			44			-0.816			-0.747						69			0.443			0.512			83			1.459			1.528			1.7917594692						0.443			0.512			0.069															Observations			6


			7			43			-0.762			-0.751						65			0.619			0.630			80			1.705			1.716			1.9459101491						0.619			0.630			0.012


			8			47			-0.312			-0.592						64			0.771			0.490			81			1.970			1.690			2.0794415417						0.771			0.490			-0.281															ANOVA


																																																-0.000																		df			SS			MS			F			Significance F


																																																															Regression			1			0.8698407803			0.8698407803			11.474062744			0.0275977148


			Raw Score To Scale Score																																																												Residual			4			0.3032372403			0.0758093101


			Grade			3									3Orig			4									5									6									7									8									Total			5			1.1730780205


			RS			Theta			Pred			Scale						Theta			Pred			Scale			Theta			Pred			Scale			Theta			Pred			Scale			Theta			Pred			Scale			Theta			Pred			Scale


			0			-7.809			-7.535			20			20			-7.343			-7.454			21			-7.002			-7.366			21			-6.898			-6.967			24			-6.888			-6.899			25			-6.987			-6.706			26						Coefficients			Standard Error			t Stat			P-value			Lower 95%			Upper 95%			Lower 95.0%			Upper 95.0%


			0.5			-6.602			-6.328			29			29			-6.141			-6.251			29			-5.795			-6.159			30			-5.702			-5.771			33			-5.696			-5.708			33			-5.778			-5.498			35			Intercept			-1.6030941475			0.5680290195			-2.8222046628			0.0477211346			-3.1801988049			-0.0259894901			-3.1801988049			-0.0259894901


			1			-5.906			-5.632			34			34			-5.450			-5.560			34			-5.098			-5.462			35			-5.019			-5.088			38			-5.020			-5.031			38			-5.081			-4.800			40			X Variable 1			1.1417439781			0.3370622531			3.3873385931			0.0275977148			0.2059071971			2.0775807591			0.2059071971			2.0775807591


			1.5			-5.498			-5.223			37			37			-5.046			-5.157			37			-4.689			-5.052			38			-4.623			-4.692			41			-4.629			-4.640			41			-4.674			-4.393			43


			2			-5.207			-4.933			39			39			-4.760			-4.870			39			-4.397			-4.761			40			-4.343			-4.412			43			-4.354			-4.366			43			-4.386			-4.105			45


			2.5			-4.981			-4.707			41			41			-4.538			-4.648			41			-4.170			-4.534			42			-4.127			-4.197			44			-4.143			-4.154			45			-4.164			-3.883			46


			3			-4.795			-4.521			42			42			-4.356			-4.466			42			-3.984			-4.347			43			-3.952			-4.021			45			-3.971			-3.983			46			-3.984			-3.703			48						Fixed Values


			3.5			-4.638			-4.364			43			43			-4.202			-4.312			43			-3.825			-4.189			44			-3.803			-3.872			47			-3.826			-3.838			47			-3.832			-3.552			49						Grade 3 Proficient						500


			4			-4.501			-4.227			44			44			-4.068			-4.178			44			-3.687			-4.051			45			-3.675			-3.744			48			-3.701			-3.713			48			-3.702			-3.421			50						Grade 8 Proficient						700


			4.5			-4.380			-4.106			45			45			-3.950			-4.060			45			-3.564			-3.928			46			-3.561			-3.630			48			-3.590			-3.602			49			-3.588			-3.307			51


			5			-4.272			-3.997			46			46			-3.843			-3.954			46			-3.453			-3.817			47			-3.460			-3.529			49			-3.492			-3.503			49			-3.486			-3.206			51						3			-0.349			500


			5.5			-4.173			-3.899			46			46			-3.747			-3.857			47			-3.353			-3.716			48			-3.367			-3.436			50			-3.402			-3.413			50			-3.395			-3.114			52						8			0.771			700


			6			-4.082			-3.808			47			47			-3.658			-3.769			47			-3.260			-3.623			48			-3.283			-3.352			50			-3.320			-3.331			50			-3.312			-3.031			53						Slope						178.5944043189


			6.5			-3.998			-3.724			48			48			-3.577			-3.687			48			-3.174			-3.537			49			-3.204			-3.274			51			-3.244			-3.255			51			-3.235			-2.955			53						Intercept						562.2858720527


			7			-3.920			-3.646			48			48			-3.500			-3.611			48			-3.093			-3.457			50			-3.132			-3.201			51			-3.173			-3.184			52			-3.165			-2.884			54


			7.5			-3.848			-3.573			49			49			-3.429			-3.539			49			-3.017			-3.381			50			-3.064			-3.133			52			-3.107			-3.118			52			-3.099			-2.819			59


			8			-3.779			-3.505			49			49			-3.362			-3.472			49			-2.946			-3.310			51			-2.999			-3.069			52			-3.044			-3.056			52			-3.038			-2.757			70


			8.5			-3.714			-3.440			50			50			-3.299			-3.409			50			-2.879			-3.242			51			-2.939			-3.008			53			-2.985			-2.997			53			-2.981			-2.700			80


			9			-3.653			-3.379			50			50			-3.238			-3.349			50			-2.814			-3.178			52			-2.881			-2.950			53			-2.929			-2.941			53			-2.926			-2.646			90


			9.5			-3.594			-3.320			51			51			-3.181			-3.291			51			-2.753			-3.117			52			-2.826			-2.895			54			-2.876			-2.887			54			-2.875			-2.594			99


			10			-3.538			-3.264			51			51			-3.126			-3.236			51			-2.694			-3.058			52			-2.774			-2.843			55			-2.825			-2.836			56			-2.826			-2.545			108


			10.5			-3.485			-3.211			51			51			-3.074			-3.184			52			-2.638			-3.002			53			-2.723			-2.793			64			-2.776			-2.787			65			-2.779			-2.499			116


			11			-3.434			-3.160			52			52			-3.023			-3.133			52			-2.584			-2.947			53			-2.675			-2.744			72			-2.728			-2.740			73			-2.735			-2.454			124


			11.5			-3.385			-3.111			52			52			-2.974			-3.085			52			-2.531			-2.895			54			-2.628			-2.697			81			-2.683			-2.694			81			-2.692			-2.411			132


			12			-3.337			-3.063			52			52			-2.927			-3.038			53			-2.481			-2.844			54			-2.583			-2.652			89			-2.639			-2.650			89			-2.651			-2.370			139


			12.5			-3.291			-3.017			53			53			-2.882			-2.992			53			-2.432			-2.796			63			-2.539			-2.609			96			-2.596			-2.608			97			-2.611			-2.330			146


			13			-3.247			-2.973			53			53			-2.838			-2.948			53			-2.384			-2.748			72			-2.497			-2.566			104			-2.555			-2.566			104			-2.572			-2.292			153


			13.5			-3.204			-2.930			53			53			-2.795			-2.905			54			-2.338			-2.702			80			-2.456			-2.525			111			-2.515			-2.526			111			-2.535			-2.255			160


			14			-3.163			-2.889			54			54			-2.753			-2.863			54			-2.293			-2.657			88			-2.416			-2.485			119			-2.476			-2.487			118			-2.499			-2.219			166


			14.5			-3.122			-2.848			54			54			-2.713			-2.823			58			-2.249			-2.613			96			-2.377			-2.446			125			-2.437			-2.449			125			-2.464			-2.183			172


			15			-3.083			-2.809			60			61			-2.673			-2.783			65			-2.207			-2.571			103			-2.339			-2.408			132			-2.400			-2.412			132			-2.430			-2.149			178


			15.5			-3.045			-2.771			66			67			-2.634			-2.744			72			-2.165			-2.529			111			-2.301			-2.370			139			-2.363			-2.375			138			-2.396			-2.116			184


			16			-3.008			-2.734			72			74			-2.596			-2.706			79			-2.124			-2.488			118			-2.265			-2.334			145			-2.328			-2.339			144			-2.364			-2.083			190


			16.5			-2.971			-2.697			78			81			-2.559			-2.669			86			-2.084			-2.448			125			-2.229			-2.298			152			-2.293			-2.304			151			-2.332			-2.051			196


			17			-2.936			-2.662			83			87			-2.522			-2.632			92			-2.045			-2.409			132			-2.194			-2.263			158			-2.258			-2.270			157			-2.301			-2.020			202


			17.5			-2.901			-2.627			89			93			-2.486			-2.597			99			-2.006			-2.370			139			-2.160			-2.229			164			-2.224			-2.236			163			-2.270			-1.989			207


			18			-2.867			-2.593			94			99			-2.451			-2.561			105			-1.969			-2.332			146			-2.126			-2.195			170			-2.191			-2.203			169			-2.240			-1.959			212


			18.5			-2.834			-2.559			99			105			-2.416			-2.527			111			-1.931			-2.295			152			-2.093			-2.162			176			-2.159			-2.170			175			-2.210			-1.929			218


			19			-2.801			-2.527			104			111			-2.382			-2.492			117			-1.895			-2.259			159			-2.060			-2.129			182			-2.126			-2.138			180			-2.181			-1.900			223


			19.5			-2.769			-2.495			109			117			-2.348			-2.459			123			-1.859			-2.223			165			-2.028			-2.097			188			-2.094			-2.106			186			-2.152			-1.871			228


			20			-2.737			-2.463			114			122			-2.315			-2.425			129			-1.823			-2.187			172			-1.996			-2.065			193			-2.063			-2.075			192			-2.123			-1.843			233


			20.5			-2.706			-2.432			119			128			-2.282			-2.392			135			-1.788			-2.152			178			-1.965			-2.034			199			-2.032			-2.044			197			-2.095			-1.815			238


			21			-2.676			-2.402			124			133			-2.250			-2.360			141			-1.754			-2.117			184			-1.934			-2.003			205			-2.001			-2.013			203			-2.067			-1.787			243


			21.5			-2.646			-2.371			128			139			-2.217			-2.328			147			-1.719			-2.083			190			-1.904			-1.973			210			-1.971			-1.983			208			-2.040			-1.759			248


			22			-2.616			-2.342			133			144			-2.186			-2.296			152			-1.685			-2.049			196			-1.874			-1.943			215			-1.941			-1.952			214			-2.012			-1.732			253


			22.5			-2.587			-2.313			138			149			-2.154			-2.264			158			-1.652			-2.016			202			-1.844			-1.913			221			-1.911			-1.923			219			-1.985			-1.705			258


			23			-2.558			-2.284			142			154			-2.123			-2.233			163			-1.619			-1.983			208			-1.815			-1.884			226			-1.882			-1.893			224			-1.958			-1.678			263


			23.5			-2.529			-2.255			147			159			-2.092			-2.202			169			-1.586			-1.950			214			-1.786			-1.855			231			-1.852			-1.864			229			-1.931			-1.651			267


			24			-2.501			-2.227			151			165			-2.061			-2.171			174			-1.553			-1.917			220			-1.757			-1.826			236			-1.823			-1.835			235			-1.905			-1.624			272


			24.5			-2.473			-2.199			155			169			-2.031			-2.141			180			-1.521			-1.885			226			-1.728			-1.797			241			-1.794			-1.806			240			-1.878			-1.597			277


			25			-2.446			-2.172			160			174			-2.001			-2.111			185			-1.489			-1.853			231			-1.700			-1.769			246			-1.766			-1.777			245			-1.851			-1.571			282


			25.5			-2.419			-2.145			164			179			-1.971			-2.081			191			-1.457			-1.821			237			-1.672			-1.741			251			-1.737			-1.749			250			-1.825			-1.544			286


			26			-2.392			-2.118			168			184			-1.941			-2.051			196			-1.426			-1.790			243			-1.644			-1.714			256			-1.709			-1.720			255			-1.799			-1.518			291


			26.5			-2.365			-2.091			172			189			-1.911			-2.021			201			-1.394			-1.758			248			-1.617			-1.686			261			-1.680			-1.692			260			-1.772			-1.492			296


			27			-2.339			-2.065			176			194			-1.882			-1.992			207			-1.363			-1.727			254			-1.590			-1.659			266			-1.652			-1.664			265			-1.746			-1.465			301


			27.5			-2.312			-2.038			180			198			-1.852			-1.963			212			-1.332			-1.696			259			-1.563			-1.632			271			-1.624			-1.636			270			-1.719			-1.439			305


			28			-2.286			-2.012			184			203			-1.823			-1.933			217			-1.301			-1.665			265			-1.536			-1.605			276			-1.596			-1.608			275			-1.693			-1.412			310


			28.5			-2.261			-1.987			188			207			-1.794			-1.904			222			-1.271			-1.634			270			-1.509			-1.578			280			-1.568			-1.580			280			-1.667			-1.386			315


			29			-2.235			-1.961			192			212			-1.765			-1.876			227			-1.240			-1.604			276			-1.483			-1.552			285			-1.540			-1.552			285			-1.640			-1.359			319


			29.5			-2.210			-1.936			196			217			-1.737			-1.847			232			-1.210			-1.573			281			-1.457			-1.526			290			-1.513			-1.524			290			-1.614			-1.333			324


			30			-2.184			-1.910			200			221			-1.708			-1.818			238			-1.179			-1.543			287			-1.431			-1.500			294			-1.485			-1.496			295			-1.587			-1.306			329


			30.5			-2.159			-1.885			204			226			-1.680			-1.790			243			-1.149			-1.513			292			-1.405			-1.474			299			-1.457			-1.469			300			-1.560			-1.280			334


			31			-2.134			-1.860			208			230			-1.651			-1.762			248			-1.119			-1.483			297			-1.379			-1.448			304			-1.429			-1.441			305			-1.533			-1.253			339


			31.5			-2.109			-1.835			212			234			-1.623			-1.734			253			-1.089			-1.453			303			-1.353			-1.422			308			-1.402			-1.413			310			-1.506			-1.226			343


			32			-2.085			-1.811			216			239			-1.595			-1.706			258			-1.059			-1.423			308			-1.328			-1.397			313			-1.374			-1.386			315			-1.479			-1.199			348


			32.5			-2.060			-1.786			220			243			-1.567			-1.678			263			-1.029			-1.393			313			-1.303			-1.372			317			-1.346			-1.358			320			-1.452			-1.171			353


			33			-2.036			-1.762			224			248			-1.540			-1.650			268			-1.000			-1.363			319			-1.277			-1.346			322			-1.319			-1.330			325			-1.425			-1.144			358


			33.5			-2.012			-1.738			227			252			-1.512			-1.622			273			-0.970			-1.334			324			-1.252			-1.321			326			-1.291			-1.302			330			-1.397			-1.117			363


			34			-1.987			-1.713			231			256			-1.484			-1.595			277			-0.940			-1.304			329			-1.227			-1.297			331			-1.263			-1.275			335			-1.370			-1.089			368


			34.5			-1.963			-1.689			235			261			-1.457			-1.567			282			-0.911			-1.274			335			-1.203			-1.272			335			-1.235			-1.247			340			-1.342			-1.061			373


			35			-1.940			-1.666			239			265			-1.430			-1.540			287			-0.881			-1.245			340			-1.178			-1.247			340			-1.207			-1.219			345			-1.314			-1.033			378


			35.5			-1.916			-1.642			242			269			-1.403			-1.513			292			-0.852			-1.215			345			-1.153			-1.222			344			-1.179			-1.191			350			-1.286			-1.005			383


			36			-1.892			-1.618			246			273			-1.375			-1.486			297			-0.822			-1.186			350			-1.129			-1.198			348			-1.151			-1.163			355			-1.257			-0.977			388


			36.5			-1.869			-1.595			250			278			-1.348			-1.459			302			-0.793			-1.157			356			-1.105			-1.174			353			-1.123			-1.135			360			-1.229			-0.948			393


			37			-1.845			-1.571			253			282			-1.322			-1.432			307			-0.763			-1.127			361			-1.080			-1.149			357			-1.095			-1.107			365			-1.200			-0.919			398


			37.5			-1.822			-1.548			257			286			-1.295			-1.405			311			-0.734			-1.098			366			-1.056			-1.125			361			-1.067			-1.079			370			-1.171			-0.891			403


			38			-1.799			-1.525			261			290			-1.268			-1.378			316			-0.705			-1.069			371			-1.032			-1.101			366			-1.039			-1.050			375			-1.142			-0.862			408


			38.5			-1.776			-1.501			264			294			-1.242			-1.352			321			-0.676			-1.039			377			-1.008			-1.077			370			-1.010			-1.022			380			-1.113			-0.832			414


			39			-1.753			-1.478			268			298			-1.215			-1.325			326			-0.647			-1.010			382			-0.984			-1.053			374			-0.982			-0.994			385			-1.083			-0.803			419


			39.5			-1.730			-1.456			271			302			-1.189			-1.299			330			-0.617			-0.981			387			-0.960			-1.029			379			-0.953			-0.965			390			-1.054			-0.773			424


			40			-1.707			-1.433			275			306			-1.163			-1.273			335			-0.588			-0.952			392			-0.936			-1.005			383			-0.925			-0.936			395			-1.024			-0.744			429


			40.5			-1.684			-1.410			278			310			-1.136			-1.247			340			-0.559			-0.923			397			-0.912			-0.981			387			-0.896			-0.908			400			-0.994			-0.714			435


			41			-1.662			-1.387			282			314			-1.110			-1.220			344			-0.530			-0.894			403			-0.889			-0.958			391			-0.867			-0.879			405			-0.964			-0.683			440


			41.5			-1.639			-1.365			286			319			-1.084			-1.194			349			-0.501			-0.865			408			-0.865			-0.934			395			-0.838			-0.850			411			-0.934			-0.653			446


			42			-1.617			-1.343			289			323			-1.058			-1.169			354			-0.472			-0.836			413			-0.841			-0.910			400			-0.809			-0.821			416			-0.903			-0.623			451


			42.5			-1.594			-1.320			293			327			-1.032			-1.143			358			-0.444			-0.807			418			-0.818			-0.887			404			-0.780			-0.792			421			-0.873			-0.592			457


			43			-1.572			-1.298			296			330			-1.007			-1.117			363			-0.415			-0.779			423			-0.794			-0.863			408			-0.751			-0.762			426			-0.842			-0.562			462


			43.5			-1.550			-1.276			299			334			-0.981			-1.091			367			-0.386			-0.750			428			-0.770			-0.840			412			-0.721			-0.733			431			-0.811			-0.531			468


			44			-1.528			-1.254			303			338			-0.955			-1.066			372			-0.358			-0.721			433			-0.747			-0.816			417			-0.692			-0.703			437			-0.780			-0.500			473


			44.5			-1.506			-1.232			306			342			-0.930			-1.040			377			-0.329			-0.693			439			-0.723			-0.792			421			-0.662			-0.674			442			-0.749			-0.469			479


			45			-1.484			-1.210			310			346			-0.904			-1.014			381			-0.300			-0.664			444			-0.700			-0.769			425			-0.632			-0.644			447			-0.718			-0.437			484


			45.5			-1.462			-1.188			313			350			-0.879			-0.989			386			-0.272			-0.636			449			-0.676			-0.745			429			-0.602			-0.614			453			-0.687			-0.406			490


			46			-1.440			-1.166			317			354			-0.853			-0.963			390			-0.244			-0.608			454			-0.653			-0.722			433			-0.572			-0.584			458			-0.655			-0.375			495


			46.5			-1.419			-1.145			320			358			-0.828			-0.938			395			-0.216			-0.579			459			-0.629			-0.698			438			-0.542			-0.554			463			-0.624			-0.343			501


			47			-1.397			-1.123			323			362			-0.802			-0.913			399			-0.187			-0.551			464			-0.606			-0.675			442			-0.512			-0.523			469			-0.592			-0.312			507


			47.5			-1.376			-1.102			327			366			-0.777			-0.887			404			-0.159			-0.523			469			-0.582			-0.651			446			-0.482			-0.493			474			-0.561			-0.280			512


			48			-1.354			-1.080			330			369			-0.752			-0.862			408			-0.132			-0.495			474			-0.559			-0.628			450			-0.451			-0.463			480			-0.529			-0.248			518


			48.5			-1.333			-1.059			335			373			-0.726			-0.836			413			-0.104			-0.468			479			-0.535			-0.604			454			-0.420			-0.432			485			-0.497			-0.216			524


			49			-1.311			-1.037			340			377			-0.701			-0.811			417			-0.076			-0.440			484			-0.512			-0.581			459			-0.390			-0.401			491			-0.465			-0.185			529


			49.5			-1.290			-1.016			345			381			-0.676			-0.786			422			-0.049			-0.412			489			-0.488			-0.557			463			-0.359			-0.370			496			-0.433			-0.153			535


			50			-1.269			-0.995			350			385			-0.650			-0.760			426			-0.021			-0.385			494			-0.464			-0.534			467			-0.328			-0.339			502			-0.401			-0.121			541


			50.5			-1.248			-0.974			355			388			-0.625			-0.735			431			0.006			-0.358			498			-0.441			-0.510			471			-0.297			-0.308			507			-0.369			-0.089			546


			51			-1.227			-0.953			360			392			-0.599			-0.710			436			0.033			-0.330			503			-0.417			-0.486			475			-0.266			-0.277			513			-0.337			-0.057			552


			51.5			-1.205			-0.931			365			396			-0.574			-0.684			440			0.060			-0.303			508			-0.393			-0.462			480			-0.234			-0.246			518			-0.306			-0.025			558


			52			-1.184			-0.910			369			400			-0.549			-0.659			445			0.087			-0.276			513			-0.369			-0.438			484			-0.203			-0.215			524			-0.274			0.007			564


			52.5			-1.163			-0.889			374			403			-0.523			-0.633			449			0.114			-0.250			518			-0.346			-0.415			488			-0.172			-0.183			530			-0.242			0.039			569


			53			-1.142			-0.868			379			407			-0.497			-0.608			454			0.141			-0.223			522			-0.322			-0.391			493			-0.140			-0.152			535			-0.210			0.071			575


			53.5			-1.121			-0.847			384			411			-0.472			-0.582			458			0.167			-0.197			527			-0.298			-0.367			497			-0.109			-0.120			541			-0.178			0.103			581


			54			-1.100			-0.826			389			415			-0.446			-0.556			463			0.194			-0.170			532			-0.273			-0.342			501			-0.077			-0.089			546			-0.146			0.135			586


			54.5			-1.079			-0.805			394			419			-0.420			-0.531			468			0.220			-0.144			537			-0.249			-0.318			505			-0.045			-0.057			552			-0.114			0.167			592


			55			-1.058			-0.784			399			422			-0.395			-0.505			472			0.246			-0.118			541			-0.225			-0.294			510			-0.014			-0.025			558			-0.082			0.199			598


			55.5			-1.037			-0.763			404			426			-0.369			-0.479			477			0.272			-0.092			546			-0.201			-0.270			514			0.018			0.007			563			-0.050			0.231			604


			56			-1.016			-0.742			409			430			-0.343			-0.453			481			0.297			-0.066			550			-0.176			-0.245			518			0.050			0.039			569			-0.018			0.263			609


			56.5			-0.995			-0.721			414			434			-0.317			-0.427			486			0.323			-0.041			555			-0.152			-0.221			523			0.082			0.070			575			0.014			0.295			615


			57			-0.973			-0.699			419			437			-0.291			-0.401			491			0.349			-0.015			560			-0.127			-0.196			527			0.114			0.102			581			0.046			0.327			621


			57.5			-0.952			-0.678			423			441			-0.264			-0.375			495			0.374			0.010			564			-0.102			-0.171			532			0.146			0.134			586			0.078			0.358			626


			58			-0.931			-0.657			428			445			-0.238			-0.348			500			0.399			0.036			569			-0.077			-0.146			536			0.178			0.166			592			0.110			0.390			632


			58.5			-0.910			-0.636			433			449			-0.211			-0.322			505			0.425			0.061			573			-0.052			-0.121			541			0.210			0.198			598			0.141			0.422			638


			59			-0.888			-0.614			438			453			-0.185			-0.295			510			0.450			0.086			578			-0.027			-0.096			545			0.242			0.231			603			0.173			0.454			643


			59.5			-0.867			-0.593			443			456			-0.158			-0.268			514			0.475			0.111			582			-0.002			-0.071			550			0.274			0.263			609			0.205			0.486			649


			60			-0.845			-0.571			448			460			-0.131			-0.241			519			0.499			0.136			587			0.024			-0.045			554			0.306			0.295			615			0.237			0.517			655


			60.5			-0.824			-0.549			453			464			-0.104			-0.214			524			0.524			0.160			591			0.049			-0.020			559			0.339			0.327			621			0.268			0.549			660


			61			-0.802			-0.528			458			468			-0.077			-0.187			529			0.549			0.185			595			0.075			0.006			563			0.371			0.359			626			0.300			0.581			666


			61.5			-0.780			-0.506			464			472			-0.050			-0.160			534			0.574			0.210			600			0.101			0.032			568			0.403			0.392			632			0.332			0.613			672


			62			-0.758			-0.484			469			476			-0.022			-0.132			539			0.598			0.234			604			0.127			0.058			573			0.435			0.424			638			0.364			0.644			677


			62.5			-0.736			-0.462			474			480			0.006			-0.105			544			0.623			0.259			609			0.153			0.084			577			0.468			0.456			644			0.395			0.676			683


			63			-0.714			-0.439			479			484			0.034			-0.077			549			0.647			0.284			613			0.179			0.110			582			0.500			0.489			650			0.427			0.708			689


			63.5			-0.691			-0.417			484			488			0.062			-0.049			554			0.672			0.308			617			0.206			0.137			587			0.533			0.521			655			0.459			0.739			694


			64			-0.669			-0.394			489			492			0.090			-0.020			559			0.696			0.333			622			0.232			0.163			591			0.565			0.553			661			0.490			0.771			700


			64.5			-0.646			-0.372			495			496			0.118			0.008			564			0.721			0.357			626			0.259			0.190			596			0.598			0.586			667			0.522			0.803			706


			65			-0.623			-0.349			500			500			0.147			0.037			569			0.746			0.382			630			0.286			0.217			601			0.630			0.619			673			0.554			0.835			711


			65.5			-0.600			-0.326			504			504			0.176			0.066			574			0.770			0.406			635			0.314			0.245			606			0.663			0.651			679			0.586			0.867			717


			66			-0.576			-0.302			508			508			0.205			0.095			579			0.795			0.431			639			0.341			0.272			611			0.696			0.684			684			0.618			0.898			723


			66.5			-0.553			-0.279			513			513			0.234			0.124			584			0.820			0.456			644			0.369			0.300			616			0.729			0.717			690			0.650			0.930			728


			67			-0.529			-0.255			517			517			0.264			0.154			590			0.844			0.481			648			0.397			0.328			621			0.762			0.750			696			0.682			0.962			734


			67.5			-0.505			-0.231			521			521			0.294			0.184			595			0.869			0.506			653			0.425			0.356			626			0.795			0.783			702			0.714			0.995			740


			68			-0.480			-0.206			525			525			0.324			0.214			600			0.894			0.531			657			0.454			0.385			631			0.828			0.816			708			0.746			1.027			746


			68.5			-0.456			-0.182			530			530			0.354			0.244			606			0.920			0.556			662			0.483			0.414			636			0.861			0.850			714			0.779			1.059			751


			69			-0.431			-0.157			534			534			0.385			0.275			611			0.945			0.581			666			0.512			0.443			641			0.895			0.883			720			0.811			1.092			757


			69.5			-0.406			-0.132			539			539			0.416			0.305			617			0.971			0.607			671			0.541			0.472			647			0.929			0.917			726			0.844			1.124			763


			70			-0.380			-0.106			543			543			0.447			0.337			622			0.997			0.633			675			0.571			0.502			652			0.963			0.951			732			0.877			1.157			769


			70.5			-0.354			-0.080			548			548			0.478			0.368			628			1.023			0.659			680			0.601			0.532			657			0.997			0.985			738			0.910			1.190			775


			71			-0.328			-0.054			553			553			0.510			0.400			634			1.049			0.685			685			0.631			0.562			663			1.031			1.019			744			0.943			1.223			781


			71.5			-0.301			-0.027			557			557			0.542			0.432			639			1.076			0.712			689			0.662			0.593			668			1.066			1.054			751			0.976			1.257			787


			72			-0.274			0.000			562			562			0.575			0.464			645			1.103			0.739			694			0.693			0.624			674			1.101			1.089			757			1.010			1.291			793


			72.5			-0.247			0.028			567			567			0.607			0.497			651			1.130			0.766			699			0.724			0.655			679			1.136			1.124			763			1.044			1.324			799


			73			-0.219			0.056			572			572			0.640			0.530			657			1.158			0.794			704			0.756			0.687			685			1.171			1.160			769			1.078			1.359			805


			73.5			-0.190			0.084			577			577			0.674			0.564			663			1.186			0.822			709			0.788			0.719			691			1.207			1.195			776			1.113			1.393			811


			74			-0.161			0.113			582			582			0.708			0.598			669			1.215			0.851			714			0.821			0.752			697			1.243			1.232			782			1.147			1.428			817


			74.5			-0.132			0.143			588			588			0.742			0.632			675			1.244			0.880			719			0.854			0.785			703			1.280			1.268			789			1.183			1.463			824


			75			-0.101			0.173			593			593			0.777			0.667			681			1.274			0.910			725			0.888			0.819			709			1.317			1.305			795			1.218			1.499			830


			75.5			-0.071			0.203			599			599			0.812			0.702			688			1.304			0.940			730			0.922			0.853			715			1.354			1.343			802			1.254			1.535			836


			76			-0.039			0.235			604			604			0.848			0.737			694			1.335			0.971			736			0.957			0.888			721			1.392			1.380			809			1.291			1.571			843


			76.5			-0.007			0.267			610			610			0.884			0.773			700			1.366			1.002			741			0.993			0.924			727			1.430			1.419			816			1.328			1.608			850


			77			0.025			0.299			616			616			0.920			0.810			707			1.399			1.035			747			1.029			0.960			734			1.469			1.458			823			1.365			1.646			856


			77.5			0.059			0.333			622			622			0.957			0.847			714			1.432			1.068			753			1.065			0.996			740			1.509			1.497			830			1.403			1.684			863


			78			0.093			0.367			628			628			0.995			0.885			720			1.465			1.102			759			1.103			1.034			747			1.549			1.537			837			1.442			1.723			870


			78.5			0.128			0.402			634			634			1.033			0.923			727			1.500			1.136			765			1.141			1.072			754			1.590			1.578			844			1.481			1.762			877


			79			0.164			0.439			641			641			1.072			0.962			734			1.536			1.172			772			1.180			1.111			761			1.631			1.620			852			1.521			1.802			884


			79.5			0.202			0.476			647			647			1.112			1.002			741			1.573			1.209			778			1.220			1.151			768			1.673			1.662			859			1.562			1.843			891


			80			0.240			0.514			654			654			1.153			1.042			748			1.610			1.247			785			1.261			1.192			775			1.716			1.705			867			1.604			1.884			899


			80.5			0.279			0.553			661			661			1.194			1.083			756			1.649			1.286			792			1.302			1.233			783			1.760			1.749			875			1.646			1.927			906


			81			0.319			0.593			668			668			1.236			1.126			763			1.690			1.326			799			1.345			1.276			790			1.805			1.794			883			1.690			1.970			914


			81.5			0.361			0.635			676			676			1.279			1.169			771			1.731			1.367			806			1.389			1.320			798			1.851			1.839			891			1.734			2.015			922


			82			0.404			0.678			683			683			1.323			1.212			779			1.774			1.410			814			1.434			1.365			806			1.898			1.886			899			1.780			2.060			930


			82.5			0.448			0.722			691			691			1.368			1.258			787			1.819			1.455			822			1.480			1.411			814			1.946			1.934			908			1.826			2.107			939


			83			0.494			0.768			699			699			1.414			1.304			795			1.865			1.501			830			1.528			1.459			823			1.995			1.984			917			1.875			2.155			947


			83.5			0.542			0.816			708			708			1.461			1.351			804			1.912			1.549			839			1.578			1.508			832			2.046			2.034			926			1.924			2.205			956


			84			0.591			0.865			717			717			1.510			1.400			812			1.962			1.598			848			1.628			1.559			841			2.098			2.087			935			1.975			2.256			956


			84.5			0.642			0.916			726			726			1.561			1.450			821			2.014			1.650			857			1.681			1.612			850			2.152			2.140			945			2.028			2.308			957


			85			0.696			0.970			736			736			1.613			1.502			831			2.068			1.704			867			1.736			1.667			860			2.207			2.196			954			2.082			2.363			957


			85.5			0.752			1.026			745			745			1.667			1.556			840			2.124			1.761			877			1.793			1.724			870			2.265			2.253			956			2.139			2.420			958


			86			0.810			1.084			756			756			1.723			1.612			850			2.183			1.820			887			1.852			1.783			881			2.325			2.313			957			2.198			2.479			958


			86.5			0.871			1.145			767			767			1.781			1.671			861			2.245			1.881			898			1.914			1.844			892			2.387			2.375			957			2.259			2.540			958


			87			0.936			1.210			778			778			1.842			1.731			872			2.310			1.946			910			1.978			1.909			903			2.452			2.440			958			2.324			2.604			959


			87.5			1.003			1.277			790			790			1.905			1.795			883			2.379			2.015			922			2.046			1.977			915			2.519			2.508			958			2.391			2.671			959


			88			1.074			1.349			803			803			1.972			1.862			895			2.451			2.087			935			2.117			2.048			928			2.590			2.579			959			2.461			2.742			960


			88.5			1.150			1.424			817			817			2.043			1.933			908			2.528			2.164			949			2.193			2.124			942			2.665			2.654			959			2.536			2.817			960


			89			1.230			1.504			831			831			2.118			2.008			921			2.609			2.245			956			2.273			2.203			956			2.745			2.733			960			2.615			2.896			961


			89.5			1.316			1.590			846			846			2.198			2.088			935			2.696			2.333			957			2.358			2.289			957			2.829			2.817			960			2.700			2.980			962


			90			1.408			1.682			863			863			2.284			2.174			951			2.790			2.426			958			2.449			2.380			957			2.919			2.907			961			2.790			3.071			962


			90.5			1.508			1.782			880			880			2.377			2.267			956			2.891			2.527			958			2.547			2.478			958			3.016			3.004			962			2.887			3.168			963


			91			1.616			1.890			900			900			2.478			2.368			957			3.000			2.636			959			2.654			2.585			959			3.121			3.110			963			2.993			3.274			964


			91.5			1.734			2.008			921			921			2.589			2.479			958			3.120			2.756			960			2.771			2.702			960			3.237			3.225			963			3.109			3.390			965


			92			1.865			2.139			944			944			2.712			2.602			959			3.253			2.889			961			2.901			2.832			961			3.364			3.353			964			3.237			3.518			966


			92.5			2.012			2.286			957			957			2.851			2.741			960			3.402			3.039			962			3.047			2.977			962			3.508			3.496			965			3.382			3.662			967


			93			2.180			2.454			958			958			3.011			2.901			961			3.573			3.209			963			3.213			3.144			963			3.672			3.660			967			3.547			3.827			968


			93.5			2.377			2.651			959			959			3.199			3.089			962			3.772			3.408			965			3.408			3.339			964			3.864			3.852			968			3.740			4.021			969


			94			2.614			2.888			961			961			3.428			3.318			964			4.012			3.648			966			3.644			3.575			966			4.097			4.085			970			3.975			4.255			971


			94.5			2.917			3.191			963			963			3.722			3.612			966			4.317			3.953			969			3.944			3.875			968			4.395			4.383			972			4.274			4.554			973


			95			3.337			3.611			966			966			4.133			4.023			969			4.741			4.377			972			4.363			4.294			971			4.810			4.799			975			4.691			4.972			976


			95.5			4.045			4.319			971			971			4.833			4.723			974			5.452			5.089			977			5.069			5.000			976			5.514			5.502			980			5.396			5.677			981


			96			5.260			5.534			980			980			6.041			5.931			983			6.670			6.306			986			6.283			6.214			985			6.725			6.713			989			6.609			6.889			990


						Basic												Proficient									Advanced


			Grade			Raw			Pred			Scale						Raw			Pred			Scale			Raw			Pred			Scale


			3			48			-1.0801560111			330						65			-0.349			500			80			0.514			654


			4			42			-1.168536731			354						64			-0.020			559			80			1.042			748						59


			5			39			-1.0103039201			382						62			0.234			604			81			1.326			799						46


			6			44			-0.8159793766			417						69			0.443			641			83			1.459			823						37


			7			43			-0.7622687628			426						65			0.619			673			80			1.705			867						31


			8			47			-0.3115700964			507						64			0.771			700			81			1.970			914						27








FirstCut


			3			3			3


			4			4			4


			5			5			5


			6			6			6


			7			7			7


			8			8			8





Basic


Proficient
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Arkansas Literacy Benchmark Exams
Theta at Cut Scores
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-1.05832
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PredTheta


Grade


PredTheta


Literacy:  Proficient Cut Scores


-0.3487560111


-0.020296731


0.2344760799
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0.7710999036





All Cuts
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