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ABSTRACT 

The No Child Left Behind Act poses new challenges in education as all states are 

required to develop valid and reliable accountability systems for determining whether 

schools make Adequate Yearly Progress (AYP) toward improving academic achievement, 

which will be determined through the use of standards-based assessments. New federal 

policy requirements and short time lines have forced states to become creative in 

developing methods for determining AYP in order to comply with the new requirements. 

Currently, most states do not have the necessary assessment instruments or the data that 

are needed to conduct empirical studies to justify the uses and consequences that are 

associated with the state accountability results. The lack of necessary data and empirical 

studies has created concerns for the possibilities of misuses and consequences that may 

later be attributed to misinterpretations and limitations in current state accountability 

systems. 

The study is an evaluation of the interpretations, uses, and consequences that exist 

as a result of Arizona's educational accountability system. The school achievement 

profiles were determined through the use of results obtained from the Arizona's 

Instrument to Measure Standards assessments. The school achievement profile results 

were also used to justify consequences for schools and options for parents. A mixed 

within subjects factorial design is used to analyze the relationship between the AIMS 

performance levels and the levels of school achievement. Reading, writing, and 

mathematics are the three content areas analyzed. 
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CHAPTER 1 

INTRODUCTION 

National and state policies require the use of assessment results for determining 

school progress toward improved academic achievement. Assessment results have 

commonly been used to rank order schools for purposes of accountability. Traditionally, 

schools with the highest rankings have been described as effective and successful while 

those with the lowest rankings have been identified as being in need of improvement and 

reform. In addition, changes in annual assessment results have commonly been 

interpreted as changes in instructional quality and improvement in school effectiveness. 

Increases in a school's assessment results have generally been interpreted as 

improvements in the quality and effectiveness of instruction on learning while decreases 

have served to describe schools as ineffective and as being in need of improvement. 

Despite the continued use of rank order results and changes in school assessment 

results, there are problems with their interpretations and uses. Buckendahl, Impara, and 

Plake (2002) suggest that accountability strategies that rank order schools or districts may 

not be meaningful if the goal is to monitor and improve learning. They found that 

districts close in rank may be very close or very far apart in actual performance. Kane 

and Staiger (2001) listed Arizona as one of several states using a value-added method for 

ranking schools by adjusting for the fact that some students enter schools with higher 

scores than others. Although the Arizona Department of Education (ADE) describes this 

method as fair, Kane and Staiger found that the method was vulnerable to sampling 
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variation. When studying the use of changes in school assessment results. Linn and Haug 

(2002) found that year-to-year changes for successive groups of students have a great deal 

of volatility due to numerous factors. The volatility of assessment results also creates 

volatility with their interpretations and uses. 

On October 15,2002, the ADE publicly released the state's school achievement 

profiles used to identify schools as "Underperforming," "Maintaining," "Improving," or 

"Excelling" in their ability to improve academic achievement as measured through the 

use of Arizona's Instrument to Measure Standards (AIMS) assessments. Based on the No 

Child Left Behind (NCLB) Act, all public schools are required to demonstrate Adequate 

Yearly Progress (AYP) toward improving academic achievement. In Arizona, AYP was 

determined by measuring changes in the percentage of students who fell into three of a 

possible four AIMS performance level categories. Schools needed to reduce the 

percentage of students who fell far below the standards and increase the percentage of 

students who met or exceeded the standards to make AYP. Since the AIMS assessments 

were only administered to students in grades 3,5,8, and high school, AYP became a 

measure of school improvement based on comparisons of academic achievement for 

different groups of students. The schools that met specified criteria for demonstrating 

AYP were identified as Maintaining, Improving, or Excelling while schools that failed to 

meet the criteria were identified as Underperforming, and may be identified as "Failing" 

in 2003 if they do not meet the criteria for a second consecutive year. 

All Underperforming schools are subject to consequences and sanctions that are 

intended to provide motivation for improving academic achievement. One consequence 
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provides parents with the option to request that their children be transferred to 

Maintaining or Improving schools. Parents may not have the option to transfer their 

children to an Excelling school since only two schools in Arizona met the criteria for this 

distinction. Both schools have stringent admissions criteria because they only provide 

instruction to students who are academically gifted and talented. The option for parents 

to request a transfer for their children was provided without evidence, clarification, or 

justification of the interpretations and uses of the school achievement profile results. It is 

important that the option to transfer students from one school to another not result in 

unintended negative consequences that are later attributed to misinterpretations and 

misuses of the school achievement profile results. 

A second option for parents whose children attend Underperforming schools is to 

request supplemental educational services for their children. In Arizona, the Maintaining, 

Improving, and Excelling schools are eligible to become supplemental educational 

service providers while Underperforming schools are not. Although Excelling schools 

are eligible to become supplemental educational service providers, it is unlikely that they 

would submit an application to the ADE because their instructional focus is targeted 

toward homogeneous groups of students who have demonstrated high levels of academic 

achievement and ability. 

The ADE used the school achievement profile results to justify the menu of 

parental options. The options provided by the ADE illustrate their implicit interpretation 

of the school achievement profile results as they proceed to allow Maintaining, 

Improving, and Excelling schools to provide supplemental educational services. A 
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concern with their interpretation is that the school achievement profile results are 

measures of academic achievement based on comparisons of assessment results for 

different groups of students at benchmark grades. They are not longitudinal measures of 

academic growth. If the school achievement profile results are not measures of a school's 

ability to improve the academic abilities of individual students, then why are they used to 

justify the menu of parental options? If the school achievement profile results are not 

based on measures of longitudinal academic achievement, then one must question the 

validity of their interpretations and uses with regard to the menu of parental options. 

Background 

Federal and State Policies Requiring Academic Achievement 

The improvement of academic achievement has evolved as a national priority over 

the past few years. The shift in national priorities toward public education is most clearly 

reflected through changes in federal and state educational policies. All public schools are 

required to demonstrate AYP toward ensuring that all students demonstrate academic 

proficiency as a result of the NCLB Act of 2001. The NCLB Act requirements are for all 

public schools as opposed to only schools that receive federal funds. Assessments are 

required and will be used to determine academic achievement for students and AYP for 

all schools (Baker, 2002; Popham, 1999; Sicoly, 2002). The AYP and the assessment 

requirements existed prior to the NCLB Act, however, only Title I schools were required 

to demonstrate AYP through the use of assessment results. Based on the NCLB Act 
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requirements, schools failing to demonstrate AYP will be subject to sanctions and 

consequences. 

Despite new changes in federal requirements, the NCLB Act is not without 

challenges. There are problems with the definition of AYP that was provided in the 

NCLB Act, which is defined as "continuous and substantial yearly improvement toward 

achieving proficient and advanced performance levels" (Schwarz, Yen, & Schafer, 2001). 

The definition has been criticized for creating a lack of understanding for the meaning 

and the specificity of AYP. A problem with the definition is a lack in understanding for 

the required "unit of analysis," which can be the student, class, or school (Brennan, 

2001). The lack in clarity or specificity with the definition may be attributed to current 

variations in the grade levels, assessments, and the methods that are used for purposes of 

accountability in every state. The advantage of a general definition for AYP is that it 

creates greater flexibility in allowing each state to develop a transitional accountability 

system based on their current policies and resources. A concern is that flexibility toward 

individual state accountability systems also results in flexibility with the interpretations 

and uses of assessment results within each state. 

A major change due to NCLB Act requirements is the use of sanctions and 

consequences. This change will require evidence from all state accountability systems 

that clarifies, justifies, and supports the interpretations and uses of assessment results for 

purposes of imposing sanctions and consequences. Messick (1989) suggests that 

consequences that are derived from the interpretations and uses of results are what 

constitute the need for validity studies. Similarly, Kane (2001) suggests that validity 
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studies serve to clarify and to justify the intended interpretations and uses of observed 

scores. He also acknowledges the difficulty of interpretations for an observed score and 

the even greater difficulties associated with reaching consensus on the appropriate uses of 

test scores in applied context. 

The Arizona Revised Statute 15-241 established the requirements for the state's 

accountability system. The requirements include development of an achievement profile 

for each public school that is based on acceptable academic progress and classifications 

for schools. The AIMS and the Stanford 9 results are required for determining research-

based school classifications that include the performance of students at all achievement 

levels. In addition, the Measures of Academic Progress (MAP) will be used as the 

longitudinal measures of academic progress. A historical overview of the ADE's 

interpretations and uses of school accountability systems results is presented in the 

following section. 

Historical Development of the State Accountability System 

A historical overview of the state's accountability system is provided to develop 

an understanding for the ADE's interpretation and use of Arizona's Purposeful School 

Accountability system also known as the school achievement profiles and Arizona Leams 

(AzLeams). Over the years the ADE has developed various accountability systems in 

order to comply with changing federal and state requirements. An overview of Arizona's 

educational accountability systems is provided beginning with the Transitional 

Assessment System and ending with AzLeams. 
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The Improving America's Schools Act (lASA) of 1994 required that Title I 

schools demonstrate AYP through the use of assessment results. In addition, the lASA 

required the development of challenging content and performance standards by 1999. 

Each state would need time to develop the required content and performance standards 

along with new standards-based assessments. A transitional period of time was provided 

allowing for the use of transitional assessment systems while standards and standards-

based assessments were developed. The ADE's elementary school transitional 

assessment system was based on augmented results that were obtained from grade 

reading and math assessments, which were used to determine AYP for Title I schools 

only. 

The measures used for determining AYP were based on a method of selecting and 

extracting items from the 3"* grade Stanford 9 reading and mathematics assessments. The 

ADE described the modified measures for determining AYP as being aligned with the 

state's content and performance standards. The extracted Stanford 9 items were then 

used to develop a criterion-based measure for determining AYP for Title I schools only, 

which was based on a Gap Reduction Model (GRM). AYP was determined by this 

method until 2001. The ADE recently released the results obtained from the GRM as part 

of their continued Arizona School Improvement Plan for Title I schools despite continued 

concerns with the validity and reliability of the results. 

Because of the ADE's continued use of the GRM measures for purposes of Title I 

accountability, there are a number of concerns regarding their interpretations and uses of 

the results. One concern is based on changes in the types of school outcomes that would 
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occur if the extracted item results were compared to the full battery of the 3*^^ grade 

Stanford 9 reading and mathematics results. Such a comparison would show that some 

Title I schools had made AYP through the use of the extracted item method while 

maintaining lower Normal Curve Equivalence (NCE) means on the full battery of 3"^'* 

grade Stanford 9 reading and mathematics assessments. The comparison would also 

show that some Title I schools did not make AYP but they had maintained or improved 

their NCE means above some schools that were identified as making AYP. 

A lack of concurrent information based on the two sets of results made it difficult 

to determine whether the ADE had identified schools that were truly effective or just 

plain lucky. In addition, the AYP reports provided to districts by the ADE lacked value 

in meaning and utility for schools, teachers, parents, and students. The report comprised 

of one or two pages that list the Title I schools, the percentage of students demonstrating 

academic proficiency in mathematics and reading, and a 1 or a 0 to inform the district that 

a school did or did not make AYP, respectively. 

In 1999 the ADE developed and implemented the MAP. The MAP model was 

based on concepts that were adopted from Tennessee's Value-Added Assessment System 

developed by William Sanders. The MAP were based on two consecutive years of 

Stanford 9 reading and mathematics results, which were used as measures of longitudinal 

academic growth. The initial MAP reports contained Star Ratings and One-Year-Growth 

(OYG) measures serving as indicators of school progress. The Star Rating indicated a 

school's performance by grade level in relation to other schools in the state ranging from 

1 (Low) to 5 (Excellent). For each grade level in a school, the Star Rating was interpreted 
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as follows: A '5' indicated that the grade level had performed better than 80% of Arizona 

schools, a '4' represented 60%, etc. The public report created outbursts from parents 

whose children attended more affluent neighborhood schools, especially since the report 

suggested that academic growth for students in some affluent neighborhood schools was 

below that of students attending some schools located in lower socio-economic areas. 

The Star ratings were difficult for many educational stakeholders to understand because 

one-year Percentile Rank (PR) results and year-to-year comparisons of Stanford 9 results 

for different groups of students (e.g., 4^ grade 2000 to 4'*' grade 2001) were commonly 

misinterpreted as measures of longitudinal academic growth. 

On the other hand, OYG was a measure of the percentage of students within a 

school that were able to achieve one year of academic growth from Spring 1998 to Spring 

1999. The measure was based on the amount of scale score growth needed to remain at 

the 50'*' percentile from one grade to the next. The ADE described the Star Rating and 

the OYG measures as unrelated. For example, a grade level in School A could have a 

Star Rating of 2 and still achieve OYG. This was possible if schools across the state 

scored well and, by comparison to all schools in the state, the amount of growth made by 

the grade level in School A was below average but still above the standard to achieve 

OYG. The two methods provided mixed results that did not fare well with some schools 

and parent groups. 

The use of more than one method of reporting more than one piece of school 

achievement information was difficult for many educational stakeholders to understand. 

It is just as difficult for stakeholders to understand that assessment results that are based 
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on year-to-year comparisons between different groups of students will have a different 

interpretation and use when compared to measures of longitudinal academic growth for 

individual students (Brennan, 2001; Linn & Haug, 2002; Schwarz, Yen, &, Schafer, 

2001). 

Midyett (2001) found that the ADE's method for determining OYG through the 

use of scale scores was problematic. The amount of scale score gain that a student 

needed to make in order to demonstrate OYG was dependent on the PR. For example, if 

the average PR rank for Classroom A was 75, then an average scale score gain of 10 was 

needed in order to demonstrate OYG. By comparison, if the average PR for Classroom B 

was 50, then an average scale score gain of 15 was needed in order to demonstrate OYG. 

Classroom A needed to obtain an average scale score gain of 10 in order to demonstrate 

OYG while Classroom B needed to obtain an average scale score gain of 15. Midyett 

suggested that a problem with the state accountability system was that it would compare 

Classroom A to Classroom B and conclude that Classroom B had more growth even 

though both classrooms had equal growth with respect to OYG. 

The following year, the Star Ratings and the OYG indicators were combined into 

one statistic, the Percent of Expected Gain (PEG), that was derived by dividing the 

amount of scale score gain for each school, grade level, and content area combination by 

the amount of national expected gain in scale score points. If the PEG was at or above 

100%, then the school and grade level had achieved the proxy for at least one year of 

academic growth for that subject area. Since there were different national expected gains 

for each content area and grade level combination, the ADE did not compare the PEG 
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across content areas or grade levels. In addition, the MAP reports included the 1999 PR 

for each school, grade level, and content area to approximate the starting point for each 

case. Some schools were able to obtain a measure greater than 100% despite a low PR. 

Stanines became the unit of measure during the third year of the MAP and served 

as measures of a student's academic achievement position relative to all students in the 

norming sample. The ADE's theory was that if a student remained at the same relative 

position in the next higher grade, then that student had stayed on par with more difficult 

material. Staying on par became the criteria for making OYG. The school MAP results 

were based on the percentage of students making OYG. A high percentage was 

interpreted as school achievement or success. Operationally, students demonstrated OYG 

by remaining at the same stanine or by obtaining a higher stanine than the previous year. 

This method remains in use today. 

The ADE describes the MAP as 'fair' and 'accurate' measures of longitudinal 

academic growth that are attributed to school effectiveness. Based on the ADE's 

operational definition for OYG, low achieving students and schools with large numbers 

of low achieving students are allowed to remain on a collision course with academic 

failure if students are simply maintained at the same stanine as they advance from one 

grade level to the next. Allowing students to maintain low stanines on the Stanford 9 is a 

recipe for failure on the AIMS assessments that will result in consequences for the 

student, the school, and the entire community. At best, the current MAP serve to provide 

some low achieving students and schools with a false sense of academic achievement and 

success because the amount of annual progress that is made will not be adequate for 



21 

purposes of accountability. It is not fair to set students or schools up for failure and it is 

not accurate to assume that schools that obtain the same OYG results have demonstrated 

the same levels of academic achievement and progress for students. Some schools make 

OYG by maintaining students within the same low stanines while others make OYG by 

advancing students from lower to higher stanines. How fair and how accurate are the 

MAP? 

On October 15,2002, the ADE publicly released the school achievement profile 

results as part of their state accountability system that is now referred to as AzLeams. 

The ADE's contention is that AzLeams results are 'fair' and 'accurate' measures of 

school performance that are designed to publicly identify and improve Underperforming 

schools. The NCLB Act, Proposition 301, and House Bill 2658 served to establish 

parameters for the development and the framework of AzLeams. The method for 

determining AYP for elementary schools is based primarily on AIMS results. The MAP 

results only made a difference when schools were on the border of a required cut point. 

AYP was determined for elementary schools by changes in the percentage of students 

who fell far below the standards and changes in the percentage of students who met or 

exceeded the standards at benchmark grades 3 and 5. The direction and the magnitude of 

the changes were used to determine whether schools were identified as 

"Underperforming," "Maintaining," "Improving," or "Excelling." The labels were 

interpreted as the level at which a school was able to improve academic achievement. 

The ADE used the AIMS results to determine whether schools were improving 

academic achievement at benchmark grades. The ADE attempted to enhance the 
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accuracy of the results by using three-year rolling-averages. The ADE promoted their use 

of the three-year rolling-average by claiming that this method would minimize group 

differences, increase reliability, and identify trends in school performance instead of 

bumps. 

Despite the ADE's success in persuading the State Board of Education to adopt 

the use of three-year rolling-averages to determine AYP, there were problems with the 

method. The three-year rolling-average results were compared to first year baseline 

measures, which comprised of one-year data. The one-year to three-year rolling-average 

comparison may have resulted in some schools being mislabeled due to unusually low or 

unusually high baseline results. Schools that obtained unusually low baseline results 

received favorable labels while schools obtaining unusually high baseline results were 

labeled as Underperforming. Brennan (2001) suggests that, "baseline data are rarely 

available to reflect typical yearly progress, let alone determine what is adequate." 

This overview highlights the critical components of the state accountability 

system as well as existing concerns toward the interpretations, uses, and consequences 

that are associated with AzLeams. Do the ADE's assessments and methods for 

determining AYP support the interpretations, uses, and consequences that are associated 

with the NCLB Act and AzLeams? Given the severity of the consequences for all 

stakeholders, the costs associated with misinterpretations and misuses of results will be 

catastrophic. 
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Purpose and Rationale 

Today, schools face the possibility of confronting consequences and sanctions due 

to interpretations and uses of school achievement profile results that may be invalid 

(Brennan, 2001; Haertel, 1999; Kane, 2001; Kane & Staiger, 2001; Linn & Haug, 2002; 

Messick, 1989; Olson, 2001; Ryan, 2002; Schwarz, Yen, & Schafer, 2001; Sicoly, 2002), 

unreliable (Kane & Staiger, 2001; Linn & Haug, 2002; Olson, 2001; Sicoly, 2002), not 

generalizable (Haertel, 1999; Ryan, 2002) and of little value or utility in providing the 

type of information that is needed in order to improve curriculum, instruction, and 

achievement (Haertel, 1999; Kane & Staiger, 2001; Shepard, 2000). The process of 

providing research evidence that can be used to clarify and to justify the interpretations of 

the school achievement profile results is an important step toward validating the intended 

uses for the school achievement profile results (Kane, 2001; Kane & Staiger, 2001; 

Messick, 1989). 

In Arizona, schools are identified as Underperforming because they fail to meet 

the criteria for improving academic achievement for different groups of students at 

benchmark grades. The criteria for determining the school achievement profiles are not 

based on measures of longitudinal academic growth for students. When parents select the 

option to transfer their children from one school to another, their decisions are based on 

two assumptions: (1) Underperforming schools have failed to provide their children with 

AYP, and (2) Maintaining and Improving schools have succeeded in providing students 

with AYP. In addition, when parents select supplemental educational service providers 

for their children, their decisions are also based on the same two assumptions. If no child 
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is to be left behind, then clear criteria for determining and monitoring AYP for students 

must exist. An AYP determination for students can only be determined by measures of 

longitudinal academic growth. The current assumptions, sanctions, consequences, and 

menu of parental options are based on a lack of empirical evidence that clarify and justify 

the current interpretations and uses of the school achievement profile results. 

A purpose for this study is to evaluate the effects for levels of school achievement 

(i.e., Underperforming, Maintaining, and Improving) and for the AIMS performance 

levels (i.e.. Falls Far Below (FFB), Approaches, Meets, and Exceeds) with measures of 

longitudinal academic growth serving as the dependent variable. Because there were no 

Excelling elementary schools in the state, the study was limited to the levels of schools 

achievement listed above. The scale score difference between the spring 2000 3"* grade 

AIMS results and the spring 2002 5"* grade AIMS results are used as the measures of 

longitudinal academic growth. A mixed within-subjects factorial design is used to 

analyze the relationship between the variables. The AIMS performance levels are treated 

as the independent groups while the levels of school achievement are the repeated 

measures. 

The independent group (factor A) that students are placed into is determined by 

their 3*^^ grade AIMS performance level results. Based on post hoc matching criteria, 

triad groups are formed and treated as one subject (factor S) who experiences learning 

from levels of school achievement (factor B). The study is an A x (B x S) design that 

compares academic progress between the AIMS performance level groups and also 

between the levels of school achievement. The analyses are also used to compare the 
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interaction effect between levels of school achievement and AIMS performance levels. 

Reading, writing, and mathematics are the three content areas analyzed and they are 

presented separately. 
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CHAPTER 2 

LITERATURE REVIEW 

Validity is defined as an integrated evaluative judgment of the degree that 

empirical evidence and theories support the adequacy and appropriateness of inferences 

and actions that are based on test scores. Existing evidence is enhanced over time by new 

findings and changes in social conditions that serve to create changes in the 

interpretations, uses, and consequences associated vi'ith test scores (Messick, 1989). 

Educational accountability systems best exemplify such changes. 

History of Accountability 

The federal government requires that state accountability systems evaluate the 

effectiveness of public schools by using assessment results that provide valid and reliable 

measures of academic achievement. The results are used for a number of purposes that 

include but are not limited to: Improving instruction and learning (Baker, Linn, Herman, 

& Koretz, 2002); providing incentives and identifying success (Kane & Staiger, 2001); 

accumulating evidence to determine if school and program outcome results justify the 

costs (Popham, 1999); and determining whether schools make AYP toward improving 

academic achievement. The justifications for the selected use of assessment results are 

commonly based on their interpretations. 

In 1965 the Elementary and Secondary Education Act required evaluations and 

accountability for federally funded programs. Title I funding was given to schools for the 
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purpose of providing supplemental educational services and resources to students at-risk 

of academic failure. Schools receiving Title I funding were required to provide 

information that was used to evaluate student achievement (Herman, Baker, & Linn, 

2001). Assessment results were commonly used to evaluate the quality and effectiveness 

of the supplemental educational services that were provided with Title I funds. 

Evaluations have also been problematic due to misinterpretations and misuses of results 

obtained from inappropriate methods of evaluation or limitations in the availability of 

valid and reliable instruments. 

The Title I Evaluation and Reporting System (TIERS; Tallmadge & Woods, 1981) 

is an example of change in the initial interpretation of results based on new findings. The 

initial evaluation of the TIERS results were interpreted favorably and in support of Title I 

programs. After gathering additional empirical evidence, the initial interpretations were 

changed because the reported gain scores appeared to have been inflated notions of 

aggregate effects of Title I programs that were due to the testing cycle (i.e., fall to spring) 

that was incorporated into the evaluation (Linn, 2000). The evaluation system was 

improved over time by new findings that led to changes with the initial interpretations 

and uses of the test scores. 

In 1994, changes were made to the lASA requiring states to measure student 

performance at least once between grades 3-5,6-9, and in high school. These policy 

changes required AYP measures for Title I schools only, which resulted in dual 

accountability systems for 28 states. The dual accountability systems comprised of using 

different performance indicators for Title I and non-Title I schools (Goertz & Duffy, 
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2001). The development of dual accountability systems created difficulties in the ability 

to measure and to compare the effectiveness of schools on a common instrument and 

scale. The dual accountability systems led to various interpretations and uses of 

assessment results as Title I and non-Title I schools were treated differently. 

In January 2001, the NCLB Act was enacted in order to create a single 

accountability system that imposed the same requirements for all schools. New 

accountability requirements included the use of standards-based assessments for grades 3-

8 by 2007 and all schools were required to demonstrate AYP toward improving academic 

achievement. Additional requirements included the use of rewards and consequences for 

the purpose of providing incentives for schools, districts, and students to improve (Goertz 

& Duffy, 2001). The new national logo, "All Children Can Learn," was intended to 

refute past beliefs that only an elite group of students could learn (Shepard, 2000). The 

NCLB Act requires a single accountability system from each state that allows for 

common comparisons, interpretations, and uses of school results within the state. 

The NCLB Act has created great concerns from schools. The NCLB Act comes at 

a time when schools are also facing the many new challenges that are associated with 

changing clients. Schools are now accountable for the learning of all students, which 

include an increasing number of disadvantaged students who, in many cases, are 

confronting multiple challenges (e.g., poverty, lack of nutrition, English Language 

Learners). Lezotte (2001) suggests that the current system was never intended to assure 

successful learning of high standards curriculum by all students. A lack of school 
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preparedness and changing clients creates even greater concerns toward the 

interpretations, uses, and consequences that are associated with assessment results. 

Schools are also confronting the challenges of public perceptions suggesting that 

schools have not lived up to expectations. The strength in the public's perceptions has 

created changes in the control of accountability systems by shifting from local to state 

jurisdiction (Buckendahl, Impara, & Plake, 2002). For example, district assessment 

results are no longer reported to the state for the purpose of accounting for school 

academic achievement. Over time, changes in social conditions and expectations have 

also created changes in school accountability systems. The changes have resulted in 

revised educational policies and requirements. These changes also demonstrate volatility 

with the entire accountability enterprise as strong pubUc perceptions can be used to create 

changes in policy and expectations. Change can occur without the use or support of 

empirical evidence. 

Accountability Requirements-Standards, Assessments, and AYP 

The NCLB Act contains requirements for standards, assessments, AYP, and 

consequences. The following sections highlight the importance of each requirement with 

regard to validity. 

Standards 

Policy makers describe content and performance standards as key components of 

accountability and reform efforts. The content standards define the skills and the 
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knowledge that all students are expected to know and be able to demonstrate at 

benchmark grades. All teachers are expected to know and be able to teach the academic 

content standards to all students at grade level so that they are able to demonstrate 

proficiency on an assessment at benchmark grades. The performance standards serve as 

an absolute measure of academic ability (e.g., advanced, proficient) that applies to all 

students rather than to a selected subset of college-bound students (Goertz & Duffy, 

2001; Linn, 2000). Policy makers commonly describe the performance level results as 

accurate measures of students' academic abiUties. 

Policy makers have imposed the same requirements on all schools in order to 

justify and present a sense of 'fairness' when imposing the same interpretations, uses, 

rewards, and consequences for all students and schools. Linn (2000) has expressed 

concerns with the justifications that are provided for interpretations and uses of 

assessment results. One concem is that not all children are able to learn the same 

curriculum in the same amount of time. Linn describes uniform standards as a false sense 

of fair and accurate evaluation because children in the United States do not have equal 

opportunities to leam or to succeed. The interpretations and uses of assessment results 

must contain a 'true' element of fairness to avoid the injustice of providing equal 

treatment to unequal school conditions and challenges. Not all students or schools begin 

their academic journey at the same starting line or with the same opportunities. 

Linn (2000) also questions the need and the intent for requiring the same 

standards and time schedule for all students and has suggested that it is possible to have 

high standards without having common standards for all students, especially since they do 
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not enter school possessing the same levels of experiences or academic abilities. He 

suggests that having high standards for performance at a given grade level does not have 

to be interpreted as having uniform standards for all students. Other concerns with 

uniform standards include the unintended consequences of encouraging a narrowing of 

educational experiences for students, greater failure rates, and a failure in developing 

many worthwhile talents (Coffman, 1993). 

Assessments 

Accountability systems have been and continue to be dependent on the use of 

assessments to evaluate and compare academic achievement and progress between 

schools. Assessments currently serve as the operational arm of school reform efforts and 

are intended to direct attention to standards by including rewards and consequences that 

serve to motivate student and teacher performance (Baker, 2002). State accountability 

system representatives describe assessment results as valid measures of academic 

achievement that can be used to enable school improvement (Brennan, 2001; Haertel, 

1999). School assessment results are also reported to the public with focused and 

directed interpretations. The interpretations that are provided often influence and create 

the public's perceptions and attitudes toward schools. 

Although state officials suggest that assessment results can be used for school 

improvement, Haertel (1999) reports that the improvement of school achievement 

through the use of assessment results requires that the intended users of the information 

be able to understand the test score reports and interpret them appropriately. State 
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accountability systems are built with the assumption that administrators, teachers, parents, 

and students, are able to interpret and use the information provided in reports to improve 

instruction and learning. State accountability systems are also built with the assumption 

that assessment results are used, and that they are used specifically for these purposes. 

Palmer (2002) found that experienced teachers might not understand the benefits of 

different types of tests or even the differences in their use. His study creates challenges 

for the state's accountability system assumptions. Most parents and students are only 

able to understand and use assessment reports to the extent that administrators and 

teachers have adopted their use and provided them with clear and accurate interpretations. 

Assessment Results and Interpretations 

Assessment results have been and continue to be used as measures of school 

academic achievement and progress. Differences in assessment results between schools 

have commonly been interpreted as meaningful differences in their abilities to provide 

quality or effective instruction while changes in assessment results within a school have 

commonly been interpreted as changes in the quality and effectiveness of instruction 

within the school. These interpretations are generally based on year-to-year comparisons 

of academic achievement for different groups of students at benchmark grades. There are 

a number of factors that influence the interpretations of assessment results. 

Confirmation bias may explain the justifications that are provided for some 

interpretations and uses of assessment results. Confirmation bias is the tendency to look 

for evidence that supports the assessment enterprise (Ryan, 2002). The common 
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explanations that are provided for differences and changes in test score results that occur 

between and within schools can be used to provide examples of confirmation bias. For 

example, schools serving students in high socio-economic neighborhoods are expected to 

obtain higher test scores than schools serving students in lower socio-economic areas. 

The differences in results between these schools are used to confirm what policy makers 

and affluent parents want to believe; higher test scores are a clear indication of a better 

school. Similarly, schools are more likely to attribute positive changes in their results to 

positive changes in the quality and effectiveness of instruction and are more likely to 

attribute negative changes in their results to factors beyond their control. State 

accountability systems and policy makers are vulnerable to the pressures of confirmation 

bias due to the power of affluent parents and concerns toward being able to accurately 

determine the total number of schools that the public will allow to endure sanctions and 

consequences. 

Researchers suggest that interpretations of results are not always correct (Linn & 

Haug, 2002; Popham, 1999; Ryan, 2002; Schwarz, Yen, & Schafer, 2001; Sicoly, 2002). 

High test scores may not always be a clear indication of a good school while low test 

scores may not always be a clear indication of a bad school. There are a number of 

factors can explain the occurrence of differences or changes in scores between schools as 

well as within a particular school. For example, if a school's performance is flat, it may 

be because good instruction occurred but the test was insensitive to measuring change 

(Baker, Linn, & Herman, 2002). Furthermore, change is commonly a measure of 

differences in academic achievement between two different groups of students in a 
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benchmark grade. Linn (2001) suggests that comparisons based on successive groups of 

students in selected grades are reasonable for schools with consistent student populations. 

The validity of inferences from such comparisons is questionable, however, for schools 

with rapidly changing demographics or with too few students tested in a specific grade. 

Assessment Results and Uses 

The correct interpretations of test results serve to clarify and justify appropriate 

uses while misinterpretations may provide a comparable level of clarity and justification 

for misuses. Researchers acknowledge the difficulty in being able to determine the 

accuracy of interpretations, which makes it inherently unfair to compare averages among 

schools because it is not possible to separate school effects from effects resulting from 

non-school factors (Coffman, 1993; Ryan, 2002). Differences or changes in results are 

not solely attributed to differences or changes in the quality or effectiveness of instruction 

between or within schools. Kane and Staiger (2001) report that 40 states will use test 

scores to rate school performance. The school ratings may be used to impose rewards and 

consequences. Any misinterpretations and misuses of assessment results will serve to 

inaccurately reward some schools while inaccurately imposing consequences on others. 

Assessment Results and Consequences 

The policy expectation that "All children can learn at the same rate and level" has 

created state and district support for using test results as the basis for promotion, 

graduation, evaluation, accreditation, and state and federal funding (Linn, 2000). By 
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2008, twenty-eight states will require that high school students pass a state examination to 

graduate from high school (Goertz & Duffy, 2001). Despite national school reform 

policies, researchers do not support the use of assessment results for the purpose of 

imposing rewards and consequences. Baker (2002) reports that assessment results must 

not be used to impose consequences until the qualities of validity, reliability, and fairness 

have been addressed. This will require time and additional information that can be used 

to provide empirical evidence. A current challenge is that most standard-based 

accountability systems across the country have only been in existence for a short time. 

The information that has been made available during this short period of time is limited 

and serves to provide restrictions in being able to conduct important empirical studies. 

Despite a lack in empirical evidence, states are required to proceed with imposing school 

rewards and consequences based on interpretations and uses of limited state data. 

Researchers are also concerned that the use of standardized tests can have 

undesirable effects on teaching and learning because this can lead to a narrowing of the 

curriculum and an over emphasis on basic skills. They also suggest that the current uses 

of most assessments serve a disruptive function for teaching since the practice of 

"teaching to the test" means teaching to a set of skills that have little to do with deep 

competence (Linn, 2000; Schoenfeld, 1999). 

The Coleman report (cited by Kane & Staiger, 2001) showed that 16% of the 

variance in student test scores was between schools rather than within schools. Based on 

this report, Kane and Staiger suggested that two students drawn at random from within a 

school were as likely to differ as much as two drawn randomly from the whole 
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population. Similarly, Linn (2001) reported that variations in the students who were 

included in the assessments served to distort comparisons of results for different cohorts 

of students. Schools must not be rewarded or punished on the basis of a luck-of-the-draw 

on a particular group of students in a given year. In addition, schools must not be 

rewarded or punished for results that are beyond their control (Kane & Staiger, 2001). 

School rewards and punishments must be based on valid and reliable evidence that can be 

used to support such decisions. 

Volatility of Test Score Results 

The volatility of test score results creates challenges for the validity of 

interpretations and uses. Researchers question the true meaning of test score changes and 

suggest that differences in test score results are not a clear indication of school 

performance (Linn & Haug, 2002; Popham, 1999; Sicoly, 2002). For example, it is 

difficult to determine if schools that are close in rank are very close or very far apart in 

terms of their actual performance (Buckendahl, Impara, & Plake, 2002). Given the 

difficulties associated with determining the true meaning of differences or changes in 

school results, it is possible that a substantial number of schools will be incorrectly 

identified as needing improvement (Baker, Linn, & Herman, 2002). 

There are a number of factors that contribute to the volatility of test score results. 

They include: (1) The particular group of students tested in a given school year (Kane & 

Staiger, 2001; Linn & Haug, 2002; Sicoly, 2002), (2) measurement and sampling error 

(Linn & Haug, 2002), (3) non-persistent factors (Kane & Staiger, 2001; Unn & Haug, 
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2002), (4) school size (Kane & Staiger, 2001; Linn & Haug, 2002), (5) the corruption of 

indicators (Linn, 2000), and (6) other confounding variables (Glidden, 1999; Popham, 

1999; Ryan, 2002). Brief examples for some of these factors are provided in the 

following paragraphs. 

Researchers suggest that student and family characteristics impact school results. 

For example, Sicoly (2002) reports that schools serving poor students are far less likely to 

make it through higher performance categories. Similarly, Kane and Staiger (2001) have 

found that racially integrated schools are less likely to win awards for academic 

achievement when compared to racially homogeneous schools. In cases where minority 

students attend homogeneous schools, it is highly likely that they will comprise a small 

minority group attending an Anglo majority school. Minority students are more likely to 

attend heterogeneous schools. In cases where the minority students are the majority 

group, there are likely to be a large number of students on free and reduced lunch, which 

serves as a proxy measure for poverty. Kane and Staiger suggest that accountability rules 

have the ironic effect of placing schools that enroll minority students at a disadvantage. 

Ryan (2002) discusses the importance of including contextual information when 

drawing inferences from test performance to school quality. Recognizing out-of-school 

factors is described as critical to the process of making sound test interpretations. Factors 

such as poverty and nutrition serve as examples of out-of-school factors (Glidden, 1999; 

Popham, 1999). A total list of out-of-school factors would be exhaustive. These factors 

can and do have a profound impact on student and school performance and achievement. 

Most students are encouraged and willing to learn when they are inspired by the 
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motivation, confidence, affection, and respect of their teachers. On the other hand, 

teaching becomes a greater challenge when the out-of-school factors become the 

prevailing force that serves to create delays in academic growth and achievement for 

individual students. The out-of-school factors can also become an excuse for a lack in 

student and teacher motivation. 

The methods that are developed and used to determine AYP play an important 

part in determining school outcomes. Some methods will create greater difficulties in a 

school's ability to continually demonstrate AYP. One example is the year-to-year 

measures of school improvement that are based on changes in academic achievement for 

successive groups of students. Linn and Haug (2002) suggest that there is a tremendous 

amount of noise that is included in the conmion interpretations of year-to-year 

comparisons of school achievement results that are based on measures of academic 

achievement for different groups of students at benchmark grades. Similarly, Brennan 

(2001) suggests that more attention may be focused on cross-sectional measures of 

academic achievement as opposed to longitudinal measures. He also suggests that 

measures of individual student progress have much more potential for educational benefit 

than measures for different groups of students. 

Linn (2000) reported that standardized test results in high-stakes accountability 

systems yielded inflated impressions of student achievement. His concern focused on the 

deliberate corruption of indicators when tests were used for accountability or other high-

stakes purposes. Some examples include: (1) School personnel learning how to code 

assessment answer sheets in order to select the list of students who are aggregated into the 
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school results for purposes of accountabihty, (2) over identification of students into 

special education programs to create exemptions from accountability, and (3) a greater 

likelihood of classifying English Language Learners (ELLs) as special education students 

once their English assessment exemption windows expire. 

An awareness of the factors that influence test results serves to provide an 

understanding for the occurrence of annual fluctuations in school performance. A better 

understanding can keep one from assuming that the student characteristics that affect 

academic achievement levels are stable from year-to-year, especially when schools serve 

neighborhoods whose demographics continually change (Linn & Haug, 2002). Some 

schools demonstrate tremendous fluctuations in their year-to-year assessment results. 

The continued fluctuations in school results are best demonstrated through the annual 

identification of outstanding school awards since repeat winners are a rare occurrence. 

Fluctuations in annual school achievement results have also resulted in the use of the 

three-year rolling-average method of accountability in several states. 

Adequate Yearly Progress 

The most common way to monitor annual school achievement and improvement 

has been to compare changes in assessment results for successive groups of students at 

benchmark grades (Linn & Haug, 2002). The NCLB Act requires that all schools 

demonstrate AYP toward improving academic achievement for all students through the 

use of standards-based assessments. Standards-based educational reform involves 

specification of standards that define continuous and substantial yearly improvement 



40 

toward achieving proficient and advanced performance levels (Schwarz, Yen, & Schafer, 

2001). 

The standards-based accountability movement has also created changes in the 

types of information that are reported and used to monitor school improvement. New 

accountability systems are based on the percentage of students scoring in each 

performance level category (Goertz & Duffy, 2001; Linn & Haug, 2002). All schools are 

required to narrow the academic achievement gaps between different groups of students 

by reducing the percentage of students scoring in the lowest performance level categories 

at benchmark grades. States are required to determine an absolute goal for each school by 

operationally defining AYP. 

AYP-Operationally Defining 

The AYP requirement also creates new challenges for accountability systems. 

One challenge is determining the meaning of 'adequate' (Brennan, 2001; Schwarz, Yen, 

& Schafer, 2001). The process of defining 'adequate' involves making difficult 

educational judgments about what is potentially attainable progress under reasonable 

assumptions (Brennan, 2001; Haertel, 1999; Schwarz, Yen, & Schafer, 2001). Brennan 

(2001) suggests that a problem with determining 'adequate' is the lack of baseline data 

that typically reflects yearly progress, let alone adequate. Other challenges are that 

current AYP models are based on the limitations and the availability of state assessment 

instruments. The NCLB Act requires the development and use of standards-based 

reading and mathematics assessments for grades 3-8 by 2007. The development and the 
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use of new assessments for grades 3-8 will provide new assessment and school 

achievement results in 2007 that will be determined through the use of new scales and 

new methods for measuring and determining AYP. It is conceivable that these changes 

will also create different school outcomes. 

The NCLB Act does not provide a clear or specific definition for AYP. Brennan 

(2001) reports that the unit of analysis (i.e., student, class, school) for determining AYP 

has not been estabhshed. He also notes a lack in the specificity of the AYP measure. Is 

AYP a cross-sectional or a longitudinal measure? Brennan also expresses concern toward 

the difficulty that is associated in being able to assess student growth with testing 

programs that do not involve the types of equating and scaling procedures that are used in 

large-scale norm-referenced testing. The traditional measures of progress and the 

standards referenced approaches share a limitation: Neither incorporates a gauge for 

adequacy of progress (Schwarz, Yen, & Schafer, 2001). 

There are other concems with AYP measures. One concern is that different rules 

for determining AYP will result in entirely different expectations for growth (Linn & 

Baker, 1999). Another concem is that different methods used for measuring and 

determining AYP can result in different school outcomes. For example, the TIERS 

system provided radically different patterns of gain for programs that reported results on 

different testing cycles (i.e., fall to spring) to measure academic achievement and progress 

(Linn, 2000). Linn (2001) reports that variations in the students who are assessed distort 

comparisons of results for cohorts of students. 
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Validity 

Validity evidence provides clarity and justification for continued or changed 

interpretations and uses of test results. The process of developing a valid accountability 

system is difficult because it requires being able to accurately interpret observed scores. 

Kane (2001) stresses even greater difficulty in being able to reach consensus on the 

appropriate uses of test scores in applied context. Regardless of the difficulties, a 

validation process enables one to evaluate the adequacy and the appropriateness of 

inferences and actions that are based on test scores or other modes of assessment (Haertel, 

1999; Kane, 2001; Ryan, 2002). For example, Sicoly (2002) was interested in 

determining what school-level scores from large-scale assessments 'really' measured. 

Sicoly found that although assessments of mathematics, reading, and writing were 

assumed to have measured distinct academic skills, the different assessments served 

largely to create the illusion of providing unique information. As a result of the study, 

Sicoly suggested that: (1) The assessments were tapping into generic cognitive abilities 

that cut across content areas, (2) the results raised suspicion about the value and validity 

of interpretations based on school-level subject area scores, and (3) the results that were 

reported to schools provided little value in the planning and improvement of instruction. 

Consequences are another important component of validity. Kane (2001) 

encourages the study of consequences in order to add value to the development and the 

evaluation of tests. Similarly, Ryan (2002) reports that it is important to evaluate the 

unintended consequences that are associated with the interpretations and uses of 

assessment results. For example, an unintended consequence for labeling schools as 
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"Underperforming" may be a request from a large number of teachers to transfer to other 

schools. It is possible that other schools would select the most qualified teachers. The 

remaining teachers would be left behind to confront the challenges of improving 

academic achievement in Underperforming schools. This would further compound the 

unintended consequences. 

Reliability 

Reliability is a characteristic of scores that involves quantifying their consistency 

or inconsistency (Brennan, 2001). The inconsistency of school results creates challenges 

with the clarification and justification of interpretations and uses. Researchers have 

identified a list of factors that create fluctuations with annual school results. Linn and 

Haug (2002) report that measurement and sampling errors can account for fluctuations in 

year-to-year scores. Similarly, non-persistent factors also account for fluctuations in 

school results (Kane & Staiger, 2001; Linn & Haug, 2002). Examples of non-persistent 

factors include the following types of conditions or experiences during the time of testing: 

A dog barking in the school yard, flu season, teacher and student compatibility, teacher 

attrition, disruptive students, or bad weather. 

Kane and Staiger (2001) suggest that fluctuations in school results can also occur 

because of the idiosyncrasies that exist for a particular sample of students. Changes in 

year-to-year results may be attributed to differences in academic abilities between two 

distinct groups of students as opposed to changes in the quality or effectiveness of 

instruction. In addition, Kane and Staiger report that each cohort class is analogous to a 
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random draw from the population of students feeding a school. Some schools are fed 

from a large pool of students who range between average and above average in academic 

ability while other schools are fed from a large pool of students who range between below 

average and average in academic ability. The total number of students tested also creates 

fluctuations in school results. Sampling variation can account for a larger share of 

between school variance for small schools (Kane & Staiger, 2001). In summary, one

time factors and small samples create fluctuations in test scores that cannot be explained 

as changes in the quality or effectiveness of instruction. 

Generalizability 

Researchers suggest that reliance on a single test for repeated testing can distort 

instruction and lead to inflated and non-generalizable estimates of student gains in 

achievement (Linn, 2000; Ryan, 2002; Shepard, 2000). Researchers also report a lack in 

the transferability of knowledge and skills that have been assessed. Haertel (1999) states 

that research provides a weak correlation between success on school achievement and 

success on tasks performed in nonacademic settings. Similarly, Linn (2000) suggests that 

gains typically seen during the first years after a new test is put in place may not transfer 

to other tests, even those ostensibly measuring the same thing. If test results do not 

generalize, then it is hard to imagine that changes provide valuable or useful information 

with regard to curriculum (Haertel, 1999). 
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Usefulness of Assessments/Results 

If the purpose of assessments is to improve instruction and learning, then one 

would expect for the results to be useful in providing the types of information that could 

be used to improve these areas. Researchers suggest the most conmionly used 

assessments fail to provide the types of information that can be used to improve 

instruction and learning. Researchers also report that the unreliability of annual test 

scores makes it difficult to determine best practices (Kane & Staiger, 2001; Linn &. Haug, 

2002). 

Shepard's (2000) concern is that the standards movement has been corrupted into 

a heavy-handed system of rewards and punishments without the capacity building and 

professional development originally proposed as part of the vision. She emphasizes the 

importance in recognizing the pervasive negative effects of accountability tests and the 

extent to which externally imposed testing programs prevent and drive out thoughtful 

practices. Her concern is that under intense political pressure, test scores are likely to go 

up without a corresponding improvement in student learning. 

The NCLB Act poses new challenges for all states. The new federal policies 

require that states immediately develop valid and reliable accountability systems for 

determining A YP through the use of available assessments and data. States have become 

creative in developing methods for determining AYP in order to comply with the new 

federal requirements. What is lacking from most state accountability systems is the 

research evidence that supports intended uses and consequences based on interpretations 

of the results that are provided. Researchers and educators are concerned with 
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possibilities for misuses and unintended consequences that can be associated with 

misinterpretations and limitations of results. These concerns require that more empirical 

evidence be provided to justify and support the intended uses for state accountability 

systems results. 
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CHAPTERS 

METHODS 

The ADE has administered annual AIMS assessments to elementary school 

students in grades 3 and 5 for three consecutive years. The three years of AIMS data 

were the primary measures used to develop the state accountability system that identified 

schools as Underperforming, Maintaining, or Improving. Statewide, a total of 59873, 

59663, and 58505 3'^ grade students were administered the first annual AIMS 

mathematics, reading, and writing assessments during the spring of 2000. During the 

spring of 2002, a total of 61760,61305, and 59599 students were administered the third 

annual AIMS mathematics, reading, and writing assessments, respectively, to 5*'' grade 

students. The spring 2000 3*^^ grade scale scores and the spring 2002 5^ grade scale 

scores were used as measures of longitudinal academic growth for the study. These 

scores were also a subset of the measures used to determine the school achievement 

profiles. 

The elementary school achievement profiles were determined with a modified 

three-year rolling average method. The spring 2000 AIMS results were the first year 

baseline measures that were compared to a three-year rolling average of spring 2000, 

2001, and 2002 results. The spring 2000 AIMS results for grades 3 and 5 not only served 

as the only baseline measures, they were also part of the three-year rolling average results. 

When comparing the baseline results to the three-year rolling average results, a school 

needed to demonstrate a reduction in the percentage of students who fell far below the 
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standards and an increase in the percentage of students who met or exceeded the 

standards in order to be identified as Maintaining or Improving. Changes in the 

percentage of students who approached the standards were not a factor in determining the 

school labels. The school achievement profiles were based on annual measures of 

academic achievement for different groups of students at benchmark grades. They were 

not measures of longitudinal academic growth. However, the measures of longitudinal 

academic growth that were used for the study were also a complete subset of the students 

who were included in determining the school achievement profiles. 

The ADE's elementary school three-year rolling average method was based on six 

pieces of AIMS summary data. Each AIMS content area and grade level assessed 

provided one piece of data. For every AIMS content area and grade level assessed, a 

school could earn a total of 0, 3,5, or 7 points, which could also be interpreted as 

Underperforming, Maintaining, Improving, or Excelling performance, respectively. The 

total points earned for each content area and grade level were determined through the use 

of the three-year rolling average method by measuring the total changes in the 

percentages of students who fell far below or met or exceeded the academic standards. 

The results for each grade level and content area were then summed and used to 

determine the school achievement profile labels. An elementary school could earn a total 

of 42 points. If an elementary school obtained between 0-8 total points, then the school 

was labeled as Underperforming. If an elementary school obtained between 9-23 total 

points, then the school was labeled as Maintaining. If an elementary school obtained 
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between 24-41 total points, then the school was labeled as Improving. A perfect score of 

42 was needed for a school to be labeled as Excelling. 

Two districts in Arizona were selected to participate in the study. The first district 

had a total enrollment of 65,000 students in grades K-12 and the second district had a 

total enrollment of 15,000 students for the same grade levels. All elementary schools in 

the two districts were included in the study. There were a total of 83 elementary schools. 

These schools administered a total of 5042,5031, and 4913 mathematics, reading, and 

writing assessments, respectively, to 3*^^ grade students during the spring of 2000. During 

the spring of 2002, the same schools administered a total 5474,5403, and 5249 

th 
mathematics, reading, and writing assessments, respectively, to 5 grade students. From 

the group of 83 elementary schools, 23 were labeled as Underperforming, 34 were 

Maintaining, and 26 were identified as Improving. 

The purpose of the study was to evaluate the validity of the interpretations and 

uses of the school achievement profile results with regard to the menu of parental options 

that were provided to parents whose children attended Underperforming schools. These 

parents were provided with the option to request that their children be transferred to 

Maintaining or Improving schools. They also had the option to request supplemental 

educational services for their children that could only be provided by a Maintaining or 

Improving school. The ADE supported these options with their interpretation of the 

school achievement profile results, which were measures of changes in academic 

achievement for different groups of students. Parents who request that their children be 
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transferred to another school will expect for their children to demonstrate AYP, which 

must be determined through measures of longitudinal academic achievement. 

The study is designed to analyze the relationships between the AIMS performance 

levels (i.e., FFB, Approaches, Meets, and Exceeds) and the levels of school achievement 

(i.e., Underperforming, Maintaining, and Improving) with scale score change being the 

dependent variable, which was a measure of longitudinal academic growth. A scale score 

change was determined for each content area by subtracting the spring 2000 3"^ grade 

scale score from the spring 2002 S*** grade scale score. 

Criteria were established to select students for the studies. First, students were 

required to have been administered the AIMS spring 2000 3"^ grade assessments and the 

spring 2002 5"* grade assessments at the same school. The purpose was to isolate the 

measures to Underperforming, Maintaining, and Improving schools. Second, only 

students who obtained valid scores within a content area at both grade levels were 

included in the study. Students who received special modifications for a specific content 

area in grade 3 or 5 were not included in that content area study. Third, the assessments 

were administered at grade level. Finally, the students were English proficient as 

determined by the language of the assessment taken. These students were not eligible for 

exemption policies or they had voluntarily waived their English assessment exemption 

options. 
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Ethnic and Gender Information 

Table 1 presents the total number of students who met the four selection criteria 

described above. Although there were a total of 3,559 students who met the criteria, not 

all students met the criteria in all three content areas. A total of 3440,3402, and 3340 

students met the criteria in mathematics, reading, and writing, respectively. Hispanics 

comprised the largest ethnic group while Asians were the smallest. The total number of 

males and females were approximately the same. 

Table 1 

Gender and Ethnicity Counts for Students Meeting Four Selection Criteria 

Ethnicity 
Unknown Asian Afiican Hispanic Native Anglo Total 

America American 
n 

Gender Female Count 4 50 99 903 79 674 1809 
%of 
Total .1% 1.4% 2.8% 25.5% 2.2% 19% 51.1% 

Male Count 8 41 99 907 71 604 1730 
%of 
Total .2% 1.2% 2.8% 25.6% 2% 17.1% 48.9% 
Count 12 91 198 1810 150 1278 3559 

Total %of 
Total .3% 2.6% 5.6% 51.1% 4.2% 36.1% 100% 

Post hoc matching through the use of 3"* grade scale score results was a fifth 

criterion for identifying students as eligible to participate in the study. Matching was 

used to control for differences in the academic abilities of students who were included in 

the Underperforming, Maintaining, and Improving school groups. Every student who 

participated in the study was matched to two other students on the basis of their spring 
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2000 3'*^ grade scale score results for each content area. For example, a student in the 

Underperforming group with a 3"* grade reading scale score of 502 was only included in 

the reading study if there were two other students with the same 3*^^ grade reading scale 

score; one in the Maintaining group and the other in the Improving group. 

Table 2 shows that 2,054 students met all five criteria and were eligible to be 

included in a study. The total percentage of ethnic and gender participants remained 

approximately the same as those presented in Table 1. There were a total of 1143, 888, 

and 756 students included in the mathematics, reading, and writing studies, respectively. 

Table 2 

Gender and Ethnicity Counts for Students Meeting Five Selection Criteria 

Ethnicity 
Unknow Asian African Hispanic Native Anglo Total 

n American American 

Gender Female Count 2 30 58 527 55 354 1809 
%of 
Total .1% 1.5% 2.8% 25.7% 2.7% 17.2% 51.1% 

Male Count 5 26 61 555 47 334 1730 
%of 
Total .2% 1.3% 3% 27% 2.3% 16.3% 48.9% 
Count 12 56 119 1082 102 688 2054 

Total %of 
Total .3% 2.7% 5.8% 52.7% 5% 33.5% 100% 

There were differences in the ethnic composition of students who were included 

in the Underperforming, Maintaining, and Improving school groups. Anglos comprised 

20.5%, 32.4%, and 45.5% of the students included in the Underperforming, Maintaining, 

and Improving school groups, respectively. Hispanics accounted for 62.2%, 56.5%, and 
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41.1% of the students included in the Underperforming, Maintaining, and Improving 

school groups, respectively. There was an increased percentage of Hispanic students in 

Underperforming schools and an increased percentage of Anglo students in Improving 

schools. Most Underperforming schools also received supplemental Title I funding. 

Poorer students were more likely to be minority and they were just as likely to attend an 

Underperforming school. 

The data obtained for the study were made available by the research departments 

in each district. The process for obtaining the data included a submission of formal 

requests to conduct district research, which included permission to obtain and to use 

district AIMS data solely for the purpose of the study. The requests underwent a review 

process within each district that included an evaluation of the benefits that the study 

would provide to the district. Upon a final review by appropriate corrmiittee members in 

each district, the requests to conduct research were approved. Permission was also 

granted to obtain and to use the AIMS data. Each district provided the three years of 

elementary school AIMS data that were available for their students. The approximate age 

for a 3"* grade student taking an AIMS assessment was between 8 and 9 years during the 

spring of 2000. 

Apparatus 

The AIMS are the state developed standards-based assessments that were used to 

determine the academic achievement performzince levels of students at benchmark grades 

3 and 5 for elementary schools in three content areas. Parallel forms of the AIMS 
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reading, writing, and mathematics assessments have been administered annually since the 

spring of 2000. The AIMS assessments served as measures of students' abilities to 

demonstrate their skills and knowledge of the required academic content standards at 

benchmark grades. The ADE described the standards as clear and concise statements of 

what all students were expected to know and be able to do at the critical benchmark 

grades. The standards consist of Performance Objectives that provide more information 

on the specific skills and knowledge that are required from students. The Arizona 

Academic Standards and the Performance Objectives specify the skills and the knowledge 

that are required to be taught while the performance standards define the levels of 

academic achievement for each content area (i.e., FFB, Approach, Meets, Exceeds). All 

students are required to meet or exceed the standards at benchmark grades in order to 

demonstrate academic proficiency. 

The AIMS assessments have no time limits and are aligned with the academic 

content standards and performance objectives. The Directions for Administration manual 

specified that students be allowed to spend as much time as needed to complete the 

assessments. The AIMS assessments were developed to measure students' knowledge of 

the required content area standards at benchmark grades. The administration process was 

standardized by providing all test administrators with the same set of directions for 

administering the same assessments to students. 

A student's performance on an AIMS assessment was judged against the 

performance standards, which specified how well students were able to demonstrate the 

knowledge and skills that were contained in the Arizona Academic Standards. Students 
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were placed into one of four performance level categories for each content area based on 

their total raw score and scale score results. Students who exceeded the standards were 

described as having had demonstrated superior academic performance as evidenced by 

achievement beyond the goal for all students. Students who met the standards had 

demonstrated solid academic performance on challenging subject matter reflected by the 

content standards. Meeting this level of proficiency was the minimum goal for all 

students. Approaching the standard meant that students had demonstrated partial 

understanding of the knowledge and application of skills that were fundamental for 

proficient work. Finally, falling far below meant that a student had demonstrated 

insufficient evidence of the prerequisite skills to approach meeting the standards. 

Conrniittees of educators with expertise in reading, writing, and mathematics were 

selected to develop the performance levels in their respective content areas. The 

committees were described by the ADE as inclusive and widely representative of the 

diversity of the state in terms of gender, race, language, and location, and primarily 

included teachers, curriculum specialists, and parents. The committee members who had 

content area expertise were also used to validate the content of the AIMS reading, 

writing, and mathematics assessments for benchmark grades. 

The performance level standards for each content area were set through the use of 

a Bookmark standard setting procedure where educators studied actual AIMS assessment 

test items, observed the knowledge and skills required as the items increased in difficulty, 

and came to a collective judgment about the specific knowledge and skills students 

should be able to demonstrate at the four performance levels. Each performance level 
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corresponded to a range of scale scores that could be used to more clearly determine the 

academic achievement level for a student. The lower the scale score the lower the level 

of academic achievement while the higher the scale score the higher the level of academic 

achievement. 

The minimum scale score required to "Meet the Standard" in each content area 

and grade level was set at 500. This was done for ease in interpretation. Although the 

scale scores ranged from 200 to 800 in each content area and grade level, they were not 

comparable between content areas. Table 3 presents the scale score ranges for AIMS 

performance level categories and content areas by year of assessment. A comparison of 

the 3^^ and 5'*' grade scale scores by content area provides an understanding for the 

amount of scale score change that was required in order to maintain or improve the AIMS 

performance levels. For example, a student who had obtained a 3*^^ grade mathematics 

scale score of 400 needed to obtain a minimal 5"" grade scale score of 439 in order to 

demonstrate adequate progress in mathematics by advancing from falling far below the 

3"* grade standards to approaching the 5**' grade standards. On the other hand, a student 

who had obtained a 3*^^ grade mathematics scale score of 439 needed to maintain that 

scale score in 5^ grade in order to demonstrate adequate progress in mathematics by 

advancing from falling far below the 3*^^ grade standards to approaching the 5* grade 

standards. 
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Table 3 

Scale Scores Ranges by AIMS Petformance Level, Grade Level, and Content Area 

Performance 
Level 

Spring 2000 Grade 3 Spring 2002 Grade 5 

Math Reading Writing Math Reading Writing 
FFB <458 <472 <478 <439 <487 <459 

Approach 458-499 472-499 478-499 439-499 487-499 459-499 

Meets 500-543 500-540 500-582 500-518 500-526 500-576 

Exceeds >543 >540 >582 >518 >526 >576 

Procedure 

The AIMS was a standardized assessment administered to all English fluent and 

regular or gifted education students in grades 3 and 5 annually. All test administrators 

were provided with a Directions for Administration manual that provided standardized 

directions for administering the assessments to students. A purpose for the AIMS 

assessments was to allow for students to demonstrate their skills and knowledge without 

the pressure of time. Because most elementary students only had one teacher, one can 

assume that classroom teachers administered the assessments to their own students. 

Three analyses were applied to each content area. First, content areas were 

analyzed using a mixed within-subjects factorial design. The 3*^^ grade AIMS 

performance levels were treated as the independent groups and the levels of school 

achievement were treated as the repeated measure categories. Each group of matched 

students served as one triad that was treated as only one subject in an AIMS performance 

level category who experienced three separate levels of school effectiveness. A triad's S'** 
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grade AIMS performance level results determined their placement in an AIMS 

performance level category. Every AIMS performance level comprised of different 

groups of triads. The dependent variable was a measure of the to S"* grade scale score 

change for each content area. 

A purpose for the mixed within-subjects factorial design is to determine the 

significance of the interaction effect, which allows one to compare single-factor results. 

Specifically, one can determine whether the simple effects for the AIMS performance 

levels that are found in Underperforming schools are the same as those observed for 

Maintaining or Improving schools. Similarly, one can also determine whether the simple 

effects for levels of school effectiveness are the same for all AIMS performance levels. If 

the outcomes for different levels are the same, then interaction is absent; that is, if the 

effects are duplicated for each level of the independent variable, then there is no 

interaction. On the other hand, if outcomes are different, then interaction is present: The 

effects are not the same for all levels of the independent variable. 

The selection criterion used in the design of the study posed a threat against 

drawing valid inferences for school effects. The threat was due to a less than perfect 

correlation between the 3"* and 5"* grade scale scores, and also to the matching criterion 

used for student selection. Students were non-randomly selected for the study, which 

created a possibility for nonequivalent group comparisons between the three sample 

groups. Each sample group was selected from a different school population that differed 

in scale score mean, variance, and other factors. A concern with the selection criterion is 
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that scale score matching may have created the illusion of equal group comparisons when, 

in fact, the sample groups may not have been equal. 

A second analysis was used to evaluate the threats that were presented by the less 

than perfect correlation between the 3"^^ and 5'*' grade scale scores and the selection 

criterion. Descriptive statistics and correlation coefficients were obtained for each 

content area—^by level of school achievement—for the population of students who had 

vahd 3'^'' and 5"* grade scale scores. The mean and standard deviation results were used to 

convert 5"* grade scale scores into z-scores. The z-scores and correlation coefficients 

were then used to determine the predicted 3*^^ grade z-scores using the following formula: 

Zx' = rZy, where Zx' was the predicted 3"^ grade scale score, Zy was the S'*' grade z-score, 

and r was the correlation between the 3^*^ and S'** grade scale score. 

The Zx' scores were then converted into adjusted 3*^^ grade scale scores that were 

used to calculate the adjusted scale score change results. Each content area was then 

analyzed using a mixed within-subjects factorial design. The 3'^'' grade AIMS 

performance levels were treated as the independent groups and the levels of school 

achievement were treated as the repeated measure categories. Once again, each group of 

matched students served as one triad that was treated as only one subject in an AIMS 

performance level category who experienced three separate levels of school effectiveness. 

A triad's 3*^^ grade AIMS performance level results determined their placement in an 

AIMS performance level category. Every AIMS performance level comprised of 

different groups of triads. The dependent variable was a measure of the difference 
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between the adjusted 3'^ grade scale score and the observed grade scale score, which 

were used to determine the adjusted scale score change. 

The results obtained from both mixed within-subjects factorial design analyses did 

not provide information to determine whether students had made AYP, which is a major 

component of the NCLB Act. AYP could not be determined because of limitations in the 

availability of AIMS assessments for grade 4. A third analysis was used to determine 

whether students had made adequate progress as they advanced from the end of 3"^ grade 

through the end of 5"* grade. The concept, adequate progress, is a modification of AYP 

that was designed for purposes of this study. The criteria used to determine adequate 

progress were: (1) Students who fell far below or approached the 3'*' grade standards 

needed to increase their performance level by one (i.e., FFB to Approach) on the S*** grade 

assessment, (2) students who met the 3'^'* grade standards needed to maintain or improve 

their performance level on the 5^ grade assessment, and (3) students who exceeded the 

3"^ grade standards needed to maintain their performance on the 5®* grade assessment. 
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Chapter 4 

Results 

Mathematics Results 

A total of 1143 students were included in the mathematics study. They were used 

to create 381 triads through a process of post hoc matching. Each group of three students 

who were matched on a common 3*^^ grade scale score were placed into one unique triad. 

Table 4 presents the spring 2000 3'^'' grade scale score descriptive statistics. Although 

there were four AIMS performance level categories for mathematics, only three were 

included in the analysis because only a small number of students who attended 

Underperforming schools had exceeded the mathematics standards. There were 127 

triads in every AIMS performance level category. The Total scale score mean was 470.1, 

which was equal to approaching the mathematics standards (see Table 3). 

A purpose for matching students on a common scale score was to reduce the 

amount of variance in 3"^^ grade mathematics abilities for each triad because they were 

treated as one subject who experienced three different levels of school effectiveness (i.e., 

Underperforming, Maintaining, or Improving). The school achievement profile labels 

determined the levels of school effectiveness. The AIMS performance levels (i.e., FFB, 

Approaches, and Meets) were treated as the independent groups while the levels of school 

effectiveness were treated as the repeated measures. Scale score change, which was the 

difference between the 3^^ and S*** grade mathematics scale scores, served as the 
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Table 4 

Spring 2000 AIMS 3rd Grade Mathematics Scale Score Descriptive Statistics 

Performance 
Level N Minimum Maximum Mean 

Std. 
Deviation 

FFB 127 300 456 429.46 24.27 

Approach 127 458 480 467.34 5.82 

Meets 127 501 526 513.47 7.49 

Total 381 300 526 470.1 37.5 

dependent variable. A mixed within-subjects factorial design was used to analyze the 

effects of the AIMS performance levels and the levels of school effectiveness. 

The AIMS performance levels were presented as factor A and the levels of 

school effectiveness were presented as factor B. Students were presented as factor S. 

The results from the A x (B x S) mixed within-subjects factorial design are presented in 

Table 5. The main effects for factors A and B were statistically significant while the 

interaction effect was not. The proportion of variability in scale score change explained 

by factor A was .021 compared to .136 for factor B. 

The nature of the main effects for factor A, F(2,378) = 4.13, p < .05, and factor 

B, F(2,756) = 59.50, p < .01, were determined using the Tukey HSD test. Results 

showed that only the FFB (M = 8.2) and Meets (M = -.12) mean differences for the AIMS 

performance levels significantly differed from one another. Results also showed that the 

Underperforming (M = -13.2), Maintaining (M = 5.96), and Improving (M = 17.71) mean 

differences for the levels of school effectiveness all significantly differed from one 

another. The scale score change mean results are presented in Figure 1. 
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Tables 

Summary of Mathematics Analysis for Ax(Bx S) Design 

Source df MS F n 
A (AIMS performance level) 2 6942.11 4.13* .021 

S/A 378 1681.42 

B (level of school effectiveness) 2 92787.94 59.50** .136 

AB 4 2964.67 1.90 .010 

BxS/A 756 1559.52 
*p<.05. "p<.01 
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Figure I AIMS mathematics scale score change results. 

The interaction effect was not significant, which meant that the influence that each 

AIMS performance level had on scale score change was not dependent on the level of 

school effectiveness. Both the AIMS performance levels and the levels of school 

effectiveness had an effect on scale score change, however, the relative effect of AIMS 

performance level on scale score change was approximately the same regardless of the 
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level of school effectiveness; or equivalently, the scale score change difference between 

the levels of school effectiveness was approximately the same regardless of the AIMS 

performance level. A lack of statistical significance based on non-parallel lines (refer to 

Figure 1) may have been due to chance. 

A comparison between the observed and adjusted 3"^ grade results shows that the 

observed 3*^^ grade scale score mean was 470.09 with a standard deviation of 37.53 (refer 

to Table 4) for each sample group while the adjusted scale score means were 484.02, 

476.79, and 469.36 for Improving, Maintaining, and Underperforming schools, 

respectively, with their standard deviations being 21.93, 20.73, and 24.90. A comparison 

of the observed and the adjusted scale score mean and standard deviation results shows a 

difference between sample means after the 3"^^ grade scale scores were adjusted. The 

mathematics results for the adjusted A x (B x S) mixed within-subjects factorial design 

are presented in Table 6. The main effects for factors A and B and the interaction effect 

were statistically significant. The proportion of variability in scale score change 

explained by factor A was .622 compared to .127 for factor B 

Table 6 

Summary of Mathematics Analysis for Ajusted A x (B x S) Design 

Source df MS F r\ 
A (AIMS performance level) 2 171115.36 311.58** .622 

S/A 378 549.20 
B (level of school effectiveness) 2 26812.54 54.86** .127 

AB 4 1805.51 3.69** .019 
BxS/A 756 488.76 
*p<.05. "p<.01 
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The adjusted scale score means were based on the difference between the 

adjusted 3'^'* grade scale score and the 5"* grade scale score. The results are presented in 

Figure 2. A comparison between Figures 1 and 2 shows that the maximum scale score 

mean difference between the levels of school achievement decrease from: 27.85 to 14.02 

for FFB; 29.65 to 15.28 for Approach; and 35.55 to 22.35 for Meets. Use of the adjusted 

scale scores reduced the magnitude of the scale score mean differences between the levels 

of school achievement and also reversed the direction of scale score change for subgroups 

(i.e., for FFB students who attended Improving schools, the direction of change was 

reversed from +17.94 to -20.39). There was also an interaction effect between Improving 

and Maintaining schools as students who had fallen far below the 3*^^ grade standards 

were better served by Maintaining schools while students who had approached the 3"* 

grade standards were best served by Improving schools (refer to Figure 2 below). 

The mixed within-subjects factorial design results could not be used to 

determine AYP. As a result, criteria were developed—for purposes of this study—in 

order to determine whether students made adequate progress. AYP could not be 

determined because of limitations in the availability of AIMS assessments for grade 4. 

Table 7 presents the adequate progress results. Every AIMS performance level and level 

of school achievement subgroup included 127 students. There were 381 students in every 

level of school achievement. Table 7 shows that 61% (77) of the 127 students who fell 

far below the 3*^^ grade standards in mathematics and attended an Improving school were 

able to demonstrate adequate progress compared to 38% (48) of the students who 
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attended Underperforaiing schools. All subgroup and Total results show that students 

who attended Maintaining and Improving schools had a greater probability of making 

adequate progress when compared to students who attended Underperforming schools. 

Table 7 

AIMS Mathematics—Adequate Progress Outcome Results 

Level of School AIMS Performance Level Total 
Achievement 

FFB Approach Meets 
Improving 61% (77)* 33% (42) 80% (101) 57.7% (220) 
Maintaining 59% (75) 20% (25) 65% (82) 47.8% (182) 

Underperforming 38% (48) 13% (16) 50% (64) 33.6% (128) 
* The percentage and corresponding number of students () who were able to demonstrate adequate progress. 
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Reading Results 

A total of 888 students were included in the reading study. They were used to 

create 296 triads. Table 8 presents the spring 2000 grade scale score descriptive 

statistics. The 3'*^ grade Total scale score mean was 497.5, which was equal to 

approaching the reading standards. 

Table 8 

Spring 2000 3"^^ Grade Reading Scale Score Descriptive Statistics 

Performance Level N Minimum Maximum Mean Std. Deviation 
Fra 74 429 471 458.2 11.6 

Approach 74 472 488 480.9 4.6 

Meets 74 500 504 501.5 1.9 

Exceeds 74 541 560 549.5 5.3 

Total 296 429 560 497.5 34.4 

Each triad was treated as one subject who experienced three different levels of 

school effectiveness. The AIMS performance levels were treated as the independent 

groups while the levels of school effectiveness were treated as the repeated measures. 

Scale score change was the dependent variable. The AIMS performance levels were 

presented as factor A and the levels of school effectiveness were presented as factor B. 

The results from the A x (B x S) mixed within-subjects factorial design are presented in 

Table 9. The main effects for factors A and B were statistically significant while the 

interaction effect was not. 
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Table 9 

Summary of Reading Analysis for Ax (Bx S) Design 

Source df MS F n ^ 
A 3 102921.37 137.32** .585 

S/A 292 749.52 

B 2 9939.62 15.65** .051 

AB 6 282.82 .45 .005 

B X S/A 584 635.02 
*p<.05. "p<.01 

The nature of the main effects for factor A, F(3, 292) = 137.31, p < .01, and 

factor B, F(2, 584) = 15.65, p < .01, were determined using the Tukey HSD test. Results 

showed that the FFB (M = 21.7), Approaches (M = 6.5), Meets (M = -6.72), and Exceeds 

(M = -29.1) mean differences for the levels of factor A all significantly differed from one 

another. Results also showed that the Underperforming (M = -7.1), Maintaining (M = 

-2.9), and Improving (M = 4.3) mean differences for the levels of factor B all significantly 

differed from one another. The scale score change mean results are presented in Figure 3. 

The adjusted 3"^^ grade scale score means were based on the same methods used 

for mathematics. The results showed that the observed 3'^ grade scale score mean for 

each sample group was 497.52 with a standard deviation of 34.4 while the adjusted 3'^'' 

grade sample means were 520.04, 510.99, and 505.14 for Improving, Maintaining, and 

Underperforming schools, respectively, with their standard deviations being 18.18, 18.41, 

and 21.45. Once again, a comparison of the observed and adjusted scale score mean and 

standard deviation results shows the differences between the 3'^ grade sample means after 

the 3'^ grade scale scores were adjusted. 



69 

30 

20 

& e 
2 o t 
I 

•10 

e 

I 
-20 

-30 

>40 
FFB Approach Exceeds 

•13.12 •34.2 Urtdefpeffofm 

22.6 S.3 •7.02 •32.5 Maintain 
26.3 11.< •0.01 •20.< Improve 

AIMS Perfomuuice Level 

Figure 3 AIMS reading scale scorc diange results. 

The reading results for the adjusted A x (B x S) mixed within-subjects factorial 

design are presented in Table 10. The main effects for factors A and B and the interaction 

effect were statistically significant. The proportion of variability in scale score change 

explained by factor A was .468 compared to .034 for factor B. 

Table 10 

Summary of Reading Analysis for Adjusted Ax(Bx S) Design 

Source df MS F ^2 r\ 
A 3 8250.93 85.51** .468 

S/A 292 96.49 

B 2 878.09 10.25** .034 

AB 6 415.05 4.85** .047 
BxS/A 584 85.64 
*p<.05. "p<.01 
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The adjusted scale score mean results are presented in Figure 4. A comparison 

between Figures 3 and 4 shows that the maximum scale score mean differences between 

the levels of school achievement decrease from: 10.09 to 6.87 for FFB; 9 to 5.75 for 

Approach; 13.11 to 3.05 for Meets; and 13.6 to 4.09 for Exceeds. The adjustments 

reduced the magnitude of scale score mean differences between the levels of school 

achievement and reversed the direction of scale score change for some subgroups. There 

was also an interaction effect between all levels of school achievement and the Meets and 

Exceeds AIMS performance level categories. The adjusted scale score results show that 

Underperforming schools performed better than Maintaining and Improving schools with 

students who had fallen far below, approached, or met the grade standards. 
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Figure 4 Adjusted AIMS reading scale score change results. 
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Table 11 presents the adequate progress outcome results for students who 

attended Improving, Maintaining, and Underperforming schools. Every AIMS 

performance level and level of school achievement subgroup included 74 students. There 

were 296 students in every level of school achievement. The Total results show that 47% 

of the students who attended Improving schools had demonstrated adequate progress 

compared to 28% and 21% for students who attended Maintaining and Underperforming 

schools, respectively. 

Table 11 

AIMS Reading—Adequate Progress Outcome Results 

Level of School AIMS Performance Level Total 
Achievement 

FFB Approach Meets Exceeds 
Improving 43% (32)* 34% (25) 62% (46) 47% (35) 47% (138) 

Maintaining 31% (23) 12% (9) 43% (32) 26% (19) 28% (83) 

Underperforming 22% (16) 12% (9) 26% (19) 23% (17) 21% (61) 
* The percentage and corresponding number of students () who were able to demonstrate adequate progress. 

Writing Results 

A total of 756 students were included in the writing study. They were used to 

create 252 triads. Each triad was treated as one subject who experienced three different 

levels of school effectiveness. The AIMS performance levels were treated as the 

independent groups while the levels of school effectiveness were treated as the repeated 

measures. Scale score change was the dependent variable. Table 12 presents the spring 
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2000 3*^^ grade scale score descriptive statistics for the 252 triads. The 3^^ grade Total 

scale score mean was 519.6, which was equal to meeting the writing standards. 

Table 12 

Spring 2000 Grade Writing Scale Score Descriptive Statistics 

Performance Level N Minimum Maximum Mean Std. Deviation 
FFB 63 382 476 462.3 15.0 

Approach 63 478 488 483.3 3.1 

Meets 63 500 505 501.9 2.4 

Exceeds 63 583 770 630.9 33.5 

Total 252 382 770 519.6 68.4 

The AIMS performance levels were presented as factor A and the levels of school 

effectiveness were presented as factor B. The results of the A x (B x S) mixed within-

subjects factorial design are presented in Table 13. The main effects for factors A and B 

were statistically significant while their interaction effect was not. 

The nature of the main effects for factor A, (3,248) = 97.56, p < .01, and factor B, 

F(2,496) = 30.67, p < .01, were determined using the Tukey HSD test. Results showed 

that the FFB (M = -19.03), Approaches (M = -12.5), Meets (M = -3.7), and Exceeds (M = 

-80.2) mean differences for the levels of factor A were significantly different from one 

another with the exception of the mean differences for: FFB and Approach; and Approach 

and Meets. The results also showed that the Underperforming (M = -44.5), Maintaining 

(M = -27.6), and Improving (M = -14.4) mean differences for the levels of factor B all 
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significantly differed from one another. The scale score change mean results are 

presented in Figure 5. 

Table 13 

Summary of Writing Analysis for A x(Bx S) Design 

Source df MS F H 
A 3 229151.75 97.56** .541 
S/A 248 2348.90 

B 2 57206.13 30.67** .110 
AB 6 1199.65 .64 .008 
Ex S/A 496 1865.19 
*p<.05. "p<.01 

Approach 

Figure 5 AIMS writlns scale score change results. 

The adjusted 3*^ grade scale score means were based on the same methods used 

for mathematics and reading. The observed 3"* grade scale score mean for each sample 

group was 519.6 with a standard deviation of 68.42 while the adjusted 3*^^ grade sample 
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means were 527.96,517.36, and 510.92 for Improving, Maintaining, and 

Underperforming schools, respectively, with their standard deviations being 39.49,32.05, 

and 29.52. 

The writing results for the adjusted A x (B x S) mixed within-subjects factorial 

design are presented in Table 14. The main effects for factors A and B were statistically 

significant while the interaction effect was not. The proportion of variability in scale 

score change explained by factor A was .723 compared to .123 for factor B. 

Table 14 

Summary of Writing Analysis for Adjusted A x (B x S) Design 

Source df MS F n 
A 3 71816.77 215.53** .723 

S/A 248 333.21 

B 2 11988.60 34.67** .123 

AB 6 81.93 .24 .003 

BxS/A 496 345.78 
*p<.05. **p<.01 

The adjusted scale score mean results are presented in Figure 6. A comparison 

between Figures 5 and 6 shows that the maximum differences in scale score change 

means between the levels of school achievement decrease from: 21.41 to 13.77 for FFB; 

29.52 to 14.81 for Approach; 29.45 to 12.08 for Meets; and 39.76 to 11.38 for Exceeds. 

The 3"^ grade scale score adjustment decreases differences in scale score means between 

the levels of school achievement and reverses the direction of change for some 

subgroups. 
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Approach 

Improve 
AIMS PerfornMincc L«vci 

Figure Adjusted AINIS writing scale score change results. 

Table 15 presents the adequate progress outcome results for students who 

attended Improving, Maintaining, and Underperforming schools. Every AIMS 

performance level and level of school achievement subgroup contained 63 students. 

There were a total of 252 students in every level of school achievement. Although the 

differences among the levels of school achievement are small, the differences among the 

AIMS performance levels are substantial. 

Table 15 

AIMS Writing—Adequate Progress Outcome Results 

Level of School AIMS Performance Level Total 
Achievement 

Fra Approach Meets Exceeds 
Improving 43% (27)* 35% (22) 65% (41) 49% (31) 48% (121) 

Maintaining 41% (26) 24% (15) 48% (30) 25% (16) 35% (87) 

Underperforming 24% (15) 8% (5) 40% (25) 22% (14) 23% (59) 
* The percentage and corresponding number of students () who were able to demonstrate adequate progress. 
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CHAPTERS 

DISCUSSION 

Although the mixed within-subject factorial design study results support the 

ADE's use of the school achievement profiles to justify the menu of parental options, the 

additional results obtained after adjusting for regression effects were mixed. Statistical 

regression artifacts posed a threat against being able to draw valid inferences for school 

effects. The threat was due to the less than perfect correlation between the 3"^ and 

grade scale scores and also to the matching criterion used for student selection. The 

differences between the adjusted grade scale scores and observed 5''' grade scale 

scores were used to determine the adjusted scale score means for each level of school 

achievement. 

The adjusted scale scores were derived from the formula Z/ = rZ^, where extreme 

S"* grade scale scores were predicted to be closer to the grade mean than they were to 

the 5"^ grade mean. Based on the formula, the regression effect increased as a correlation 

approached zero and also increased for scale score values that were farthest from the S*** 

grade mean. On the other hand, when the formula was not applied, the correlations 

equaling .612, .498, and .587 for mathematics, reading, and writing, respectively, 

suggested the likelihood that both scale score increases and decreases had occurred for 

the full range of scale scores. There was also a probability that some students had 

maintained their rank order during the S'** and S"' grade administration of the AIMS 

assessments. 
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Preliminary analyses showed that the observed 3^^ and S''* grade scale score mean 

results were greatest for Improving schools in all content areas. There were also 

differences in scale score variance between all levels of school achievement, content 

areas, and grade levels. These differences worked to produce a different regression effect 

for each level of school achievement. When determining a regression effect, what is most 

important is the population from which a subgroup is selected (Lund, 1989). If a sample 

of students was selected from Underperforming schools while another was selected from 

Improving schools, then one might expect for students who were selected from 

Underperforming schools to regress toward the mean of Underperforming schools while 

students who were selected from Improving schools would be expected to regress toward 

the mean of Improving schools (Weisberg, 1979). A regression effect was determined 

for each level of school achievement from a linear equation that was determined from 

each school population's correlation, mean, and variance results that were used to 

determine the adjusted 3"^ grade scale scores. 

The student selection criterion also posed a threat against drawing valid inferences 

for school effects. Although students were matched on the basis of a common scale 

score, each student in a triad was selected from a totally different school population. 

Based on the formula, Zy' = rZ*, one would predict that students who were farthest away 

from their respective 3"^ grade population mean would regress more toward the S"' grade 

mean. It is important to note that a scale score was associated with a different z-score 

value for each school population as a result of the differences between the population 

means and variances. For example, a 3'^ grade mathematics scale score equal to 480 was 
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equal to z-scores -.263, -.002, and .247 for Improving, Maintaining, and Underperforming 

schools, respectively, with their respective correlations being .588, .593, and .6. In 

applying the formula presented above, one would predict the 5*^* grade z-scores to be -.16, 

-.001, and .15 for Improving, Maintaining, and Underperforming schools, respectively. 

The greatest regression effects occurred for the greatest positive or negative 3"^^ grade z-

scores. 

The matched-group design did not include all scale score values because some 

were eliminated when matching did not occur across all three levels of school 

achievement. Only students whose scale score matched with two other students—one 

from each of the remaining levels of school achievement—were selected for a study. The 

sample of students who were selected from each level of school achievement did not 

represent the full range of scale score values. In addition, the matched selection criterion 

may have only created an illusion of equal group comparisons as students who were 

selected from the different school population groups also differed in socioeconomic status 

and other variables that are closely linked to this factor. 

After adjusted for regression effects, the mathematics and writing results support 

the ADE's use of the school achievement profile results to justify the menu of parental 

options (refer to Figures 2 and 6). On the other hand, the adjusted reading results did not 

support the ADE's use of the school achievement profile results to justify the menu of 

parental options for reading (refer to Figure 4). Before deriving at a conclusion regarding 

the appropriate use of the school achievement profile results, it is important that a number 

of other factors be discussed. 
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A purpose for the study was to use empirical data to evaluate the ADE's 

interpretations and intended uses of the school achievement profile results with regard to 

the parental options that they provided. In order to evaluate the validity of the ADE's 

menu of parental options, it is necessary to identify the important factors that influenced 

the development of the school achievement profiles. The evaluation requires an 

understanding of the intended purpose for the school achievement profile results. The 

current state accountability system was developed to provide valid and reliable measures 

of school effectiveness, which served as indicators for improved academic achievement. 

The ADE used the school achievement profile results to identify and inform 

Underperforming schools that they were in need of improvement because they had not 

made AYP toward increasing the percentage of students who were able to demonstrate 

academic proficiency at benchmark grades. In addition, the ADE identified and informed 

Maintaining and Improving schools that they had made AYP because they were able to 

maintain a large percentage of students at required levels of academic proficiency or 

because they were able to increase the percentage of students who were able to 

demonstrate academic proficiency at benchmark grades. 

The ADE then proceeded to use the school achievement profile results to justify 

the menu of parental options that were made available to parents whose children attended 

Underperforming schools in order to comply with the NCLB Act requirements. Their 

justification for using the menu of parental options was not based on any empirical 

evidence. In order to evaluate the validity of using the school achievement profile results 

to justify the menu of parental options, it was necessary to determine the purpose for the 
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parental options. The parental options are intended to provide students who attend 

Underperforming schools with enriched opportunities to receive quality and effective 

instruction and supplemental educational services. These new opportunities are expected 

to enable students to make AYP toward continually demonstrating academic proficiency 

at benchmark grades. The school achievement profile results are measures of changes in 

the percentage of students who are able to demonstrate academic proficiency at 

benchmark grades, which means that the measures used to determine AYP for schools are 

different from the types of measures that are needed to determine AYP for students. The 

ADE's purpose for providing a menu of parental options must be to ensure that students 

are able to make AYP toward demonstrating academic proficiency. An initial evaluation 

of the ADE's use of the school achievement profile results in order to justify the menu of 

parental options suggests that their justification is not valid and that the evidence to 

support their decision is nonexistent. 

The ADE confronted a number of challenges in developing the school 

achievement profiles due to federal and state policy requirements, which established 

parameters for determining the menu of instruments, methods, and consequences that 

needed to be included in the state's accountability systems. The ADE made an effort to 

create one seamless accountability system that would meet the requirements of the NCLB 

Act and Arizona's House Bill 2658. The ADE's effort to create a single accountability 

system may not have been a good decision. An accountability system needs to provide 

valid and reliable information that schools can understand and use if they are truly 

expected to improve academic achievement. If the NCLB Act requirements fall short of 
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providing this type of information, then it is necessary for the state accountability system 

to compensate for such shortcomings in order to provide schools with information that is 

valid, reliable, and useful. The ADE has the option of providing two accountability 

systems. The first is needed to meet the requirements of the NCLB Act and the second is 

needed to meet the requirements of House Bill 2658. In addition to meeting the 

requirements for Arizona House Bill 2658, the second accountability system must 

provide schools and parents with information that is meaningful and useful. 

The NCLB Act required that states develop a standards-based accountability 

system for grades 3-8 by 2007. The NCLB Act also required that states develop and 

implement an accountability system for determining AYP for schools immediately. In 

Arizona, the only valid standards-based assessments available were for grades 3,5, 8, and 

high school. The fact that the AIMS assessments had not been developed for grades 1,2, 

4,6,7, and 9 meant that the method for determining AYP for middle and high schools 

could not be based on longitudinal measures of academic achievement and progress. In 

an attempt to create a single accountability system, the ADE proceeded to impose the 

same limited constraints of the NCLB Act requirements into the development of the 

school achievement profiles. The school achievement profiles are the results of the 

state's accountability system and are also referred to as AzLeams. 

There are alternative accountability models that the ADE could have developed 

that would have been more meaningful and useful for schools. An alternative model 

could have included the use of Stanford 9 data. A value of these data is that the 

assessments have been administered to students in grades 2-9 for the past few years. 
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which meant that they could have been used as longitudinal measures of academic 

achievement and progress. Instead, the ADE proceeded to use the Stanford 9 data in a 

restricted and almost useless and meaningless manner. The ADE obtained MAP that 

were derived from the Stanford 9 data in order to determine the percentage of students 

who were able to demonstrate OYG. Some schools publicly paraded their success on the 

MAP because they did not recognize that their primary success was in maintaining a large 

number of students at low levels of academic achievement. 

The MAP provided some schools with a false sense of temporary 

accomplishment, as they would later be identified as Underperforming because they had 

primarily succeeded at maintaining students at low levels of academic achievement. This 

occurred at the elementary school level as students who obtained a Stanford 9 stanine 

score below 5 had a low probability of being able to demonstrate academic proficiency on 

the AIMS assessments in grades 3 and 5. A problem with the MAP was that they were 

designed to reward schools for providing students with OYG, which was accomplished 

by students maintaining the same stanine from one grade level to the next. 

AzLeams was designed to reward schools for maintaining students at low levels 

of academic achievement as determined through the MAP while imposing consequences 

on schools for not being able to increase the percentage of students who were able to 

demonstrate academic proficiency on the AIMS. The ADE had failed to recognize that 

measures of OYG were not AYP for students who were at-risk of academic failure. 

Because the ADE was determined to create one seamless accountability system to meet 

the requirements of the NCLB Act and Arizona House Bill 2658, it was inevitable that 
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the ADE would replicate the same limitations and restrictions of the NCLB Act 

requirements into AzLeams. A solution to the ADE's problem was to create two 

accountability systems. The first would be used to meet the NCLB Act requirements 

while the second would only identify schools as making AYP if their students had also 

demonstrated AYP. 

A number of recommendations are provided for improving the value and the 

usefulness of the school achievement profiles for all stakeholders. The first 

recommendation is that the MAP be changed so that they become measures of AYP for 

students in grades 2-9. Stanine and NCE scores obtained from the Stanford 9 can be used 

to determine AYP. At the elementary school level this would require that all students in 

grades 2-5 who obtain an NCE score below 50 make an annual increase of at least 5 NCE 

points in order to demonstrate AYP. Students who obtain NCE scores at or above 50 

need to maintain or improve their NCE in order to demonstrate AYP. An NCE 

approximately equal to 50 is needed for students to have at least a 50% probability of 

demonstrating proficiency on the AIMS standards in grades 3 and 5. The probability of 

meeting the AIMS standards decreases significantly for students with lower NCE scores. 

The lower NCEs represent a proportionately decreased probability of being able to 

demonstrate proficiency on the AIMS assessments. 

The second recommendation is that the Stanford 9 and the AIMS results should be 

weighed equally in determining the school achievement profiles. Schools are being held 

accountable for the academic growth and achievement of all students. For schools to 

demonstrate AYP under the NCLB Act requirements, they do not have to demonstrate 
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that all students have made AYP. Although the NCLB Act simply requires standards-

based measures at benchmark grades, the goal is to improve academic achievement for all 

students. Being able to achieve this goal will require the annual monitoring of individual 

student academic achievement and progress. At this time, the Stanford 9 is better suited 

to monitor and evaluate annual academic achievement and progress. Currently, the 

school achievement profiles do not include such measures. Equally weighted Stanford 9 

and AIMS results can enhance the validity and reliability of the interpretations and uses 

of the school achievement profile results and may also work to prevent a narrowing of the 

curriculum. 

The final recommendation is that the methods for determining the school 

achievement profiles include measures of longitudinal academic achievement and growth. 

Absolute fairness in accountability for all schools requires longitudinal measures of 

academic growth. How well a student performs on a test at the end of the year is not a 

good or a fair measure of school effectiveness. Schools have absolutely no control over 

the initial academic abilities of their students and they should not be held accountable for 

this. The initial academic abilities of students at the beginning of the school year must be 

compared to the academic progress that they are able to make during the course of a year 

in order to better determine the impact that school instruction has on learning. What one 

wants to determine are the effects that school instruction has on academic achievement 

and growth as opposed to simply comparing the total number of middle to upper 

socioeconomic status students that some schools have been fortunate enough to inherit 

when compared to other schools. Socioeconomic status of the family is a good predictor 
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of academic achievement. The Stanford 9 allows for longitudinal measures of academic 

growth and progress for grades 2-9. Students who are able to continually demonstrate 

AYP as measured through the use of Stanford 9 results will achieve academic proficiency 

on the AIMS assessments at some point in their academic career and be able to graduate 

from high school. 

There are other factors that must also be considered when evaluating the use of 

the school achievement profile results for the purpose of justifying the menu of parental 

options provided by the ADE. The school achievement profiles were developed through 

the use of a modified three-year rolling average method. A comparison of baseline 

results to the three-year rolling average results is problematic. A problem occurs when 

the baseline results are unusually high or low. If the baseline results are unusually high, 

then some schools may have been misidentified as Underperforming. On the other hand, 

if the baseline results are unusually low, then some schools may have also been 

misidentified as Maintaining or Improving. Transferring a student out of a potentially 

good school that has been misidentified as Underperforming can be catastrophic if the 

student is transferred into a school that has also been misidentified as Maintaining or 

Improving when the school is truly Underperforming. There are alternative methods that 

could be used to obtain more accurate measures for determining the school achievement 

profiles. One alternative is to use a two-year rolling average comprised of the 2000 and 

2001 AIMS results as the baseline measures for schools that could be compared to the 

three-year rolling average results. This alternative method would mitigate for the 

unusually low or high baseline results that were based on a single year of data. 
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Another factor to consider when evaluating the use of the school achievement 

profiles to justify the menu of parental options provided are the measures used to 

determine the labels. Every elementary school received one label that was determined by 

six separate measures. Each measure was based on the three-year rolling average method 

that was applied separately to each AIMS content area and grade level. A school could 

obtain a total of 7 points for every grade level and content area. The total number of 

points obtained for each content area and grade level was determined by the amount of 

change in the percentage of students who were able to demonstrate academic proficiency 

on the AIMS assessment. The six measures were then summed and used to determine the 

elementary school achievement profile labels. Schools that earned less than 9 total points 

were labeled as Underperforming while schools that earned between 9 and 23 total points 

were labeled as Maintaining. Schools needed to earn between 24 and 41 total points to be 

labeled as Improving. 

Hypothetically, a school could earn a total of 28 points in two content areas and 0 

points in the third content area and be labeled as Improving. This factor must be 

considered when identifying the schools that become supplemental educational service 

providers. The holistic school label cannot be used to assume that a school has improved 

academic achievement for every grade level and content area. If a parent seeks a 

supplemental educational service provider for their child, then a school that has 

demonstrated improved academic achievement in the specific grade level and content 

area that matches the needs of the student must provide the services. Similarly, if parents 

request that their children be transferred to other schools, then they must also know that 
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not all Maintaining and Improving schools had equally improved academic achievement 

at every grade level and content area. More importantly, parents must recognize that the 

measures of improved academic achievement that were used to determine the school 

achievement profiles were not longitudinal measures of academic achievement. 

The elementary school achievement profiles are based on measures of academic 

achievement for grades 3 and 5 and do not include any measures for grades k, 1,2, and 4. 

Decisions regarding the menu of parental options provided by the ADE will be more 

difficult for parents whose children are enrolled in a non-AIMS grade because no 

information is available to assist them. In addition, a parent requesting a transfer because 

of the school achievement profile results is basing their decision on measures of changes 

in the percentage of students who are able to demonstrate academic achievement. An 

initial evaluation of a parental decision based on the school achievement profile results 

would suggest that the parent must proceed with extreme caution because the type of 

information that is provided is not the type of information that is needed to make an 

informed parental decision. 

Study Discussion 

The design of the study was determined by a number of factors. There was no 

way to introduce or to manipulate independent variables, which eliminated the possibility 

of using a true experimental design. In addition, there was no control in being able to 

randomly assign students to the different levels of AIMS academic achievement (factor 

A). The already existing data were used to design an ex post facto study. The level of 
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factor A that students were placed into was determined by their 3'^ grade AIMS 

performance level results. For example, a student who had fallen far below the 3'^ grade 

mathematics standards was placed into the FFB level of factor A. There were limitations 

in being able to conduct other types of studies because no data were available to study the 

effects of the menu of parental options due to the relative newness of the menu and the 

options. They were first introduced at the end of October, 2002. 

The criteria for selecting students to participate in the study were an important 

part of the design. The criteria were used to provide some controls for conunonly used 

alternative explanations of school results. One criterion required that students only have 

had received instruction in grades 3 and 5 from one type of school where school type was 

determined by the school achievement profile labels. This allowed for the measures of 

longitudinal academic achievement to be linked directly to an Underperforming, 

Maintaining, or Improving school. The measures of longitudinal academic achievement 

were the dependent variable while the three types of schools were the repeated measures. 

In addition, only students with valid test scores were selected to participate in order to 

maintain validity with the interpretations of test results. The selection of English 

proficient students was also used to maintain validity with the interpretations of the test 

results. The gender and ethnic composition of students included in the study is 

representative of schools with diverse student body populations across the state. 

The initial differences in the academic abilities of students are conunonly used 

to explain differences in academic achievement between different types of schools. This 

explanation was controlled by having had selected students through a process of matching 



89 

them on the basis of their 3"* grade academic achievement levels on the AIMS 

assessments. Every student who participated in the study was selected and matched to 

two other students on the basis of their spring 2000 3*^^ grade scale score results in a 

specific content area. For example, a student from an Underperforming school with a 3^'* 

grade reading scale score of 502 was matched to two other students with the same 3"^ 

grade reading scale score; one from a Maintaining school and the other from an 

Improving school. The matched students were used to create a triad that was treated as a 

single student in the analyses. Each student in the triad experienced only one treatment 

condition and the triad was treated as only one student in an analysis. This made it 

impossible for a student (i.e., the triad) to experience carryover effects because no student 

truly experienced the three school treatment conditions. 

Although students were selected to participate in the study on the basis of a 

matched scale score criterion, each sample was drawn from a population of students that 

differed on a number of factors. The most obvious factors were ethnicity, total number of 

ELL students, and socioeconomic status of the families. These differences in school 

demographics posed another threat to the internal validity of the studies. The 

demographic information showed that there were a larger number of Hispanics attending 

Underperforming schools while there were a larger number of Anglos attending 

Improving schools. When evaluating the results of the study it is important to recognize 

that the ethnic composition of a school may also be a measure of diverse academic 

abilities and needs that exist within the student body. A broader range of student 

academic abilities and needs can create greater challenges for schools. For example, a 
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large number of Hispanic students are also ELLs. Schools with a large number of 

Hispanic students will most likely also have a larger number of ELL students. In addition 

to having a larger number of ELL students, most Underperforming schools received Title 

I funding because the majority of their students came from low-income families. Schools 

with a larger number of special needs students will confront greater challenges toward 

improving academic achievement. These factors will also make it difficult to provide 

clear interpretations of the results obtained in the study. 

There will be a number of alternative explanations that can be used to explain the 

results that were obtained in the study. In all of the analyses, the results obtained for 

Underperforming schools were the lowest when compared to Maintaining and Improving 

schools. One alternative explanation is that schools with a larger number of special needs 

students (i.e., Underperforming schools) also experience a reduction in the amount of 

time that is available and provided to all students for learning the required skills and 

knowledge. The concept of Opportunity-to-Leam (OTL) is based on schools being able 

to provide all students with sufficient and quality time and resources that enable them to 

learn the required skills and knowledge provided by the school (Jaeger, 1989). 

A problem is that schools with a larger number of special needs students will have 

to provide this additional time within the same window of instructional time allotted and 

required for all schools. Providing sufficient time in an Underperforming school may 

result in providing more instructional time to students who need more time. However, if 

this is what occurs, then this may explain why students in Underperforming schools who 

have the same initial academic achievement levels as students from Maintaining or 
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Improving schools are not able to demonstrate the same rate of progress. Instructional 

time may be taken away from higher achieving students and given to students who need 

more time. This may result in an insufficient amount of instructional time being provided 

to all students. This type of time management would not constitute equal OTL. 

The problems with being able to provide OTL come disguised under different 

masks. Additional analyses were performed to compare the academic progress made by 

Hispanic students when compared to Anglo students who attended the same types of 

schools. The results showed that a greater percentage of Anglo students were able to 

demonstrate adequate progress when compared to Hispanics. These same results were 

obtained in Underperforming schools where Hispanic students were the majority group. 

One could suggest that OTL was a constant factor for all students in Underperforming 

schools because they shared teachers and classrooms, or did they? Were Hispanic 

students more likely to be placed into Structured English Immersion or Two-Language-

Acquisition classes? If yes, how did the placement of Hispanic students into these classes 

impact their OTL the required skills and knowledge that would later be assessed in 

English? How do the different types of classes compare in terms of the availabiUty and 

feasibility of providing equal OTL to all student groups? 

The study does not provide answers to these questions. However, these questions 

are important topics for future research on OTL given the rapidly changing demographics 

of schools and classrooms. Other important research questions are: What type of impact 

do the overwhelming demands of special needs students have on a school's ability to 

provide all students with equal OTL? How does the magnitude of the impact on OTL 
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change when the total number of students with special needs is significantly increased or 

decreased within a school? The ADE must answer the second question in order to 

determine the unintended consequences that may occur in all schools as a result of the 

consequences that are imposed through the menu of parental options. 

The AIMS performance levels were determined through the use of scale scores 

that were derived from a one- or three-parameter Item-Response-Theory (IRT) model. 

During the spring of 2000 a three-parameter IRT model was used while in the spring of 

2002 a one-parameter IRT model was used. Kolen (2003) raises questions suggesting 

that results may be affected by choice of model, such as Rasch vs. three-parameter 

logistic. He clearly suggests that research is needed to study how choices of various 

options used in estimation computer programs affect results. 

The factors discussed in this chapter continue to pose serious threats to the 

internal validity of the results obtained in the study. The final threat—^that schools were 

assigned to performance levels using much of the same data that determined student 

change—can be addressed when additional data become available with additional years 

of testing. 

Conclusion 

The NCLB Act has created tremendous challenges for all states as they must work 

to develop a valid and reliable accountability system for all public schools in order to 

determine whether they are making AYP. In refining their model, the ADE must 

understand and account for the factors that determine why some students attend 



93 

Underperforming schools while others attend Improving schools. Such factors include, 

but are not limited to, family income, family educational values, student needs, school 

resources, school educational values, family and neighborhood language and cultural 

values, school language and cultural values, etc. Each of these factors will be difficult to 

account for, control, and ethically manipulate when attempting to analyze data to make 

informed policy decisions. The inability to control or account for such factors will 

continue to make it difficult for the ADE to clearly, fairly, and accurately determine AYP. 

Although most results supported the ADE's use of the school achievement 

profiles to justify the menu of parental options, there remains a broad list of additional 

factors that have been presented in the paper that continue to pose threats to internal 

validity. Until many of these factors are accounted for and placed under a microscope, 

the results to this study remain inconclusive and may not provide sufficient evidence to 

justify use of the school achievement profiles for the purpose of determining the 

appropriateness of the menu of parental options that were provided by the ADE. It is 

important that the school achievement profile results not be used to justify any 

consequences until the qualities of validity, reliability, and fairness have all been fully 

addressed. This will require time and additional information that must be used to provide 

empirical evidence. A current challenge is that most standards-based accountability 

systems across the country have only been in existence for a short time. It is important 

that current challenges be accompanied by the patience and the fortitude that will be 

needed to await sound scientific discoveries. 
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