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ABSTRACT 
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The purpose of this study was to examine the reliability and validity of 

out-of-level (OOL) testing for students with mild cognitive disabilities participating in 

large-scale accountability assessments. Federal law now requires maximum participation 

of students with disabilities in these assessments, and OOL testing is one method used to 

accomplish this mandate. However, the prevalence, reliability, and validity of this 

practice have not been established. 

This study involved the analysis of sccond through eighth grade students' OOL 

and grade-level (GL) Stanford 9 reading and math subtest data. Raw data was collected 

by the district studied, as part of an annual state-mandated testing program. Participation 

rates and methods of participation for students with Specific Learning Disability (SLD) 

and Mild Mental Retardation (MIMR) were examined over a five-year period. Results 

indicated that an over 700% increase in the numbers of MIMR and SLD students 

participating in Stanford 9 testing occurred from 1998 to 2002. The use of OOL tests also 

increased substantially during that period. 

With regard to reliability, results indicated that KR-20 coefficients were 

comparable across regular education GL and Special Education OOL test groups. In 

addition, comparable percentages of students in GL and OOL groups scored within the 

test's reliable range. Special Education students were not given tests that were too easy as 

a result of OOL testing options. 

Validity evaluation included comparisons of modified caution indices (MCI) and 

point-biserial correlations for matched GL and OOL groups, as well as differential item 



functioning (DIF) analyses. MCI and point-biserial analyses provided no evidence of 

differential validity for GL and OOL groups. Although DIF analyses identified more 

items as functioning differently across groups (GL vs. OOL) than would be expected by 

chance, no systematic patterns of bias resulting from the OOL test administration 

condition were identified. OOL testing was determined to be an appropriate method of 

achievement testing for students with SLD. True differences between OOL and GL 

groups, as well as differences in test administration other than the OOL versus GL 

condition are discussed. Recommendations regarding OOL testing policy, stakeholder 

education, test development and reporting practices, and future research are included. 
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CHAPTER 1 

INTRODUCTION 

On January 8, 2002, the accountability movement in American education reached 

a new level. On that date. President George W. Bush signed the No Child Left Behind Act 

(NCLB) into law (U.S. Department of Education, 2003, Welcome letter). NCLB is the 

current version of the Elementary and Secondary Education Act (ESEA) of 1965. 

According to the NCLB Executive Summary, one of the four main revisions to the law is 

the increased emphasis on accountability for achievement (U.S. Department of 

Education, 2002). As in most political discussions regarding accountability in education, 

accountability equals testing and public disclosure of test results. NCLB mandates state 

reporting of student progress to the federal government, through an increasing regimen of 

achievement testing. Beginning in the 2005-2006 school year, tests must be administered 

every year for students in grades three through eight, in at least the areas of math and 

reading (NCLB, 2002, Title I, Part A, Section 1111 b 3 C). Test results will be published 

in annual district and state report cards. The state and district reports will include 

aggregated data, as well as disaggregated data by economic, ethnic, disability, gender, 

and English-proficiency status (NCLB, Title 1, Part A, Section 1111 a 2 C). The stated 

purpose of disaggregation of data is that "failure cannot hide" (U.S. Department of 

Education, 2003, Facts Page on Adequate Yearly Progress). The goal is to close 

achievement gaps between students of different groups by "holding schools accountable 

for the achievement of all subgroups," thereby ensuring that "no child is left behind" 

(U.S. Department of Education, 2003, Facts Page on Adequate Yearly Progress). 



Statement of the Problem 

According to the National Research Council (1997), "over the past 20 years, 

student scores on standardized tests have become synonymous with the notion of 

educational accoimtability" (p. 151). Although recent legislation provides for an 

unprecedented level of intervention by the federal government, the accountability (i.e., 

testing) movement has been gathering steam for many years. Tindal (2002) reported that 

"standardized large-scale assessment clearly has proliferated in the past 10 to 20 years 

and is prominent in all 50 states" (p. 1). 

Despite vocal opposition to testing practices on the part of education and 

measurement experts (e.g., Haladyna, Nolen, & Haas, 1991; Kohn, 2000; Sacks, 1999), 

despite serious questions regarding the validity of claims regarding an "educational 

crisis" that necessitates increased testing (e.g., Berliner & Biddle, 1995; Elliott. Shin, 

Thurlow, & Ysseldyke. 1995), and despite documentation of the negative consequences 

of high-stakes testing (e.g., Neill, 2003; Paris. 2000), widespread public support for large-

scale achievement testing persists. Phelps (1998) reported that a review of 70 surveys, 

conducted over a period of 30 years, indicates a pattern of consistent support for 

increased testing across polls and across respondent groups. The ideals of the 

accountability movement, that all children can learn and that schools should be 

accountable for facilitating that learning, are popular. However, the specifics of 

implementing an accountability system are complex. 
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The Case of Special Education 

"The most fundamental assumption of state and federal special education policy is 

that all students with disabilities can learn and that all...should be given access to an 

appropriate public education" (National Research Council, 1997, p. 53). Based primarily 

on the Individuals with Disabilities Education Act (IDEA), students with disabilities have 

become more and more integrated into the public education system. Currently, an 

estimated six million children participate in Special Education programs (President's 

Commission on Excellence in Special Education, 2002, p. 3). Using the benchmark of 

inclusion in public education, special education law and policy have been a great success. 

Until recently, however, Special Education students were often excluded from 

participation in large-scale standardized assessments. As part of the current educational 

reform and accountability movement, the focus in special education has changed from 

concerns regarding inclusion to those regarding measured achievement. In fact, federal 

law now requires maximum participation of students with disabilities in large-scale 

assessments (e.g., IDEA & NCLB). The reauthorization of IDEA in 1997 was a particular 

turning point with regard to the inclusion of Special Education students in testing. "'The 

legislation requires children with disabilities to be included in general State and district-

wide assessment programs, with appropriate accommodations where necessary" (Council 

for Exceptional Children, 1997, p. 6). In addition, the recent Commission on Excellence 

in Special Education report further emphasized the need to focus on results. Specifically, 

the executive summary stated that "IDEA will only fulfill its intended purpose if it raises 

its expectations for students with disabilities and becomes results oriented" by focusing 
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on the outcomes achieved by each child (President's Commission on Excellence in 

Special Education, 2002, p. 8). In the state of Arizona, inclusion in large-scale 

assessments is also backed by state law, goals, and performance indicators (e.g., Arizona 

LEARNS & Arizona Biennial Performance Reports). According to 2002 Arizona 

Department of Education guidelines, "all students, including those with disabilities. .., 

have the legal right to be included in accountability systems and to be part of the basis for 

policy decisions that affect them" (Arizona Department of Education, 2003, p. 1). 

Participation in accountability and assessment systems has become the new benchmark 

for the success of Special Education (National Research Council, 1997, p. 53). 

Phillips (2002) stated that: 

One of the goals of federal [Special Education] legislation is access. A 
goal of access reflects an understanding that there is value in having students 
with disabilities participate in testing programs under any circumstances. One 
reason school districts value access may be that it results in greater 
accountability for school districts in providing instruction and demonstrating 
educational progress for special-needs students. If this is the case, any 
alteration that moves a student from an exclusionary status to one of being 
included in the test is desirable, (pp. 132-133) 

Although the long-term goal for Special Education is one of increased student 

achievement, once again the short-term goal is one of inclusion: this time, inclusion in 

large-scale testing. The Arizona Biennial Performance Report, which was submitted to 

the U.S. Department of Education, Office of Special Education Programs in January 

2000, exemplifies this idea. The report covers the 1997-1998 and 1998-1999 school 

years. Under the category of Arizona Goals and Performance Indicators for Students with 

Disabilities, the first goal listed is to "improve the educational attainment of students with 

disabilities," and one of the performance indicators is the "percent of students 
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participating in statewide assessments, with or without adaptations" (Arizona Department 

of Education, 2000, p. 2). This indicator is followed by notation indicating that this is a 

transitional goal, and that it "will be modified to reflect testing results [italics added] 

once sufficient numbers of students with disabilities are participating in the testing 

system" (Arizona Department of Education, 2000, p. 2). As throughout the education 

system, focus on the achievement outcomes of Special Education students will mean 

increased emphasis on students' test scores. 

The inclusion of Special Education students in large-scale achievement tests is 

mandated at federal and state levels. In addition, groups that advocate for Special 

Education students support their inclusion in the associated assessment programs, based 

on the assumption that the infomiation provided by testing will result in improved 

educational opportunities for Special Education students (National Research Council, 

1997). Despite widespread agreement that Special Education students should not be 

excluded from the opportunity to participate in testing, and thereby benefit from testing 

outcomes, the technical questions regarding how to implement this inclusion in a valid 

way remain largely unaddressed. 

Students with disabilities may require accommodations and/or modifications in 

order to participate in testing. According to the Arizona Department of Education, 

"accommodations are provisions made in how a student accesses and demonstrates 

learning" (Arizona Department of Education, 2003, p. 3). For students in some disability 

categories, particularly those with physical disabilities, accommodations used in testing 

seem rather straightforward and obvious: students with orthopedic impairments may 
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need adaptive furniture or a scribe to record test answers, students with hearing 

impairments my need sign language interpreters to present test directions, etc. Although 

these non-standard administrations of standardized tests may have some impact on test 

results, they are generally considered necessary, reasonable, and valid ways of measuring 

students' mastery of the content assessed on achievement tests. Allowable 

accommodations are specified by the state for Stanford 9 Achievement Test (Stanford 9) 

and Arizona's Instrument to Measure Standards (AIMS) administration and require no 

special test coding. In addition, research to empirically validate common 

accommodations provides guidance in the provision of these variations in test 

administration (e.g., Thompson, Blount, & Thurlow, 2002; Thurlow & Bolt, 2001). 

While accommodations, by definition, do not substantially change performance 

criteria, Special Educations students are also currently eligible for test modifications. 

"Modifications reflect changes in the test administration that affect standardization and, 

thus, the comparability of scores and may involve substantial changes in what the student 

is expected to learn and demonstrate" (Arizona Department of Education, 2003, p. 3). For 

Special Education students with cognitive rather than, or in addition to, physical 

disabilities, modifications in testing such as extended time and out-of-level testing are 

common and are much more controversial than test accommodations. 

The rhetoric of accountability is based on all students achieving the same high 

academic level. However, students with cognitive disabilities such as Specific Learning 

Disability (SLD) and Mild Mental Retardation (MIMR) have Individualized Education 

Plans (lEPs) that often require instruction and assessment at levels significantly below 
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that of their grade-level peers. These lower skill levels may limit meaningful participation 

in achievement testing at grade level, because very few, if any, items on the test would be 

at an appropriate level of difficulty for these students (Bielinski, Thurlow, Minnema, & 

Scott, 2000; Gersten & Baker, 2002). Currently, in Arizona, out-of-level testing is offered 

as a test modification for Special Education students, so that they can be assessed at their 

own skill levels (Arizona Department of Education, 2003, p. 5). 

Fourteen states allow modification of test levels for Special Education students 

participating in large-scale achievement testing (Minnema, Thurlow, & Bielinski, 2002). 

This type of test modification is typically identified in the literature as out-of-level, 

instructional-level, or functional-level testing. Because fimctional-levcl and instructional-

level testing include on-grade-level testing when it is functionally appropriate, the term 

out-of-level testing will be used throughout this paper. The State Collaborative on 

Assessments and Student Standards defines out-of-level (OOL) testing as the 

"administration of a test at a level above or below the level generally recommended for 

students based on their age-grade level" (Study Group on Alternate Assessment, 1999, p. 

20). However, OOL testing for Special Education students typically refers only to testing 

below age/grade level, and that is how the term will be used in this investigation. 

Consideration of Out-of-Level Testing 

Out-of-level testing as a modification for large-scale achievement tests is highly 

controversial. Although only fourteen states allow modification of test levels for Special 

Education students participadng in large-scale achievement testing, the number of states 

choosing to implement OOL testing has grown in response to increased testing 
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requirements (Thurlow & Miimema, 2001). Unfortunately, these decisions have occurred 

in a climate of conflict and controversy, due to a lack of empirical data to support 

decision making. Without empirical data to guide decision making, "the adoption or 

rejection of an out-of level testing policy has been contested in state legislatures, public 

town meetings, parent group meetings, state and local school board meetings, state 

education agencies, and local education agencies" (Thurlow & Minnema, p. 4). As a 

result, acceptance of, and policies relating to, OOL testing vary widely. 

In attempting to meet testing mandates, state and local education agencies are 

caught between apparently conflicting ideologies. The rhetoric and politics of 

accountability are based on all students achieving the same high standards. The provision 

of Special Education services is based on an understanding of students' individual 

differences and needs. Appropriate implementation of standardized testing as an 

accountability measure for Special Education students with mild cognitive disabilities 

such as MIMR and SLD is a conundrum. These students often have lEPs that require 

instruction and assessment at levels significantly below that of their grade-level peers, 

based on their disabilities. OOL testing for these students is often seen as a compromise 

solution, allowing students to participate in the assessment process while acknowledging 

their special needs. 

Arguments supporting OOL testing include the contention that OOL testing 

reduces frustration and random guessing by students who would otherwise be faced with 

a test that is too difficult, the belief that OOL testing increases the reliability of test 

scores, and the contention that test levels should be matched to cach student's lEP goals 
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and instructional levels (Thurlov^^, Elliott, & Ysseldyke, 1999). In contrast, opponents of 

OOL testing argue that the purpose of standardized achievement testing is to have high 

expectations for all students and to hold all students to a common standard (Thurlow, et 

al.). In addition, there are concerns regarding the valid interpretation of OOL test scores 

and problems with the aggregation of OOL test scores for group reporting purposes 

(Echtemacht, 1989). According to Thurlow and Minnema (2001) at the National Center 

on Educational Outcomes, none of these issues have been resolved empirically. 

Specifically, "there are no definitive data that support either the use or nonuse of out-of-

level testing with students with disabilities" (Minnema, Thurlow, Bielinski, & Scott, 

2000, p. 14). 

A Brief History of Out-of-Level Testing 

Research on OOL testing has been traced back to a 1961 dissertation (Fisher, 

1961) that studied the test performance of delayed and advanced readers. Based on his 

study, "Fisher concluded that out-of-level testing is a valuable measurement approach for 

those students who are reading at a much higher or lower ability level than the other 

students in their grade" (Minnema, Thurlow, Bielinski, & Scott, 2000, p. 3). Fisher's 

research provided the basis for several large cities (i.e., Philadelphia, Chicago, Dallas, & 

Atlanta) adopting OOL testing programs (Haen & Proctor, 1978). 

Ayrer and McNamara (1973) studied the results of one of those programs. They 

examined the test results of students in Philadelphia who had been tested OOL using the 

Iowa Test of Basic Skills. Study findings indicated that "a more reliable estimate of true 

achievement level" for each student was obtained using OOL testing (Ayrer & 
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McNamara, p. 81). This outcome speaks well for the ability to interpret and use 

individual student OOL test scores, as required by NCLB (Title I, Part A, Section 1111b 

3 C). On the other hand, Ayrer and McNamara found that the practice of OOL testing 

generally lowers summary (aggregate) scores. Although this is expected since the 

potential minimum grade-equivalent scores are lower on the OOL tests, it may be 

problematic when applied to the current accountability climate where aggregate scores 

are used to evaluate schools districts or states and these evaluations have high-stakes 

consequences. 

Fisher's (1961) work involving OOL testing for delayed readers also appeared to 

influence early ESEA Title I testing practice. In 1977, Long, Schaffran, and Kellogg 

studied OOL testing practices involving students receiving Title I services (i.e., students 

demonstrating reading delays). In their study, the Gates-MacGinitie Reading Test was 

used to assess students using grade-level (GL) and OOL tests. An important portion of 

the study was the examination of fall-to-spring change scores. Results showed that OOL 

tests were more sensitive in measuring student improvement, yielding "a substantially 

more positive picture of reading improvement than did grade-level testing" (Long et al., 

p. 208). In every grade, OOL testing resulted in more students reaching the criterion of 

adequate individual progress than did GL testing. In the case of the Title I program, this 

was a definite benefit to those attempting to demonstrate program efficacy. In the current 

climate of educational accoimtability, the demonstration of adequate yearly progress is 

mandated by NCLB (Title I, Part A, Section 1111 b 2 B). 
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Fisher (1961) also suggested that his investigation of OOL testing would "be of 

value to teachers and others in the field of Special Education," since it demonstrated that 

out-of-levei testing provides better measurement "for students scoring in the extreme 

ranges of the grade distribution" (p. 18). In one of the first OOL testing studies focused 

specifically on Special Education students, Yoshida (1976) examined the test results of 

students identified as educably mentally retarded (a classification consistent with the 

current MIMR category in Special Education) who were tested out of level. Findings in 

this study indicated that test reliability for OOL testing was consistent with that found in 

standardization samples for GL testing. In addition, the vast majority of students who 

were tested out of level scored above chance levels, and no ceiling effects were noted on 

the tests. Yoshida concluded that OOL testing is a reliable way to assess these students 

with disabilities and that the teacher selection method of assigning these students to test 

levels is appropriate. This is an encouraging finding regarding the current practice of 

using lEP-team-selected OOL tests to assess the achievement levels of students in Special 

Education (Hollenbeck, 2002). 

In another study involving Special Education students, Jones examined the 

reliability and validity of OOL testing for students with "mild learning handicaps," most 

of whom were identified as having SLD (1983, p. 7). He evaluated students using the 

California Achievement Test. Overall, students earned lower scores on the OOL tests as 

a result of the lower basal levels on the OOL tests. This finding is consistent with Ayrer 

and McNamara's (1973) finding involving regular education students and is a possible 
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area of concern for those considering implemented OOL testing while facing significant 

consequences for low scores. 

Jones (1983) study also found that, overall, students taking OOL tests did 

significantly less guessing than with GL testing (based on the number of students scoring 

above the chance level). However, there was not a significant ditYerence in guessing 

between GL tests and OOL tests given one level below grade level. With regard to the 

validity of OOL testing, the results of Jones' study were mixed, with findings regarding 

item validity and predictive validity indicating no clear advantage for using OOL tests. 

Overall, Jones concluded that "although out-of-level testing would not be inappropriate in 

the evaluations of special education programs for students with mild learning handicaps, 

it probably would not yield better quality data" than GL testing (p. 19). As with other 

studies finding no clear benefit to OOL testing, small sample size (N=58), a restricted 

range of achievement within the sample (most students scored above the chance level on 

the GL test), and the limited range of OOL testing (students were tested only one or two 

grades out of level) had a significant impact on results. More extensive studies, such as 

Yoshida (1976), counter this sweeping conclusion. However, interest in OOL testing 

waned in the early 1980s and virtually disappeared from the literature until the National 

Center on Educational Outcomes began a series of investigations into OOL testing 

beginning in the late 1990s. 

Purpose 

The purpose of the study is to shed light on the validity of the practice of OOL 

testing as it occurs as part of a large-scale achievement-testing program in a large 
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metropolitan school district. Although examination of real world data is more "messy" 

than experimental design studies, it provides important information regarding the 

differences between abstract scholarly debate and practical implementation of OOL 

testing in response to current accountability demands. Messick (1988) has argued that the 

"tension between ideal principles and real world practices" (p. 34) is an important area of 

scholarly research regarding testing. Gersten and Baker (2002) stated that Messick's 

contribution to the field of validity research is that "validity [now] entails the study of 

how tests are actually used" (p. 50). This study was designed in that tradition. 

Specifically, this study explored the validity of the Stanford 9 when used as an 

OOL assessment for Special Education students identified as having SLD or MIMR 

participating in a large-scale assessment program. First, Stanford 9 test results for these 

Special Education students were examined with regard to participation levels and 

methods of participation in testing (i.e., OOL testing). Stanford 9 test results for these 

Special Education students were then compared to test results for regular education 

students using reliability and validity measures. 

Minnema, Thurlow, Bielinski, and Scott (2000) stated that "the results of the 

previous three decades of research that have considered out-of-level testing are mixed in 

terms of their support or lack of support for out-of-level testing" (p. 17). More research 

on the practice of OOL testing for Special Education students is needed. This study is 

important due to the controversial nature of OOL testing as a modification for large-scale 

achievement tests, the limited and generally dated empirical research regarding the 

practice of OOL testing, and the increased emphasis on formal testing for sometimes 
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high-stakes educational accountability purposes. Questions regarding the prevalence of 

OOL testing, the reliability of testing practices, and the validity of test results in the new 

high-stakes and accountability environment of testing in the 21®' century must be 

addressed (Minnema et al, 2000; National Research Council, 1997). 

The information generated by this study is a valuable addition to the research base 

evaluating the reliability and validity of OOL testing for Special Education students 

participating in large-scale achievement assessments. In addition, results of this study 

may be used to help states, local education agencies, and lEP teams in making databased 

decisions regarding OOL testing policies and practices. For example, information 

regarding the reliability and validity of OOL testing may be used by state and local 

education agencies as they evaluate OOL testing policies and consider methods for 

including Special Education students in mandated large-scale achievement assessments. 

Additionally, information acquired in this study may be used to assist lEP teams in 

making decisions regarding the appropriateness of OOL testing for individual Special 

Education students participating in large-scale achievement assessments when OOL 

testing is an option. 
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CHAPTER 2 

LITERATURE REVIEW 

Historical Review of Individual Out-of-Level Testing Studies 

Overall, the research on OOL testing is limited and rather dated. In addition, early 

studies often did not focus on the Special Education populations of concern in this 

project. Finally, the degree of support for OOL testing found in empirical studies varies 

based on research questions asked, characteristics of the sample tested (e.g., sample size, 

grade levels of students, range of students' skill levels), characteristics of the tests given 

(e.g., subject area, single grade level vs. multi-level survey test), variations in test 

administration (e.g., one to two levels from grade level vs. up to ten levels from grade 

level, methods of assigning students to test levels), and methods of data analysis. 

Fisher 1961 

In a review of the literature, the earliest study found to address OOL testing is a 

1961 dissertation (Fisher, 1961). Fisher examined the value of using OOL testing to 

assess students' reading skills, when they were not reading near grade level (including 

both delayed and advanced readers). He looked at Iowa Test of Basic Skills (ITBS) 

reading comprehension subtest results for third- through sixth-grade students and studied 

the extreme 10% on each end of the distribution, based on GL test scores. These students 

were then given an OOL test either two levels above or two levels below grade level. 

Fisher then compared OOL and GL test results in terms of grade-equivalent scores 

earned, item difficulties, item discrimination, and the functioning of different types of test 

items. He reported that "the results of this comparison leave no doubt that the use of out-
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of-grade [OOL] tests with their more appropriate distributions of item difficulty and item 

discrimination indices produced a much more reliable measurement than did in-grade 

[GL] tests for these groups" (Fisher, p. 103). In addressing students functioning below 

grade level, he reported that OOL tests were more valid in terms of item content, since 

GL test items were too difficult for delayed readers (Fisher, p. 61). In conclusion. Fisher 

stated that "teachers of students with reading abilities seriously different from those of 

the average student in the corresponding grade level are well-advised to employ out-of-

level tests in measuring the reading achievements of their students" (p. 113). More 

specifically, he indicated that his "recommendation of a method of measuring 

achievement should be of great value to people engaged in special education where these 

types of students would be found most frequently" (p. 5). 

Fisher's findings provided the research base prompting several large cities (e.g., 

Philadelphia, Chicago, Dallas, & Atlanta) to adopt OOL testing programs (Haen & 

Proctor. 1978). For example, in 1966, the School District of Philadelphia began using 

standardized tests (the Stanford Achievement Test and the ITBS) to assess student 

achievement. Teachers and principals had complained that the GL tests were not valid for 

some students, specifically those functioning significantly below grade level in certain 

subject areas. After two years of debate, a decision was made to allow OOL testing. 

Ayrer and McNamara 1973 

Ayrer and McNamara (1973) examined whether the new OOL testing practice in 

Philadelphia was actually producing a more reliable measure of student performance and 

how this testing practice impacted test summary data. Specifically, Ayrer and McNamara 
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studied the test results of 1475 regular education fourth- through eighth-grade students 

participating in Philadelphia's OOL testing program. Students included in the study were 

tested using the ITBS and were tested from one to three levels below their actual grade 

placements. Ayrer and McNamara's findings indicated that, based on their definition of 

reliability (i.e., scores exceeding the guessing level), "a more reliable estimate of true 

achievement level" for each student was obtained using OOL testing (p. 81). However, 

they also found that the practice of OOL testing produced lower summary (aggregate) 

scores. This was because the lower basal levels on below-grade-level OOL tests led 

students to earn lower grade-equivalent scores than they would have earned by scoring at 

the purely chance level on GL tests. 

As a result. Philadelphia district administrators were faced with the problem of 

choosing more reliable OOL tests, which provided more accurate information on 

individual students, with the knowledge that summary scores would be reduced and 

would possibly "reflect unfavorably on the efforts of teachers and principals" (Ayrer & 

McNamara, 1973, p. 83). Haen and Proctor (1978) reported that findings in other cities 

were similar and that "in general, these school districts seem to have accepted the lower 

mean scores in exchange for scores regarded as being more valid and reliable" (p. 3). 

According to Haen and Proctor, districts using OOL testing also reported increased 

ability to detect year-to-year gains in test scores that otherwise would have been hidden 

in the chance scores created by the floor level of GL tests. 

Those involved in early Title I programs (provided by the 1965 ESEA) noted the 

test results from districts using OOL testing and saw the benefits of using OOL testing in 
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their Title I student and program evaluations. Technical papers published by the 

developer of the Title I Evaluation and Reporting System, RMC Research Corporation, 

provided for the use of OOL testing in these programs (Haen & Proctor, 1978). As a 

result, some Title I programs in the 1960s and 1970s experimented with OOL testing as a 

way of measuring educational deficiencies to determine student eligibility, as well as to 

measure student progress for the purpose of program evaluation. In these Title I 

programs, the ability to detect gains in low scoring individuals was essential. Students in 

their programs were not in Special Education, but received remedial reading instruction. 

"Under the law, a student's eligibility for Title 1 service is predicated upon measured 

educational deficiencies and attending a school that enrolls large numbers of children for 

federally-defined poverty level families" (Long, Schaffran, & Kellogg, 1977, p. 203). 

Much of the early research on OOL testing is based on data from those programs. 

Long, Schaffran, and Kellogg 1977 

Long, Schaffran, and Kellogg (1977) also studied the OOL testing results of 

students receiving Title I services. In that particular study, 482 second-through fourth-

grade students were tested using GL and OOL versions of the Gates-MacGinitie Reading 

Test, both in the fall and the following spring of the same school year. Out-of-level tests 

ranged from one to three levels below grade level and were assigned based on screenings 

to determine each student's instructional level. Statistically significant differences in 

grade-equivalent scores were earned on GL versus OOL tests. Interestingly, second- and 

third-grade students earned lower scores on GL tests, while fourth-grade students had 

lower scores on OOL tests. Although initially confusing, this finding is clarified by 
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considering that fourth-grade students were able to take tests that were further from their 

actual grade level in the OOL testing condition: The lowest test level used was at the 

first grade level. Another important factor in interpreting this finding is that although 

second- and third-grade students took a grade-specific test in the GL testing condition, 

the fourth-grade students took a survey test that spanned grades four through six in the 

GL testing condition. These differences impact the range of potential scores earned by 

students and likely led to the mixed results. 

The Long, Schaffran, and Kellogg study (1977) also found that the use of GL or 

OOL tests resulted in substantially different numbers of students meeting program 

eligibility requirements. "Not only did the total number differ, but substantial numbers of 

different students were selected under one or the other testing procedure" (p. 212). 

Finally, examination of fall-to-spring change scores showed that OOL tests were more 

sensitive in measuring student improvement, yielding "a substantially more positive 

picture of reading improvement than did grade-level testing" (Long et al.. p. 208). In 

every grade, OOL testing resulted in more students reaching the criterion of adequate 

individual progress than did the GL testing condition. 

Yoshida 1976 

In an early study that focused specifically on students with disabilities, Yoshida 

(1976) examined the test results of 359 Special Education students identified as educably 

mentally retarded (a category consistent with the current MIMR classification). These 

students were tested out of level in the spring of 1974 using the Metropolitan 

Achievement Test. Student test levels were selected by teachers, based on their estimates 
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of the student's level of functioning. Students were tested as many as ten levels below 

their age/grade level. Despite the fact that this practice was not recommended by test 

publishers, findings in this study indicated that internal consistency reliability coefficients 

and item difficulty values were consistent with those found in standardization samples 

based on GL testing. In addition, the vast majority of students in the study scored above 

chance levels, and no ceiling effects were noted on the tests. Yoshida concluded that 

OOL testing was a reliable way to assess these students with disabilities and that the 

teacher selection method of assigning these students to test levels was appropriate. 

Cleland and Idstein 1980 

Another study involving OOL testing with Special Education students was a 

small-scale study conducted by Cleland and Idstein (1980). In their research, 75 sixth-

grade students were assessed using the reading and math portions of California 

Achievement Test (CAT). The fourth- and fifth-grade levels of the CAT were used for 

OOL testing purposes, and the CAT locator test was used to select test levels. Results 

indicated that although fewer students scored at the floor level on the OOL than GL tests 

for reading comprehension and vocabulary, this was not true for the math subtest. 

Cleland and Idstein concluded that locator tests were not accurate in predicting the 

appropriate test levels for students. In addition, they suggested that one or two levels 

below grade level might not have been low enough for these students with disabilities. 

However, testing more than two levels below grade level was discouraged by test 

publishers and, therefore, was not considered an option in this study. 
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Haynes 1982 

In Ms 1982 dissertation project at the University of Pittsburgh, Haynes 

investigated the usefulness of OOL testing for reducing student guessing and improving 

the reliability of test scores, as well as for improving student motivation and reducing 

student frustration. In Haynes' (1982) study, the 3R's Test and its accompanying locator 

tests were used to evaluate 476 fourth-grade and 472 sixth-grade regular education 

students. Students were assigned to one of five functional-level groups (above-grade-

level as well as below-grade-level) based on locator tests and were then randomly 

assigned to take either GL or OOL tests. Teacher ratings of students' appropriate test 

levels were also collected for comparison with locator tests. Finally, students filled out 

questiormaires regarding their testing behaviors and feelings during testing. 

Overall, Haynes' (1982) results indicated no significant preference for locator 

tests versus teacher selection of test level. Greater proportions of scores between the floor 

and ceiling levels were found when OOL tests were used, indicating greater reliability for 

this testing method. Finally, important differences were noted between above-level and 

below-level test groups. As expected, those students tested below grade level displayed 

less guessing behavior, as well as more effort and less frustration, compared to students 

of matched ability participating in GL testing. However, students tested above grade level 

demonstrated slightly higher rates of guessing and had mixed perceptions regarding 

motivation and frustration across ability level, test level taken, and grade level. Haynes 

concluded that above-level and below-level testing should be treated as conceptually 
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different phenomena and that correct selection of test level is crucial to the OOL testing 

process. 

Jones 1983 

In a 1982 dissertation project (presented at the Annual Meeting of the American 

Educational Research Association in 1983), Jones of the University of Virginia examined 

the reliability and validity of OOL testing for Special Education students with mild 

learning handicaps (most of whom were identified as having SLD). For this project, 58 

fifth- and sixth-grade male students were evaluated using the CAT. Each student took the 

appropriate GL test, as well as two consecutively lower OOL tests. Overall, students 

earned lower scores on the OOL tests: the result of the lower basal levels on the OOL 

tests. 

In addition, the Jones study noted that, overall, students taking OOL tests did 

significantly less guessing than with GL testing (based on the number of students scoring 

above the chance level), and he stated that "there is a significant decrease in the amount 

of error from the in-level [GL] to the out-of-level tests" (Jones, 1983, p. 11). "The results 

of the K-sample Binomial Tests of Equal Proportions revealed statistically significant 

decreases in the proportions of guessed items with out-of level testing for both grades" 

(Jones, p. 15). However, it should be noted that these differences in guessing were 

dependent on students testing two levels below grade level, as there was not a significant 

difference in guessing between GL tests and tests one level below grade level for either 

fifth- or sixth-grade students. Jones concluded that "testing only one level below the in-
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level test is unlikely to reveal either a reduction in the number of extremely low scores or 

a reduction in the number of items at which the students appear to guess" (p. 16). 

With regard to validity, Jones examined item validity through a comparison of 

median point-biserial correlations and predictive validity by examining the correlation 

between teacher estimate of student instructional level and test score. The comparison of 

median point-biserial correlations did not demonstrate significant increases in item 

validity for OOL tests. With regard to predictive validity, Jones found that correlations 

between teacher ratings of student achievement and test scores were "roughly equivalent 

across test levels" indicating no clear advantage for using OOL tests (Jones, 1983, p. 19). 

Overall, Jones concluded that "results of this study suggest that out-of-level testing does 

not offer a clear advantage over in-level [GL] testing in the routine assessment of special 

education students" (p. 19). However, small sample size, the restricted range of male 

student achievement within the sample, and the fact that students were tested only one or 

two grades out of level all limit the generalizability of these results (See Yoshida, 1976). 

National Center on Educational Outcomes 

The best sourcc of current research in the area of OOL testing is the National 

Center on Educational Outcomes (NCEO) at the University of Minnesota. Researchers at 

NCEO began reporting on a series of investigations into OOL testing in 1999. Although 

not explicitly stated in their literature, it appears that interest in OOL testing was renewed 

by 1997 IDEA requirements for the inclusion of students with disabilities in large-scale 

assessment programs, just as 1965 ESEA accountability requirements most likely 

spawned the early wave of interest in OOL test use and research described previously. 
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NCEO Publications 

NCEO provides ongoing research related to state, national, and international 

assessment programs and standards setting. On-line NCEO publications alone include 

dozens of special reports, synthesis reports, technical reports and policy reports regarding 

assessments, standards, and accountability issues as they relate to students with 

disabilities. OOL testing is just one special topic area in their ongoing research (see 

http://education.umn.edu/NCEO). 

In the area of OOL testing. NCEO has provided reviews of previous OOL testing 

research, presented the theoretical pros and cons of OOL testing, examined the 

psychometric impact of OOL testing on test scores, and surveyed measurement experts 

and test publishers for their views on OOL testing. In addition, they have gathered 

information from state education agencies regarding current OOL testing practices and 

beliefs and have made recommendations based on their findings. All of their work 

emphasizes the lack of "definitive data that support either the use or nonuse of out-of 

level testing with students with disabilities (Minnema, Thurlow, Bielinski, & Scott, 2000, 

p. 14). 

Surveys of State Education Agencies 

In surveys of state education agencies, NCEO researchers have identified a wide 

variety of beliefs and policies regarding OOL testing. Fourteen states allow OOL testing 

for Special Education students participating in large-scale achievement testing (Thurlow 

& Minnema, 2001). States that have chosen to implement OOL testing did so based on 

beliefs that "some students' assessment needs are met by testing at a lower level than the 

http://education.umn.edu/NCEO
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assigned grade level," that "out-of-level testing is a means of including all students in an 

accountability system," and that "out-of-level testing is a practical solution to a costly 

assessment problem" (Miimema, Thurlow, & Scott, 2001, pp. 5-6). Reasons for not 

testing OOL included the beliefs that "out-of-level testing results do not necessarily add 

value to a large-scale assessment system," that "incorporating out-of-level test scores into 

system and student accountability systems is problematic," and that "in allowing out-of-

level testing, large-scale assessment programs are vulnerable to assessment misuses" 

(Minnema et ai., pp. 8-10). Overall, Minnema et al. concluded that "while out-of-level 

testing is a contentious issue in policy making and practitioner circles, the merits of out-

ol-level testing could be debated continuously" and that "witlaout data to substantiate 

either supporting or opposing out-of-level testing, the issues cannot be definitively 

resolved" (p. 20). 

Opinions of Test Publishers and Measurement Experts 

When interviewed by NCEO researchers, publishers were very cautious in their 

recommendations regarding OOL testing and provided little guidance for test users 

regarding the interpretation of OOL test scores (Bieiinski, Scott, Minnema, &Thurlow, 

2000). Measurement experts, when surveyed by NCEO personnel regarding their 

opinions on effects of OOL testing on test score reliability and validity, gave mixed 

feedback. In general, however, these experts indicated that context is very important in 

making OOL testing decisions and that validity concerns are paramount. Experts 

expressed concerns regarding the need to consider the purpose of testing, the 

appropriateness of test content, the type of test (norm-referenced versus criterion-
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referenced), methods of linking scores to grade-level tests for purposes of public 

reporting, and the consequences of OOL testing for test takers. Overall, "the multiplicity 

of opinions that emerged in this study underscores the need for further research and 

explication regarding the benefits and limitations of out-of-level testing" (Bielinski, 

Minnema, & Thurlow, 2002). 

NCEO Conclusions 

Current conclusions of NCEO researchers are based on the findings that OOL 

testing decisions are largely emotionally and politically, rather than empirically, driven 

(Thurlow & Minnema, 2001), and that students with disabilities (the only individuals 

allowed to take OOL tests as part of large-scale assessment programs) may be negatively 

impacted by OOL testing policies and practices (Bielinski, Thurlow, Minnema. & Scott 

(2002). Thurlow and Minnema stated that "what we seem to have in out-of-level testing 

is a political animal" and stressed that it is "essential that states proceed cautiously in 

testing students out of level until the inherent validity and reliability issues are sorted out 

in the research base" (p. 13). 

Test Validity 

Definition 

Validity is the most important consideration in test development and test use 

decisions. The core of test validity is "whether a particular test properly accomplishes its 

specified goal and whether it does so in a fair and equitable fashion" (Wainer & Braun, 

1988, p. xvii). Although there are many ways to accumulate evidence of test validity. 
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validity itself is now considered a imitary concept. "Empirically grounded construct 

interpretation is the linchpin" for "this unified view of test validity" (Wainer & Braun, 

p. 2). 

Changes in the Approach to Achievement Test Validation 

The old approach to evaluating the validity of achievement tests focused on 

gathering content validity evidence, focusing on the match between test item content and 

the appropriate achievement content domain (typically the assumed grade-level 

curriculum). As a result, significant concerns were raised regarding testing students more 

than one or two levels from grade level on OOL tests, due to the lack of "linking items" 

to ensure similar item content across test levels (Bielinski, Scott, Minnema, & Thurlow, 

2000). Following this content-based model of test validation, test publishers commonly 

caution against using their tests out of level, despite research findings indicating the 

utility of the practice in certain instances (see Yoshida, 1976). For example, 

representatives from Harcourt Brace Educational Measurement, who publish the Stanford 

9 Achievement Test, state that one level higher or lower than grade level is the limit for 

OOL testing with this instrument (Bielinski et al.). 

Despite the fact that test publishers seem to cling to old content alignment 

arguments, measurement experts question the operationist perspective implied by the 

emphasis on content validity evidence in evaluating the validity of achievement tests. 

Matching tests to curriculum is seen as producing "a spurious validity argument," 

because content matching often results in students being asked to reproduce specified 

responses rather than to demonstrate competence on a broad achievement construct 
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(Cronbach, 1988, p. 7). An approach that emphasizes construct validation may be more 

supportive of OOL testing, when consistency in underlying constructs across test levels 

can be demonstrated. If a measure displays the same properties and patterns of 

relationships in different population groups, it indicates accurate and consistent meaning 

in the underlying construct (Willingham, 1988). This comparable test functioning across 

groups is one way to present evidence of test validity. 

Consideration of Test Purpose 

In examining evidence of validity, Angoff (1988) provides a reminder that the 

degree to which a test can be considered valid is dependent on the purpose and use of the 

test. It is now clear that a test cannot be completely validated by the test developer, 

because a "test could be highly valid for one purpose, but not at all valid for other 

purposes" (Angoff. p. 20). As a result, "responsibility for test validation falls to a 

considerable degree to the user" (Angoff, p. 29). For example, in the case of using 

achievement tests out of level, these tests may be valid for the purpose of including 

Special Education students in large-scale achievement tests. They may also be valid for 

assessing individual student achievement levels. On the other hand, they may not be valid 

for the purpose of gathering school or district accountability data (Thurlow, Bielinski, 

Minnema, & Scott, 2002). Test users must be clear about the purposes of testing and 

should not expect a single test to perform in an equally valid way for multiple purposes 

(Linn, 2002). 
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Consideration of Test Consequences 

Finally, new approaches to validity include consideration of the consequences of 

testing (Messick, 1980). Intended and unintended social consequences of test 

interpretations and use must be considered. Testing decisions are inherently value laden 

and, although gathering psychometric evidence is an extremely important part of test 

validation, validity determinations must be ethically, as well as empirically, based 

(Messick, 1989). Further, "the practical use of measurements for decision making and 

action is or ought to be applied science, recognizing that applied science always occurs in 

a political context" (Messick, 2002, p. 43). 

Data Analysis Decisions 

Participation Rates 

In the first set of research questions in this investigation, percentages were used to 

address large-scale achievement testing participation (inclusion) rates for Special 

Education students. Studies show that there is great variation in the participation rates of 

these students from state to state, and that many students in Special Education are still 

being excluded from large-scale standardized assessments (Thurlow, Wiley, & Bielinski, 

2003). Information regarding participation is important in terms of meeting recent legal 

mandates (e.g., NCLB requires 95% participation in testing by students with disabilities) 

and with regard to policy decisions that arc the likely outcomes of reported test results 

(Thurlow et al.). "To better inform policymaking, there is a need for descriptive 

information on the prevalence of out-of-level testing across the United States" (Thurlow, 

Bielinski, Minnema, & Scott, 2002, p. 463). 
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However, the apparent simplicity of participation rate calculation is deceptive. For 

example, states report difficulty in reporting these rates and often resort to reporting raw 

participation data instead (Thurlow, Wiley, & Bielinski, 2003). Inconsistent calculation 

and reporting practices "make it difficult to compare participation rates from place to 

place" and "states tend to use methods that inflate the rates" (National Research Council, 

1997, p. 158). However, testing rates (i.e., percentages) are still the best way to depict 

"whether all, some, or just a small percent of students were tested" (Thurlow et al., p. 7). 

When reporting participation rates, calculating the rate "based on the number of students 

enrolled on the day of testing ... is generally considered to be the best method because it 

clearly depicts what percentage of all the students were tested" (Thurlow et al., p. 7). 

Therefore, this method was used to calculate participation percentages in this 

investigation. 

Reliability Data as Evidence of Test Validity 

The second set of research questions in this study was used to address whether 

OOL testing practice results in test scores that are as reliable as those earned through GL 

testing at the district level. "Under the unified view of validity, reliability may be treated 

as one type of validity evidence" (Phillips, 2002, p. 113). Despite changes in conceptions 

of validity over time, the idea that test validity is limited by test reliability remains. 

According to Kachigan (1986), "while measurements can be reliable without being valid 

for a stated purpose, it is impossible for a measurement system to be valid without being 

reliable " (p. 219). Therefore, gathering evidence of test reliability is a first step in test 

validation. 
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Reliable Range 

One way of looking at the reliability of test scores is to look at whether these 

scores fall within the reliable range for the test. "In defining the lower limit for test 

reliability most researchers rely on the chance-level, or guessing level" (Haynes, 1982, p. 

6), although many other definitions have been used. Fisher (1961), in his initial work on 

OOL testing, studied students in the top and bottom 10% of achievement and found their 

scores on GL tests were unreliable. Barker and Pelavin (1975) suggested that the 

"interpretable range" of a test included scores falling between the 20"^ and 80'^ 

percentiles. Bielinski, Thurlow, Minnema, and Scott (2000) reported that scores within 

one standard deviation of the mean are the most reliable. Others have used different, 

often more complicated, formulas when studying the reliable range of a test (e.g., Haen & 

Proctor, 1978; Haynes, 1982; Jones, 1983). 

Regardless of specific definitions, reliability "drops off e.xponentially the farther 

an examinee's score is from the average difficulty of the test" (Minnema, Thurlow, 

Bielinski, & Scott, 2000, p. 8). For students functioning at the lower extremes of the test 

distribution, there are not enough test items of appropriate difficulty on GL tests for 

reliable measurement (Bielinski, Thurlow, & Minnema, 2000). Out-of-level testing 

attempts to improve test score reliability for low-performing examinees by providing a 

better match between their ability level and the difficulty level of test items (Bielinski et 

al., 2000). An upper limit of the reliable range is also a concern with OOL testing. If 

OOL test placement is too low and students reach the ceiling level of the test, resulting 

scores will also be unreliable (Haynes, 1982). 
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In Arizona, as in most states, OOL testing must be specified on a Special 

Education student's Individualized Education Plan (lEP), and IE? team members 

determine the appropriate test level for each student (Thurlow & Minnema, 2001). In this 

study, examination of the percentage of OOL test takers v^ho scored within the reliable 

range for the test addressed the extent to which OOL test practice had succeeded in 

deriving the known potential psychometric benefits of OOL testing in the area of test 

reliability (Bielinski, Thurlow, Minnema, & Scott, 2000). Comparisons between GL and 

OOL test takers in terms of the percentage of students earning scores within the reliable 

range of the test also addressed the "fair and equitable criteria" for test validity (Wainer 

& Braun, 1988, p. xvii). 

Internal Consistency 

Another type of reliability evidence is a test's internal, or inter-item, consistency. 

"The most common procedure for finding inter-item consistency is that developed by 

Kuder and Richardson," which is commonly referred to as KR-20 (Anastasi, 1988, p. 

123). The KR-20 provides a measure of the homogeneity of test items. Therefore, high 

KR-20s may indicate that the items are representative of a unified construct. Test 

developers ensure adequate internal consistency through item selection during test 

development process. In the case of achievement tests, this type of reliability evidence is 

based on tests administered at grade level during the standardization process (Harcourt 

Brace Educational Measurement, 1997). Comparisons of KR-20s for tests administered at 

grade level and KR-20s for those administered out of level was used in this investigation 
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as another way to assess whether the Stanford 9 functions "in a fair and equitable 

fashion" across GL and OOL test groups (Wainer & Braun, 1988, p. xvii). 

Modified Caution Index as Evidence of Test Validity 

The value of the modified caution index (MCI) derives from the concept that test 

analysis based on total raw score provides limited information. For example, on a twenty-

item test, a student a earning a raw score of ten could have earned that score through 

184,756 different response patterns (Harnish & Linn, 1981). Focusing on total score only 

can result in overlooking important information provided by student response patterns 

and in invalid interpretations of test scores (Harnish & Torres, 1983). Large MCI values 

indicate questionable validity of the interpretation of raw scores, as these values are 

indicative of atypical response patterns. Many factors can lead to atypical response 

patterns including differences in student background experiences, student test-taking 

behavior (e.g., guessing, carelessness), subject matter exposure, and insufficient readiness 

for the level of material presented on the test (Harnish & Linn). 

In a study comparing eight different methods for examining unusual test response 

patterns, Harnish and Linn (1981) concluded that the MCI is the best index to use 

because it is the least correlated to total test score. Other advantages include ease of data 

collection, availability of computer software for calculation, and simplicity in 

interpretation of results. Overall, the method is described as "very useful for the basic 

researcher concerned about understanding the relationship of background characteristics 

with patterns of responses" (Harnish, 1983, p. 205). 
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Previous research conducted using the MCI is limited but has identified some 

significant potential uses of MCI analysis. In addition to identifying individual students 

for whom special caution is needed in interpretation of their test scores, MCI item 

response analyses can be used to identify group-to-group differences that impact the 

validity of overall test scores. For example, gender and racial/ethnic differences in item 

response patterns have been identified on achievement tests using MCI analysis (e.g., 

Hamish & Torres, 1983). The current study used MCI analysis to explore systematic 

group differences in test item response patterns between regular-education GL test takers 

and Special Education (i.e., SLD vs. MI MR) OOL test takers. Between-group differences 

in MCI were examined as evidence for or against the validity of OOL test administration 

for Special Education students. 

Point Biserial Correlation as Evidence of Test Validity 

"The biserial correlation coefficient has been quite widely used in education 

research as an 'index of validity' or 'index of discrimination' of individual test items" 

(Lindquist, 1940, p. 242). Stanford 9 publishers included point biserials in their own test 

validation studies (Harcourt Brace Educational Measurement, 1997, p. 43). The Stanford 

9 Technical Data Report states that this statistic is used to identify the extent to which 

items "work to separate high-scoring from low-scoring students" (Harcourt Brace 

Educational Measurement, p. 43). a type of predictive validity for items. Previous 

researchers examining the validity of OOL testing have also included point-biserial 

correlations in their investigations (e.g., Jones, 1983; Yoshida, 1976). Jones, for example, 

compared median point biserials across GL and OOL test groups to examine potential 
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differences in item validity between these groups. In Jones's study, students were tested 

one or two grades below grade level. In this investigation, point biserials are compared 

for GL and OOL groups, with OOL groups including students tested as many as six 

levels below actual grade level. Comparison of point biserials for tests administered at 

grade level and point biserials for those administered out of level was used to assess the 

functioning of the Stanford 9 with regard to the "fair and equitable criteria'' for test 

validity across groups (Wainer & Braun, 1988, p. xvii). 

Differential Item Functioning as Evidence of Test Validity 

Differential item functioning is a method used in examining the possibility of bias 

within a test. In DIF analysis two groups are compared. The focal group is the group of 

interest in a particular study, and the reference group is the group that serves as the basis 

of comparison for the focal group (Dorans & Holland. 1993). DIF analysis is used to 

identify construct irrelevant variance in test functioning between these two groups. This 

construct irrelevant variance threatens the validity of interpretations and uses of 

standardized achievement test scores (Halaydna, 2002). The Stanford 9 Technical Data 

Report (Harcourt Brace Educational Measurement, 1997) emphasized the importance of 

examining this type of "systematic group differences in performance" on achievement 

tests, as these differences "can signal the presence of bias" (p. 19). 

When interpreting the results of DIP analysis, it is important to keep in mind the 

distinction between DIP and bias. "An item is considered biased if equally able (or 

proficient) individuals, from different groups, do not have equal probabilities of 

answering the item correctly" (Angoff, 1993). DIP indices "can detect when subparts of 
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the test are measuring differently for different groups, but are not automatically evidence 

of bias" (Dorans & Holland, 1993, p. 61). Follow-up examination of items flagged by 

DIF is necessary for the determination of the cause of these differences and the 

identification of sources of bias (Angoff, 1993). 

In general, "DIF analyses should be broadly conceived as using information 

about the differential performance of groups of examinees to study, in detail, the 

ingredients of the test itself (Holland & Wainer. 1993, p. 419). As such, DIF analyses 

are useful in research focused on construct validity across groups. However, "as a means 

of demonstrating test fairness, the use of DIF analyses is by no means straightforward," 

since "an unbiased test may or may not exhibit differential item performance" and "DIF 

techniques are only sufficient for demonstrating the relative strengths of groups of 

examinees" (Camilli, 1993, p. 412). As a result, DIF analyses in this study were used 

only as a first step in examination of the differential functioning of test items between 

groups (i.e., regular education GL test takers and Special Education OOL test takers). 

Follow-up evaluation of items flagged by DIF analyses included detailed examination of 

test items to determine possible causes of differences between groups, incl uding item 

characteristics, group membership characteristics, and differences in test-taking metliods. 

Questions 

Question Set 1 

The first set of questions in this study addresses the participation of Special 

Education students in large-scale achievement testing, including current levels and 

methods of participation, as well as how participation has changed over time. 
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la. In a large metropolitan school district, over the past five school years (i.e., 

1997-98 through 2001-2002), what were the levels of participation in Stanford 9 testing 

for third- through eighth-grade Special Education students with mild cognitive disabilities 

(i.e., SLD and MIMR)? 

lb. For those third- through eighth-grade Special Education students with mild 

cognitive disabilities who participated in Stanford 9 testing, how many students 

participated using 00L tests (i.e., tests at a level lower than their current grade 

placement), with or without accommodations? How many of these students participated 

using GL tests (e.g., third-grade students taking third-grade-level tests), with or without 

accommodations? 

Ic. How do the above participation levels and methods vary by student grade 

level (i.e., third through eighth), disability category (MIMR vs. SLD), and subject area 

(reading vs. math)? 

Question Set 2 

The second set of questions in this investigation addresses whether 00L Stanford 

9 tests function with reliability comparable to that of GL tests. 

2a. In a large metropolitan school district, what percentage of third- through 

eighth-grade regular-education GL test takers (e.g., regular education third-grade students 

taking the third-gradc-level test) earned scores within the reliable range of the Stanford 9 

when tested during the spring of 2002? What percentage of third- through eighth-grade 

Special Education (i.e., SLD and MIMR) OOL test takers (e.g.. Special Education 

students in fourth through eighth grades taking the third-grade-level test) earned scores 
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within the reliable range of the test when participating in Stanford 9 testing during the 

spring of 2002? What percentage of third- through eighth-grade Special Education GL 

test takers (e.g., Special Education third-grade students taking the third-grade-level test) 

earned scores within the reliable range of the test when participating in Stanford 9 testing 

during the spring of 2002? 

2b. How does 2a vary with regard to student grade level, disability category, 

subject area, and distance out of level (i.e., the student's actual grade level minus the 

grade level of the test administered)? 

2c. On the spring 2002 administration of the Stanford 9, for two groups of 

second- through eighth-grade students who are matched on test level, total test score, and 

gender, how do regular education GL test results compare to Special Education OOL test 

results (e.g., regular education third-grade students taking the third-grade-level test 

compared to SLD and MIMR students in fourth- through eighth-grade taking the third-

grade-level test) in terms of the test's internal consistency as a measure of reliability? 

Question Set 3 

The third set of questions in this study examines whether OOL Stanford 9 tests 

taken by Special Education students demonstrate similar item functioning and item 

response patterns when compared to GL Stanford 9 tests taken by regular education 

students. 

3a. When second- through seventh-grade regular education students taking GL 

Stanford 9 tests and third- through eighth-grade Special Education students taking OOL 

Stanford 9 tests (e.g., regular education third-grade students taking the third-grade level 
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tests compared to fourth- through eighth-grade Special Education students taking third-

grade-levcl tests) are matched for subtest taken, total subtest score, and, gender, are there 

significant differences in item response patterns (as measured by mean MCI and MCI 

variance) across groups? 

3b. Are there significant differences between the above matched groups (see 3a) 

with regard to item discrimination, based on item-total point biserial correlations earned 

by the two groups? 

3c. Do Stanford 9 items function differently across the above matched groups 

(see 3a), as identified by DIF analysis? If differences in item functioning are identi fied, 

what test item, student group, or test method characteristics contribute to those 

differences? 



CHAPTER 3 

METHODS 

This chapter includes a description of the data source and participant populations 

and samples used for each question of this investigation. Methods of data analysis are 

also described in detail. In general, the study involved the analysis of data available 

through the Department of Accountability and Research in a large metropolitan school 

district in Arizona. Data from second- through eighth-grade students' reading and math 

subtests of the Stanford 9 were examined. Analysis included calculation of participation 

rates, reliability range percentages, KR-20 reliability coefficients, modified caution 

indices, and point biserial correlations. Significant differences in test item functioning 

between GL and OOL test groups were identified using Lord's D statistic. Differences in 

test and item functioning across groups were further examined qualitatively to identify 

possible sources of these differences. Results are presented in tables or graphs and 

described in text. 

Data Source 

The current study is an analysis of data recorded by the Department of 

Accountability and Research in a large metropolitan school district in Arizona. The 

District collects data for the purpose of tracking student, school, and district achievement 

levels and trends. Data are also used for reporting to the public and to state and federal 

monitoring agencies. Written permission to use district data was granted by the 

Department of Accountabili ty and Research following submission of a formal research 

proposal. Individual student data provided to the principal investigator was limited to 
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data needed for this project and was transferred to the researcher in disc format. Data 

received from the school district was returned to them at the conclusion of this project 

and will be maintained or destroyed at the discretion of the District. 

Instalment 

Although the testing requirements of NCLB refer largely to state criterion-

referenced tests, states can use a combination of nationally normed tests (e.g., Stanford 9) 

and state criterion-referenced tests for assessment. The Arizona Department of Education 

Special Education guidelines state that "a framework of federal and state laws requires 

that students be assessed with a variety of state tests and assessments including the 

Stanford Achievement Test... and Arizona's Instrument to Measure Standards" 

(Arizona Department of Education, 2003, p. 1). In fact, recent changes in the Arizona 

State Department of Education's formula for evaluating schools have actually increased 

the weight of Stanford 9 scores (now 40% of a school's accountability grade) while 

decreasing the weight of AIMS results (Gassen, 2003). In addition, AIMS has not been 

fully implemented (e.g., high-stakes consequcnces have been repeatedly postponed and 

Special Education students' scores have not been included in state accountability 

calculations), it has been modified annually since its inception, and it is only available at 

selected grade levels (i.e., third, fifth, eighth, and tenth). Finally, the reliability and 

validity of AIMS has not yet been established for general education GL testing (Smith & 

Sabers, 2002), thereby making comparisons to Special Education OOL testing 

meaningless. Therefore, the Stanford 9 was chosen for examination in this study. 



55 

In contrast to AIMS, the Stanford 9 is a widely used, nationally normed, group-

administered test of academic achievement. Test norms are based on a national 

standardization sample including more than 500,000 students tested in 1995 (Harcourt 

Brace Educational Measurement, 1997, p. 25). The Stanford 9 is considered a valid and 

reliable achievement test when administered to students at grade level. However, the test 

publisher cautions those using the Stanford 9 as an OOL assessment. Specifically, 

representatives from Harcourt Brace Educational Measurement, who publish the Stanford 

9, have stated that one level higher or lower than grade level is the limit for OOL testing 

with this instrument (Bielinski, Scott, Minnema, & Thurlow, 2000). This study evaluates 

whether the Stanford 9 can be used in a reliable and valid way for OOL testing of Special 

Educations students at up to six levels below grade level. Data from the reading 

comprehension, vocabulary, mathematics procedures, and mathematics problem solving 

subtests were analyzed in this study. 

Question Set 1: Participation 

Samples and Populations 

In order to complete the first set of questions in this investigation (Questions la

ic), reading and math test data for the spring test administrations in the 1997-1998 

thiough 2001 -2002 school years were examined for third- through eighth-grade students 

identified as having either S LD or MIMR. For the spring 1998 administration, this 

included test data for 261 students; for 1999, this included test data for 1049 students; for 

2000, this included test data for 2044 students; for 2001, this included test data for 2191 

students; and for 2002, this included test data for 2179 students. 
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In addition to test data, student population data were needed for the calculation of 

percentage rates in Question la. In order to gather these data, school district personnel 

used sophisticated computer queries to identify the specific numbers of third- through 

eighth-grade SLD and MIMR students enrolled in district schools on the first date of 

Stanford 9 testing in each of the school years studied (i.e., 1997-1998 to 2001-2002). 

However, due to changes in data storage practices and computer systems over the years, 

accurate data were only available starting with the 1999-2000 school year. During those 

years, the number of third- through eighth-grade SLD students in the district ranged from 

2165 to 2383. and the MIMR third- through eighth-grade student population in the 

district ranged from 213 to 219, on the first date of Stanford 9 testing cach year. 

Finally, with no way to calculate participation percentages for the 1998 and 1999 

test years, general information was gathered regarding the total student population of the 

school district. In order to establish the stability of district population (in contrast to large 

changes in the number of Special Education students participating in testing) during the 

1997-1998 to 2001-2002 school years included in this study, October 1 census data were 

collected. These data indicated that the district's overall student population ranged from 

62,422 students to 63,335 students during those years. In addition, enrollment numbers 

for the specific student subgroups of interest (i.e., Special Education students identified 

as SLD or M IMR) were gathered in order to establish the stability of those subgroups. 

The SLD student population in the district ranged from 3300 to 3509 across the years 

investigated, and the MIMR student population in the district ranged from 405 to 432 

during that same time period. 
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Data Analysis 

Question la 

In order to answer Question la, data on raw participation in Stanford 9 testing for 

third- through eighth-grade students with MIMR and SLD for each of the past five school 

years (i.e., 1997-1998 through 2001-2002) are reported and presented in a table. The 

relationships between this raw participation data and district population data for that same 

time period are discussed in text. In addition, participation rates were calculated using 

data for each of the 1999-2000 through 2001-2002 school years. In order to complete 

these calculations, a count of all third- through eighth-grade students in the school district 

identified as receiving Special Education services under the SLD and MIMR categories 

on the first date of each annual Stanford 9 test administration was used as the 

denominator for the calculation of participation percentages. The numerators for the 

calculation of percentages were as follows: (a) the number of these same students earning 

some subtest scores on the reading and math portions of the Stanford 9, (b) the number of 

these students earning scores on all four reading and math subtests of the Stanford 9, and 

(c) the remaining number of these enrolled students with no recorded test scores (non-

participants) for that particular administration of the Stanford 9. Findings are reported in 

text. 

It should be noted that the numbers used in Question la calculations may be 

different than those used for other district mandated reporting purposes, where "eligible 

population" may be defined differently (Erickson, Thurlow, & Ysseldyke, 1996). The 

numerator for the calculations here was intentionally based on the number of students in 
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each category who actually completed and earned scores on the specified tests. This 

purposefully excluded students who were assigned to a particular testing method but did 

not complete the test. This resulted in reporting of actual rather than "intended" 

participation rates. Those intentionally or unintentionally excluded from testing 

comprised the non-participant group. 

Question lb 

For Question lb, the calculation of percentage rates was repeated based on 

method of testing (i.e., GL vs. OOL). Again, only data for each of the 1999-2000 through 

2001-2002 school years were available for these calculations. Specifically, the 

numerators in the calculation of percentage rates were as follows: (a) the number of 

third- tlirough eighth-grade Special Education (i.e., SLD and MIMR) students who 

participated in all Stanford 9 reading and math testing using OOL tests, with or without 

accommodations, (b) the number of these students who participated in Stanford 9 testing 

using all GL tests, with or without accommodations, (c) the number of these students who 

took Stanford 9 math and reading subtests using a combination of GL and OOL tests, (d) 

the number of these students who took only one portion of the Stanford 9 test (i.e., either 

reading or math) and took that portion using an OOL test, (e) the number of these 

students who took only one portion of the Stanford 9 test (i.e., either reading or math) and 

took that portion using a GL test. For this question, the actual number of third- through 

eighth-grade Special Education students (i.e., SLD and MIMR) who earned Stanford 9 

test scores in a given year was used as the denominator in the calculation of participation 

percentages (rather than the total number of students enrolled), in order to examine and 
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discuss relevant "of those tested" findings. Findings are presented graphically and 

described in text. 

Question Ic 

In order to answer Question Ic, the calculations of participation rate and 

participation method percentages from Questions la and lb were repeated by student 

grade level (i.e., third through eighth), disability category (SLD vs. MIMR), and subject 

area (reading vs. math), using the Stanford 9 test data from the 1999-2000 to 2001-2002 

school years. Findings are reported in tables and text. 

Question Set 2; Reliability 

Questions 2a and 2b 

Samples and Populations 

For the second set of questions in this study (Questions 2a-2c), only data from the 

spring 2002 administration of the Stanford 9 were analyzed. In examining the percentage 

of students scoring within the reliable range of the test (Questions 2a and 2b), three 

student groups were compared. 

Group 1, for this analysis, included all district third- through eighth-grade 

students who earned reading or math stanine scores by completing Stanford 9 subtests at 

grade level. This involved 24,446 stanine scores recorded for general education students 

taking the reading portion of the Stanford 9 and 24,603 recorded stanine scores for 

general education students taking the math portion of the test. 
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Group 2, for this analysis, included third- through eighth-grade students with SLD 

or MIMR who took the Stanford 9 test out of level. This involved 1360 recorded stanine 

scores for OOL reading tests and 1153 recorded stanine scores for OOL math tests. 

Group 3, for this analysis, included third- through eighth-grade students with SLD 

or MIMR who took the Stanford 9 test at grade level. This group involved 453 recorded 

stanine scores for GL reading tests and 732 recorded stanine scores for GL math tests. 

Data Analysis 

In order to answer Question 2a, the percentage of students scoring within the 

reliable range of the Stanford 9 test was calculated for each of the three groups described 

above (i.e., regular education GL test. Special Education OOL test. Special Education GL 

test). Reliability range percentages were calculated by dividing the number of students in 

each group earning scores at stanine three through stanine seven by the total number of 

students in that group. In the case of the OOL test group, students' stanine scores were 

based on the test level administered and were not converted based on the students' actual 

grade levels. (Stanine scores were not calculated as part of this study, as they were 

included in the data set provided by the school district.) The percentages of scores above 

the reliable range (i.e., at stanines eight and nine) and below the reliable range (i.e., at 

stanines one and two) were also calculated. 

For this study, the reliable range was defined as stanine scores from stanine three 

to stanine seven. Previous researchers have used many different formulas to define the 

reliable range of a test. Regardless of specific definitions of a test's reliable range, 

achievement test construction practices (such as those used in the development of the 
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Stanford 9) result in test scores in the middle of the distribution being the most reliable 

(Minnema, Thurlow, Bielinski, & Scott, 2000). According to Bielinski, Thurlow, 

Minnema, and Scott (2000): 

Norm-referenced tests are designed to maximize test information for the majority 
of the examinees. Because ability is assumed to form a normal distribution, most 
examinees fall within [one] standard deviation of the mean. To maximize 
information for this group of examinees, test publishers select items so that the 
distribution of item difficulty is also normal, with a mean equal to the 
population's ability. The result is a test that is informative for the. ..examinees 
whose ability falls within [one] standard deviation of the population mean. (p. 10) 

In this study, stanine scores from three to seven, which are within one standard 

deviation of the mean, were considered to be within the reliable range of the test. This 

definition is consistent with the test development practice described above and allows for 

a simple cut-off for both upper and lower limits of reliability across a variety of subtests 

with varying numbers of items and answer choices. Reliable range percentages for the 

three groups studied in this section (i.e., regular education GL test, Special Education 

OOL test, Special Education GL test) are reported, and differences in reliable range 

percentages are presented in a table and discussed in text. 

In order to answer Question 2b, reliable range percentage calculations were 

repeated by student grade level, disability category, subject area, and distance out of 

level. Distance out of level was determined by subtracting the level of the test 

administered from the student's grade level at the time of testing. Results are presented in 

a table and in text. 
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Question 2c 

Samples and Populations 

In order to answer Question 2c, data from the 2002 administration of the Stanford 

9 were analyzed and compared across two matched groups. Group 1, for this analysis, 

included all third- through eighth-grade students in the district identified as having either 

MIMR or SLD who took OOL Stanford 9 reading or math subtests that year. Because 

these students were tested below grade level, scores earned were on the second- through 

seventh-grade versions of the Stanford 9 test. The numbers of students earning OOL 

subtest scores on each subtest studied (i.e., reading vocabulary, reading comprehension, 

mathematics procedures, and mathematics problem solving) are included in Table 1. 

For Question 2c, Group 2 participants included a sample of general education 

second- through seventh-grade students who took the Stanford 9 at grade level. These 

students were selected by matching them to Group 1 individuals based on subtest taken 

(e.g., second-grade reading vocabulary), total subtest score, and gender. It is important to 

note that the two groups are not matched on age. By definition, OOL test takers are 

different ages than GL test takers. Matching on total score was done so that group 

comparisons would not be affected by group differences in overall scores. Matching on 

gender was necessary due to the skewed Group 1 Special Education population, which 

included many more males than females (See Table 1). Previous studies indicate that 

gender differences can impact test analysis statistics (Marnish & Torres, 1983). The goal 

of matching was to enable comparisons between OOL Stanford 9 test functioning for 
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Table 1 

Numbers of Students in Each Test Group Used in Matched Samples Analyses—by Test 
Level, Subtest, and Gender 

Test Level 

Subtest 2 3 4 5 6 7 

Reading 
Vocabulary 

Total students 380 496 309 212 70 24 

Female; male 117; 263 168:328 118; 191 73; 139 28; 42 23; 1 

Reading 
Comprehension 

Total students 393 505 314 209 71 24 

Female; male 210; 273 174; 331 117; 197 72; 137 28; 43 7; 17 

Math Procedures 

Total students 311 411 279 164 64 10 

Female; male 104; 207 150; 261 102; 177 58; 106 26; 38 2; 8 

Math 
Problem Solving 

Total students 320 410 279 160 68 10 

Female; male 105; 215 149; 261 107; 172 56; 104 23; 45 2; 8 
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Special Education students and GL Stanford 9 test functioning for regular education 

students, with minimal influence of potentially confounding factors. 

Of the 5493 students in each group, exact matches along all three variables (i.e., 

subtest taken, total subtest score, and gender) were found for all except ten students. In 

those ten cases, substitutions were made to achieve the closest match. In one case (third-

grade level reading comprehension), a gender substitution was made in order to maintain 

a match on total score. For eight cases, gender was maintained and total subtest score was 

varied by only one point. In the final case (fifth-grade level math problem solving), the 

Group 2 student had a total subtest score three points higher than the matched student in 

Group 1, because it was the lowest score recorded for that group and therefore the closest 

possible match for the Group 1 student. With the exception of the one gender substitution 

(third-grade level reading comprehension), the breakdown of the 5493 students in Group 

2 is the same as in Table 1 due to matching. 

Students selected through matching for Group 2 inclusion were sampled from 

populations of between 3500 and 4500 students at each grade level (second through 

seventh grade). For both Group 1 and Group 2, students taking the second- and third-

grade levels of the tests represented over 70 schools. Those taking the fourth-grade level 

tests came from over 50 different schools. Those taking the fifth- and sixth-grade level 

tests attended over 20 different schools. Seventh-grade test takers came from only four 

schools. 
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Data Analysis 

For Question 2c, KR-20 reliabilities for Stanford 9 reading and math subtests 

were calculated for the two groups described above (i.e., third- through eighth-grade 

Special Education OOL tests takers and the matched group of second- through seventh-

grade regular education GL test takers). KR-20 reliability calculations for each level (2-7) 

of each reading and math subtest (i.e., reading vocabulary, reading comprehension, math 

procedures, and math problem solving) were compared across groups. Results are 

presented in tables and text. 

The KR-20 is the most common method for assessing internal test reliability, or 

inter-item consistency (Anastasi, 1988, p. 123). KR-20 calculations use the number of 

items on the test, the standard deviation of total scores on the test, the proportion of 

individuals who get each item correct, and the proportion of individuals who gel each 

item incorrect (Anastasi, p. 123). The calculation actually represents "the mean of all 

split-half coefficients" based on all possible split halves of the test (Anastasi, pp. 123-

124). Higher KR-20 coefficients indicate greater homogeneity of the test content. 

Therefore, KR-20s were compared across GL and OOL test groups in order to examine 

possible differences in the homogeneity of test content for the two groups, which could 

signal differences in the underlying constructs being tapped by items for the two groups. 

Results are presented a table and in text. 
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Question Set 3: Validity 

Samples and Populations 

For Question Set 3, the samples and populations are the same two matched groups 

used for Question 2c. They are described above in detail, and general information 

regarding the number and gender of individuals comprising these groups is displayed in 

Table 1. 

Data Analysis 

Modified Caution Index 

In order to answer Question 3a, MCIs were calculated separately for the Special 

Education OOL test group and for the matched (i.e., on total score, subtest, and gender) 

regular education GL test group for each subtest at second- through sixth-grade levels. 

(Due to the small number of students who took seventh-grade level subtests, MCIs were 

not calculated for that level.) Independent samples t tests were then conducted to identify 

significant differences in mean MCIs across groups for all subtests. In addition, Levene's 

Test for Equality of Variances was conducted for all subtests to identify significant 

differences in MCI variability across groups. 

In this study, MCI was used to compare the levels of atypical item responding 

across groups. Previous research indicates that MCI item response analyses can be used 

to identify group-to-group differences in atypical item responding. Group differences in 

MCI based on gender and race/ethnicity have been previously identified on achievement 

tests (e.g., Harnish & Torres, 1983). Differences between Special Education OOL and 

regular education GL test groups with regard to mean MCI and MCI variability were 
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examined in this study to determine whether atypical response patterns are a greater 

source of systematic error for either group. Results are presented in a table and in text. 

Point Biserial Correlation 

Previous researchers that have examined the validity of OOL testing have 

included point-biserial correlations in their investigations (e.g., Jones, 1983; Yoshida, 

1976). For example, Jones compared median point biserials across GL and OOL test 

groups to examine potential differences in item validity between these groups. In 

addition, test validation studies performed by the publishers of the Stanford 9 have 

included examination of point biserial correlations (Harcourt Brace Educational 

Measurement, 1997, p. 43). In this investigation, point biserials were compared for GL 

and OOL test groups in order identify significant differences in item discrimination 

across groups. 

In order to answer Question 3b, item-total point biserial correlations were 

calculated separately for the two matched groups (i.e., regular education GL test and 

Special Education OOL test) for each reading and math subtest at the second- through 

sixth-grade levels. (Again, due to the small number of students who took seventh-grade 

level subtests, point biserials were not calculated for that level.) 

Next, point biserials for each item of each subtest were matched across groups 

and paired-samples t tests were run to identify significant differences in mean point 

biserials between the two groups. In addition, the matched pairs of point biserials were 

correlated in order to evaluate the strength of the relationships between the point biserials 

for the two different groups (i.e., regular education GL test and Special Education OOL 
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lest) taking the same subtest. Finally, scatterplots of these correlations were viewed to 

further assess the strength of these relationships. Results are presented graphically and in 

text. 

Differential Item Functioning 

In order to answer Question 3c, DIF was examined across groups (i.e., regular 

education GL test vs. Special Education OOL test) for each reading and math subtest of 

the Stanford 9 at the second- through sixth-grade test levels. Seventh-grade level test 

groups were not included in this analysis, based on Linn's (1993) concerns regarding the 

use of DIF analysis for groups with small sample sizes. 

Although Mantcl-Haenszel procedures for DIF analysis were used in developing 

the Stanford 9 (Harcourt Brace Educational Measurement, 1997), this investigation used 

an item response theory (IRT) approach. DIF analysis was conducted using the Test 

Analysis Package (TAP) software program (Midyett, 1999). The DIF analysis in this 

program was based on a one-parameter Rasch model and used Lord's D statistic (see 

Camilli & Shepard, 1994, p. 71). Because guessing and discrimination parameters were 

addressed separately in this investigation using MCI and point-biserial analyses, the one-

parameter (i.e., item difficulty) model developed by Rasch (1966) was used here. In 

addition, the two groups compared were already matched on total subtest score for each 

level and subtest analyzed for DIF. Significant DIF findings are reported in text. 

Further, items identified by TAP procedures as exhibiting differential item 

functioning across groups were examined for potential sources of group differences. 

Items favoring each group were examined for differences in the position of the correct 



response (i.e.. A, B, C, D, or E) and item placement within a subtest (i.e., beginning, 

middle, or end). Finally, items favoring each group were evaluated qualitatively for 

differences in item format and item content. Previous research has indicated significant 

DIF based on item format and content factors when examining gender and ethnic/racial 

differences in test item functioning (O'Neill & McPeek, 1993). In this study, item 

characteristics, group characteristics, and differences in test methods are discussed as 

possible sources of DIF across groups. Findings are described in text. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Question Set 1 

This first set of questions in this investigation addressed rates of participation in 

Stanford 9 testing for Special Education students. Data-gathering in this area turned out 

to be much more complex than anticipated. As stated in Erickson, Thurlow, and 

Ysseidyke, 1996: 

On the surface, calculating the participation rates for students with disabilities in 
statewide assessment programs would seem to be a relatively straightforward task 
of dividing one number by another ... yet states report considerable difficulty 
when locating accurate data with which to build this deceptively simple ratio, 
(p. 5) 

This proved to be true at the district level as well. The numbers involved varied 

considerably depending on sources of information and specific queries generated. Data 

storage and access factors also limited the ways in which information could be retrieved. 

Where participation rates could not be calculated, raw participation data are reported. 

District Enrollment Context 

In this particular case, data from the total district student population was pulled 

from the district's Communications Department and were based on census data. Annual 

October 1 census data for 1997-2001 indicated that the overall district student population 

was relatively stable, although declining slightly, during the 1997-98 through the 2001-02 

school years. The total number of students registered in the district at the time of the 

October 1,1997 census was 63,335. In 1998, there were 63,251 students. In 1999, there 



were 63,103 students. The slight decline continued with 62,793 in 2000 and 62,411 in 

2001. Overall, there was less than a 2% change in district population across this five-year 

time span. 

Over the same time period, the overall Special Education population also 

remained relatively stable. Data from the annual December 1 census were available for 

these indicators. The total number of students receiving Special Education services at the 

time of the December 1, 1997 census was 6583. This gradually increased over the years 

(6744 in 1998, 6823 in 1999, 6925 in 2000) to a total of 7036 Special Education students 

identified in December of the 2001-02 school year—an increase of less than 7% over a 

period of five years. This pattern of relatively stable enrollment held true within the 

Special Education categories of SLD and MIMR being examined in this study. December 

1 census data for the 1997-98 school year recorded a combined total of 3726 students 

identified as MIMR and SLD. The number of students with MIMR declined slightly and 

the number of students with SLD increased slightly over the years; however, the 

combined group total remained relatively stable, with 3914 MIMR and SLD students 

registered at the time of the December 1 census for the 2001 -02 school year—an increase 

of approximately 5% over five years. 

Question la. Test Participation Levels 

Raw Participation 

Data on student participation in Stanford 9 testing comes from a separate data set 

than general enrollment census data. In order to identify Special Education students' test 
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participation rates, enrollment data for third- through eighth-grade students in the Special 

Education categories of SLD and MIMR were pulled in a computer query that specified 

enrollment on the first date of Stanford 9 testing during each of the school years 

investigated. Due to district data collection and storage issues, data could not be pulled by 

grade or disability prior to the 1999-2000 school year. 

Despite relatively stable overall district population, overall special education 

population, and populations of MIMR and SLD students, very large increases in the 

numbers of MIMR and SLD students participating in Stanford 9 testing occurred during 

the five-year period studied in this investigation. Stanford 9 test score and item data 

included in the computer system at the Accountability and Research Department for the 

district revealed significant increases in Stanford 9 participation for Special Education 

students since the 1997-98 school year. Conversations with district personnel (E. Shartz, 

personal communication, February 2003) revealed that this was due, in large part, to 

changes in district policy following the 1997 reauthorization of IDEA. 

Historically, most Special Education students were exempted from standardized 

testing including the Stanford 9. Following the 1997 reauthorization of IDEA, as each 

student's lEP came due, the testing provisions were changed to meet IDEA participation 

guidelines. In most cases, this meant that Special Education students were no longer 

exempt from standardized testing. However, they were allowed to participate using either 

GL or OOL tests. As a result, the number of Special Education MIMR and SLD students 

in third- through eighth-grade with scores reported for the Stanford 9 Achievement Test 
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increased dramatically from 261 students during the Spring 1998 test administration to 

2179 students during the Spring 2002 test administration: a more than 700% increase in 

participation in five years (see Table 2). 

Table 2 

Numbers of 3'^'^ to 8''' Grade MIMR and SLD Students Participating in Stanford 9 Testing 

School Year 

1997-98 1998-99 1999-00 2000-01 2001-02 

Students Tested* 261 1049 2044 2191 2179 

* Numbers include students who took at least one Stanford 9 reading or math subtest. 

The most dramatic increase in the numbers of students with SLD and MIMR 

participating in the Stanford 9 occurred between the Spring 1998 and Spring 2000 

administrations. The number of these third- through eighth-grade students completing the 

total math and reading sections of the Stanford 9 actually leveled off after the Spring 

2000 administration. The smaller increase in 2001 was the result of additional students 

taking some reading or math subtests, but not completing either section of the test and 

earning overall math or reading scores on the assessment. 

Participation Rates 

Data from the 1998 and 1999 Stanford 9 test administrations could not be used to 

calculate participation rates because the district did not have a way to reliably access test 
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and enrollment data by grade level and disability for those years. Therefore, participation 

rates were calculated for the 2000-2002 administrations. In addition, these data were 

further analyzed for participation by type of test taken (GL or OOL), student grade (3-8), 

disability category (MIMR or SLD), and subject area (reading and math). 

For the 1999-2000 through 2001-2002 school years, Stanford 9 test participation 

for third- through eighth-grade MIMR and SLD students were 86%, 84%, and 87%, 

chronologically. These rates reflect all of the specified students with any recorded 

reading or math subtest scores, indicating at least some level of participation in the 

Stanford 9 achievement testing during that school year. Rates of students completing all 

four reading and math subtests and earning complete reading and math Stanford 9 scores 

were much lower: 73% in 2000, 68% in 2001, and 70% in 2002. Nonparticipation rates 

were 14%, 16%, and 13%, chronologically. 

Although Special Education student participation in standardized testing has 

obviously greatly increased since the pre-IDEA 1997 policy era, even the most generous 

interpretation of participation in this assessment (i.e., 87%) for third- through eighth-

grade students with SLD and MIMR is well short of the 95% rate specified by current 

NCLB guidelines (Sec. 1111 b 2 1). Although the NCLB policies arc targeted toward 

state standards-based tests such as AIMS, participation rates are similar for both tests, 

because I BP teams specify testing provisions for both types of assessment, and Special 

Education teachers are typically responsible for the administration of both types of tests. 

In fact, according to the Arizona Department of Education, "The nonparticipation rate for 
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students wth disabilities was 16%" for 2001 statewide AIMS testing (2002, Section 1, 

Table 1). This is identical to the 2001 Stanford 9 nonparticipation rate calculated for 

third- through eighth-grade students with SLD and MIMR in this study. However, it is 

important to keep in mind that, in this study, the 84% participation rate includes all 

students who took at least one Stanford 9 reading or math subtest. The participation rate 

for students completing all four reading and math subtests in that year was only 70%. 

Question lb: Methods of Test Participation 

Although Stanford 9 participation rates for Special Education students leveled off 

during the 1999-2000 through 2001-2002 school years, the percentage of students 

participating in testing through the use of OOL tests continued to rise during this period. 

Of those third- through eighth-grade students with MIMR and SLD who posted Stanford 

9 scores, 55% took some or all of their subtests using OOL tests during the Spring 2000 

administration. At the Spring 2001 administration, 71% took some or all subtests out of 

level; and, in 2002, 76% took some or all subtests out of level. Conversely, in 2000, only 

39% of these test takers took both reading and math subtests at grade level. In 2001, this 

dropped to 24%; and, in 2002, only 20% of these test participants took all math and 

reading subtests at grade level. During this period, an additional 3 to 6% took only the 

math or reading portion of the Stanford 9 each year and used GL tests to participate in 

those assessments (e.g., see Figure 1). 
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Both Reading & Math OOL 

Combination of GL & OOL 

Reading or Math Only, OOL 

Both Reading & Math at GL 

Reading or Math Only, at GL 

Notes: Percentages are based on only those students who participated in testing; 
76% took some OOL tests. 

Figure 1. Methods of testing (2002) used by 3'^'' through 8"' grade students with SLD and 

MIMR when participating in Stanford 9 assessment. 

Question Ic: Trends in Participation 

Based on a review of the Spring 2000-2002 Stanford 9 test data for third- through 

eighth-grade students with MIMR and SLD; grade level, disability category, and subject 

area trends in participation were evident across that three-year period. 

Participation Trends by Student Grade 

With regard to student grade level, Stanford 9 overall participation rates for 

students with SLD and MIMR increased from third grade through fifth grade, then 

dropped slightly and leveled off in the middle school grades (i.e., sixth through eighth). 

2 
16% 
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For example, during the 2002 administration of the Stanford 9, 50% of third graders 

completed all reading and math portions of the test. Sixty-six percent of fourth graders 

completed all math and reading subtests, and 78% of fifth graders completed all four 

subtests. Sixth- through eighth-grade participation rates were fairly even (71% for sixth 

grade, 72% for seventh grade, and 73% for eighth grade), during the 2002 Spring test 

administration. The increase in participation rates in the elementary grades may be due to 

the unavailability of OOL tests that are at a low enough skill level for some MIMR and 

SLD students in the early grades (i.e., third and fourth). Apparently, as students" skill 

levels improve over the years, more students are able to participate in testing using 

appropriate OOL tests. 

That hypothesis was supported by another grade-level participation trend 

identified in the test data. This trend involved an interaction between method of 

participation and student grade among those who took Stanford 9 tests. The trend 

indicated that the percentage of students with MIMR and SLD participating in the 

Stanford 9 assessment through OOL tests increased with student grade (see Table 3). For 

example, of the third- through eighth-grade students with MIMR and SLD who earned 

scores on the 2002 Stanford 9 test, 63% of third graders took some or all of their tests out 

of level; and, by the eighth grade, 80% of MIMR and SLD students took OOL tests. This 

may be due to the lack of low skill level tests for early-grade students, as discussed 

earlier. An additional factor may be an increasing gap, over time, between the skill levels 

of students with mild cognitive disabilities (i.e., MIMR and SLD) and their non-disabled 

peers, necessitating increased OOL testing in the upper grades. 
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Table 3 

Rates of OOL Testing (2002) for i"' to 8'^ Grade Students with SLD and MIMR 

Student Grade Level 

3 4 5 6 7 8 

Percent Testing OOL* 63% 75% 76% 78% 77% 80% 

*Percentages are based on test participants only and include all students who took some 

portion of the Stanford 9 OOL. 

Taken together, participation trends by student grade indicated that, over the 

years. Special Education students tend to fall further and further behind their peers 

academically, especially in reading skills. Therefore, when tested at their skill levels, 

more and more Special Education students used OOL tests to participate in large-scale 

achievement testing programs as they progressed through the elementary and middle 

school grades. 

Participation Trends by Subject Area 

Examination of subject area trends in overall Stanford 9 test participation 

involved review of data from the 1999-2000 through the 2001-2002 school years. Across 

that time period, there were not major differences in overall reading versus overall math 

testing in any given year, although participation in math testing was slightly higher in 

each year reported. Participation rates were as follows: 2000—77% for reading, 78% for 

math; 2001-74% for reading. 75% for math; 2002-75% for reading, 78% for math. 



However, a subject area by test method interaction was noted, with many more 

students taking OOL reading tests than OOL math tests. In addition, the gap in OOL 

testing between subject areas increased over time. For example, on the Spring 2000 

administration of the Stanford 9 test, 54% of the third- through eighth-grade MIMR and 

SLD students who took the test participated using OOL reading tests, while 44% of math 

test participants used OOL math tests. By the 2002 administration of the Stanford 9, 75% 

of third- through eighth-grade MIMR and SLD test takers used OOL reading tests and 

59% used OOL math tests; reflecting both an overall increase in OOL testing and an 

increasing gap between OOL reading and OOL math testing rates (see Table 4). 

Table 4 

OOL Testing Rates* for 3^^ to S"^ Grade (2000-2002) MIMR and SLD Students—by 

Subject 

Year 

Subject 2000 2001 2002 

Reading 54% 70% 75% 

Math 44% 56% 59% 

* Percentages are based on students who completed the math or reading subtests of the 

Stanford 9. 

In addition to differences in test participation by subject, a grade-level by subject 

interaction was noted with regard to participation. Specifically, students in the early 
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grades (i.e., third & fourth) who only took one portion of the test (reading or math) 

usually took the math test and did not participate in the reading test. This difference 

disappeared at the upper grade levels (i.e., seventh & eighth). For example, during the 

2002 Spring administration, 2% of third graders took only the reading portion of the 

Stanford 9, while 11% took only the math portion. In the fourth grade, 4% took the 

reading test only, and 12% took the math section only. By eighth grade, there was no 

difference in the reading only versus math only testing, with 7% taking each portion as 

their only Stanford 9 testing. This may reflect the lack of availability of appropriate level 

reading test materials for early grade students with MIMR and SLD who have delayed 

reading skills. 

Participation Trends by Disability 

Finally, in investigating Stanford 9 participation for third- through eighth-grade 

students with MIMR and SLD, trends by disability category were evident. Examination 

of participation by disability revealed large differences in overall Stanford 9 participation 

across disability categories. On the 2000, 2001. and 2002 administrations of the Stanford 

9. only 21-26% of enrolled students with MIMR participated in both the reading and 

math portions of the assessment. During that same three-year period, 32 to 35% of 

students with MIMR participated in at least either the math or reading portion of the test. 

On the other hand, 72 to 77% of students with SLD participated in both math and reading 

tests of the Stanford 9 during those years, and 85 to 88% of students with SLD 

participated in at least the math or reading portion of the test during that time period. 
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The very low rate of Stanford 9 participation by MIMR students may be due to 

these students participating in what is identified as an alternate assessment. Alternate 

assessment information was not included in the data set examined in this study. In 

Arizona, alternate assessment is teacher checklist evaluation of students' skills. It allows 

all students to be included in large-scale accountability systems, even those with severe 

disabilities (Haigh, 1999). Alternate assessment is supposed to be reserved for students 

who are functioning at pre-academic skill levels and have been identified by their lEP 

teams as unable to participate in traditional standardized testing due to the severity of 

their disabilities. Only approximately 1-2% of the student population is expected to 

participate in assessment in this way (Haigh, 1999; National Research Council, 1997). 

Students taking alternate assessments can be counted as having participated in assessment 

for State and Federal reporting purposes. However, how results of those assessments are 

counted in terms of aggregate district and state level performance and progress criteria is 

currently unclear and undergoing revision. 

In this study, even if all of the students with MIMR who did not complete the 

Stanford 9 test in 2002 were included in assessment through evaluation on the district's 

alternate test (which is unlikely), the participation rates calculated for this study would 

still fall short of NCLB guidelines. Since students with MIMR comprise less than 9% of 

the Spccial Education student sample in this study, including these students in the full test 

completion category would result in a change from a 70% to a 75% total participation 

rate in the 2002 assessment, for the combined SLD and MIMR Special Education 

population included in this study. However, adding alternate assessment participants 



when calculating participation rates for the students with MIME, only might lead to 

significantly different participation rates for that group. Further study of the participation 

of students with MIMR in large-scale achievement testing programs must consider 

alternate assessment data, in addition to GL and OOL testing methods. 

Another test participation trend based on disability identified in this study is a 

difference in testing methods across disability categories (see Table 5). 

Table 5 

Testing Rates* for 3'''^ to 8"' Grade (2002) MIMR andSLD Students—by Disability 

Participation Method 

Disabilitv Category 

MIMR SLD 

GL Tests Only <1% 21% 

OOL Tests Only 33% 51% 

Mixed GL and OOL Tests ~ 15% 

No Stanford 9 Tests 66% 12% 

*Participation rates are based on total students enrolled in each category at the time of 

testing. 

Examination of participation methods based only on those students who 

participated in Stanford 9 testing during the Spring 2002 administration revealed even 

greater discrepancies in testing methods across groups. In 2002, 99% (73 of 74) of the 

students with MIMR who took the Stanford 9 participated by using OOL tests. During 



the same test administration, 75% (1514 of 2012) of students with SLD took an OOL test 

for some portion of the Stanford 9. It appears that the skill levels of students with MIMR 

are such that lEP teams almost exclusively consider OOL testing to be the only 

appropriate method of Stanford 9 participation for those students (e.g.. less than 1% of 

students with MIMR took GL tests in 2002). As stated previously, most students with 

MIMR did not participate in Stanford 9 testing at all, and may have such low skill levels 

that alternate assessment was chosen as their method of test participation. 

On the other hand, 42% of students with SLD who earned reading or math scores 

on the 2002 Stanford 9 were able to take at least part of the assessment using GL tests, an 

indication of nearly grade level skill expectations for those students, in at least some 

academic area. However, it is interesting to note that of students identified as having 

SLD, who earned scores during 2002 Stanford 9 testing, only 17% participated in testing 

using a combination of GL and OOL testing (i.e., 2% of students with SLD took GL 

reading tests and OOL math tests, while 15% of students with SLD took GL math tests 

and OOL reading tests). This finding is somewhat counterintuitive since students with 

SLD might be expected to have a mixture of grade level and delayed skills (i.e.. Specific 

Learning Disability as delays in specific academic areas rather than overall delays as in 

the case of MIMR). However, most students with SLD who participated in Stanford 9 

testing did so using either only GL tests or only OOL tests. This may be due to the lack of 

clarity in the definition of SLD and the lack of clear distinction in achievement profiles 

between some students identified as having SLD and others identified as having MIMR, 

with many SLD students demonstrating low skills across acadcmic areas (Ysseldyke, 
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2002). It is also possible, however, that this all-or-nothing pattern in GL versus OOL 

testing for students with SLD is not related to their learning profiles but rather to the 

complexity of test administration when students require GL tests for some subject areas 

and OOL tests for other subject areas. Test administrators may be choosing to use either 

GL or OOL tests for students due simply to increased ease of test administration, in at 

least some cases. 

Overall, results of participation analysis based on disability category revealed that 

lEP teams believe many students with MIMR are unable to participate in Stanford 9 

assessments and that those who can participate must do so using OOL tests almost 

exclusively. Students with SLD appear to be a more academically capable and diverse 

group. These students were generally able to participate in Stanford 9 testing, although 

75% used OOL tests on at least some portion of these math and reading assessments. 

Question Set 2 

Using the second set of questions in this study, the reliability of Stanford 9 

Achievement Test scores earned on OOL tests was examined and compared to reliability 

for GL tests. The reliability of the Stanford 9 has been established for GL administration 

and the national population (Harcourt Brace Educational Measurement, 1997). However, 

the norming sample for the Stanford 9 included only .1% students with MIMR and 2.3% 

students with SLD (Harcourt Brace Educational Measurement, 1997, p. 28), which are 

much smaller percentages than would be expected in a typical school population 

(American Psychiatric Association, pp. 44-47). In addition, the test company does not 

recommend testing more than one level below a student's actual grade placement, since 
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reliability and validity have not been established for this practice (Bieiinski, Scott, 

Minnema, & Thiirlow, 2000). Students in the OOL group examined in this study took 

tests from one to six levels below their actual grade placements. 

This investigation looked at differences in the reliability of Stanford 9 scores 

earned by Special Education students taking OOL tests compared to the reliability of test 

scores for general education students taking GL tests, at the local level. Two types of 

reliability were addressed. First, the percentage of students scoring within the reliable 

range of the test was calculated for each group (i.e., GL and OOL tests). For the purpose 

of this investigation, the reliable range has been defined as scores from stanine 3 to 

stanine 7. Results based on scores within that range are expected to be more reliable than 

those based on scores at the extremes of a test score distribution due to test development 

procedures. Second, internal consistency was examined through calculation of Kuder-

Richardson (KR-20) coefficients for both GL and OOL test groups. 

Question 2a. Reliable Range 

With regard to students earning scores within the reliable range of a test, results 

for GL test takers were compared to results for OOL test takers, based on the Spring 2002 

administration of the Stanford 9. By definition, a normal distribution of scores should 

result in 78% of test scores falling from stanine 3 to stanine 7. As expected. 78% of local 

general education GL test scores fell within that range. For Special Education students 

with MIMR and SLD taking OOL tests, 75% of scores fell with that range. This is 

slightly below, but not greatly different from, expected levels. Finally. 74% of test scores 

for Special Education students taking GL tests fell from stanine 3 to stanine 7. The 
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percentage of scores within the reliable range for each of these three groups is similar and 

close to expected levels. Looking at the percentage of scores within the reliable range for 

each of these groups, it appears that OOL tests are functioning with reliability 

comparable to GL tests. However, since OOL tests are supposed to be matched to 

students' skill levels, the expectation would be that nearly all OOL test scores fall with 

the reliable range for the test. Data indicate that OOL test practice, in this case, fell far 

short of those expectations. 

Although the percentage of scores within the reliable range was the focus of this 

question, the scores that fell outside of that range were of interest and concern as well. 

One criticism of OOL testing has been that Special Education students that take OOL 

tests are being denied the opportunity to take GL tests (Thurlow, Elliott, & Ysseldyke. 

1999). The concern is that OOL test selection may be due to an underestimate of 

students' skills and may prevent them from displaying their skills on more difficult GL 

tests (see Bielinski, Thurlow. Minnema. & Scott, 2002). Specifically, some believe that 

lEP teams may be selecting tests that are too easy for students in an effort to help 

students avoid frustration during testing; and, therefore, they are not selecting tests that 

are appropriately challenging for Special Education students (Bielinski & Ysseldyke, 

2000). These data negate that argument. 

Although the percentage of OOL test scores that fell within the reliable range for 

the Stanford 9 test was similar to the percentage of GL test scores that fell within that 

range, there were significant differences in the percentage of scores above and below that 

range (see Table 6). 
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Table 6 

The Percentage* of 3'''^ to S''' Grade Students Scoring at Different Stanine Levels on the 

Stanford 9 in 2002—by Group 

Stanine Levels 

Group 1 & 2 3 through 7 8 & 9 

Regular Education GL** 12 78 11 

Special Education OOL 23 75 2 

Spccial Education GL 25 74 1 

*Percentages are based on students who completed Stanford 9 tests. 
**Percentages do not equal 100% due to rounding. 

On OOL tests, very few scores were above the reliable range (i.e., at stanines 8 or 

9), as would be expected if students had been assigned to tests that were too easy for 

them. In fact, the opposite was true in this data set. Specifically, during the 2002 

administration of the Stanford 9 only 2% of 001, test scores fell at stanines 8 or 9. In a 

normal distribution, 11% of scores would be expected to fall at that level; and, in this 

district. 11 % of scores for general education GL tests fell at that level. In contrast, 23% of 

Special Education OOL test scores, were at stanines 1 or 2, compared to expected levels 

of 11% of scores within that range. It appears that lEP teams were challenging students 

with tests of more than adequate difficulty, and errors in test-level selection were in the 

opposite direction predicted by OOL testing opponents. 
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For Special Education students taking OOL tests based on their lEPs, more test 

scores than expected were at the stanine 1 to stanine 2 level, indicating that too many 

Special Education students (i.e., nearly 1 in 4) were taking tests that were too difficult to 

yield adequately reliable individual test scores. This finding was also noted for Special 

Education students who took Stanford 9 tests at grade level, based on their lEPs. Stanford 

9 scores for Special Education students who took GL tests formed a similarly skewed 

distribution compared to those that took OOL tests. For Special Education students who 

took GL tests, 25% of scores fell at stanines 1 or 2, compared to 23% of OOL test scores, 

only 12% of general education GL test scores, and the expected 11 % of test scores in a 

normal distribution. Increasing the grade level of tests taken by Special Education 

students, or insisting that all Special Education students take GL tests, is clearly not 

necessary in order to adequately challenge these students and would only serve to 

increase the percentage of scores that fall outside of the range for reliable measurement of 

individual students" skills. 

Question 2b. Trends in Reliability 

Further examination of Stanford 9 scores for OOL tests with regard to reliability 

range revealed trends with regard to the reliability of scores by student grade, disability 

category, subject area, and distance out of level (i.e., the distance between a student's 

grade placement and the grade level of the OOL test administered). 
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Reliability Trends by Student Grade 

With regard to student grade, the percentage of scores that fell within the reliable 

range varied from 79% for third graders to 70% for sixth graders on the 2002 

administration of the Stanford 9. The percentage of test scores that fell within the reliable 

range for each grade was as follows: third grade—79%, fourth grade—79%, fifth grade-

75%, sixth grade—70%, seventh grade—72%, and eighth grade—76%. The largest single 

drop from one grade to the next (5%) occurred between fifth and sixth grade, when 

students moved from elementary to middle school. It is unclear why this occurred. It 

could be that students' new middle school lEP teams were not as familiar with these 

sixth-grade students as were fifth-grade team members who likely had worked with them 

for many years. As a result, their selections of less appropriate test levels could have led 

to the greater percentage of students earning scores outside the reliable range in sixth 

grade. However, this reasoning is contrary to the identified drop in reUability from fourth 

to fifth grade, where teachers should have been more familiar with students' skill levels 

by fifth grade. Overall, the small fluctuations in reliability range percentages across grade 

levels do not appear to be greatly meaningful. 

Reliability Trends by Disability 

With regard to disability category, there were significantly more students with 

SLD earning Stanford 9 reading and math scores within the test's reliable range than 

there were students with MIMR scoring within the reliable range on their Stanford 9 

tests. Seventy-five percent of the test scores earned by students with SLD fell at the 

stanine 3 to stanine 7 level, during the 2002 administration of the Stanford 9; while only 
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60% of scores earned by students with MIMR fell within the reliable range. There were 

also significantly more MIMR than SLD who earned scores below the reliable range (see 

Table 7). 

Table 7 

The Percentage * of 3^^ to 8'^ Grade Students Scoring at Different Stanine Levels on the 

Stanford 9 in 2002—by Disability 

Stanine Levels 

Disability 1 & 2 3 through 7 8 & 9 

SLD 23 75 2 

MIMR 40 60 

* Percentages are based on students who completed Stanford 9 tests. 

For students with MIMR, 40% of their test scores fell at the stanine 1 and stanine 

2 level; while 23% of scores for students with SLD fell at that level. No students with 

MIMR earned test scores at stanines 8 or 9 on their assigned tests; despite the fact that, as 

stated earlier, 99% of these tests were taken out of level. Possible reasons for this may be 

that students with MIMR were already testing at the lowest level of the Stanford 9 used 

by the district or that lEP teams were not comfortable selecting tests even further below 

these students' current grade levels. Data indicated, for example, that on the reading 

portion of the Stanford 9 test administered in the Spring of 2002, only 19%i of tests taken 

by students with SLD were administered four to six levels below their actual grade 
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placement, while 45% of the reading tests taken by students with MIMR at that time were 

administered four to six levels below their actual grade placements. 

Reliability Trends by Subject Area 

When examined by subject area, no large differences in the percentages of scores 

within the reliable range were noted. Seventy-six percent of OOL reading test scores 

were within the reliable range and 73% of OOL math test scores fell within the reliable 

range. Tests in both subject areas resulted in a greater than expected percentage of very 

low scores (i.e., stanines 1 or 2) and fewer than expected very high scores (i.e.. stanines 8 

or 9). Twenty-three percent of OOL reading scores fell at stanines 1 or 2, while 24% of 

the OOL math scores fell at that level. On the opposite end, only 1% of OOL reading 

scores fell at stanines 8 or 9, and only 3% of OOL math scores fell at that level. The 

overall trend of selecting tests that were too difficult to earn reliable scores was reflected 

in both the reading and math test data. As with the total Special Education OOL test 

results, both reading and math stanine scores indicated that approximately one in four 

students took tests at a level that caused them to earn scores below the reliable range for 

that test. 

Reliability Trends by Distance Out of Level 

Tests in this investigation ranged from one grade below a student's actual grade 

placement to six levels below grade placement. Examination of data revealed no 

consistent reliability trend based on distance out of level. The percentages of test scores 

that fell within the reliable range varied from 70% for tests taken three levels below grade 

level to 84% for tests taken five levels below grade level. Overall, differences by distance 
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out of level were largely attributable to differences in the percentage of scores that fell at 

stanines 1 and 2. For example, on tests taken three grade levels below actual grade 

placement, 28% of scores fell below stanine 3; and for tests taken five grade levels below 

actual grade, only 13% of scores fell below stanine 3. For each distance out of level (i.e., 

one level below grade to six levels below grade), only one to six percent of scores fell 

above the reliable range. 

Overall, with regard to reliable range, comparable percentages of OOL and GL 

test takers earned scores within the reliable range of the test (i.e.. 75% for Special 

Education OOL test takers and 78% for regular education GL test takers). In addition, 

those percentages are near expected levels (78% based on a normal distribution of 

scores). On this basis, OOL tests meet the "fair and equitable criteria" with regard to 

reliable range when compared to GL tests in this .study. However, OOL test takers had 

many more scores falling below the reliable range than did GL test takers (i.e., 23% of 

OOL test scores and 12% of general education GL test scores fell below the reliable 

range). Eleven percent of test scores in a normal distribution are expected to be at that 

level. These data indicated that many Special Education students (nearly one in four) are 

taking tests that are too difficult to yield adequately reliable individual test scores. 

Improved test-level selection (i.e., better match between test level and student skill level) 

could lead to a much greater percentage of OOL test takers earning scores with the test's 

reliable range. 
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Question 2c: Internal Consistency 

With regard to internal consistency, most (17 of 24) matched groups (i.e., regular 

education GL test takers and Special Education OOL test takers matched by subtest, total 

subtest score, and gender) earned equal reliability coefficients when measured to two 

decimal places (see Table 8). Pairs that showed differences in reliability coefficients 

(KJl-20) were only .01 apart. 

Table 8 

KR-20 Coefficients for Matched GL and OOL Groups, by Test Level and Subtest 

Test Level 

Subtest 2 3 4 5 6 7 

Reading Vocabulary 

GL .88 .82 .83 .81 .70 .85 

OOL .88 .82 .82 .81 .70 .85 

Reading Comprehension 

GL .83 .88 .85 .86 .87 .90 

OOL .83 .88 .85 .86 .87 .90 

Math Procedures 

GL .90 .88 .86 .81 .83 .80 

OOL .89 .87 .86 .81 .84 .79 

Math problem Solving 

GL .88 .84 .86 .85 .81 .74 

OOL .88 .84 .86 .86 .81 .75 
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When examined across subtest areas and test levels, differences in reliability were 

noted. However, KR-20 reliability was generally high and never fell below .70 for any 

subtest. In addition, for 21 out of 24 matched pairs, reliability was greater than .80. In any 

case, the specific KR-20 reliability of each subtest was not the focus of this study. 

Instead, whether reliability was similar for OOL and GL test was of interest. 

On reading vocabulary subtests, KR-20s were identical for matched groups (OOL 

and GL) to two decimal places at five out of six test levels. For subtests taken at the 

second-, third-, fifth-, sixth-, and seventh-grade levels; matched groups earned equal 

reliability coefficients. KR-20 reliability for fourth-grade subtests was .83 for the regular 

education GL subtest and .82 for the Special Education OOL subtest, a difference of only 

.01. 

On the reading comprehension subtest, KR-20s were identical for matched groups 

at all test levels (two through seven). KR-20s for these reading comprehension subtests 

ranged from .90 for the seventh-grade-level subtest to .83 for the second-grade-level 

subtest. 

On the math procedures subtest, KR-20s ranged from .79 to .90. Reliability for 

GL versus 001. subtest groups was slightly more varied on this subtest than on the 

reading subtests. However, reliabilities were very similar across groups within a 

particular subtest level, and there was not a pattern indicating greater reliability for one 

group versus the other. No pair had more than a .01 difference in reliability coefficients. 

Paired groups tested at the fourth- and fifth-grade levels had identical KR-20 coefficients 

(e.g., .86 at fourth grade and .81 at fifth grade). Reliability for groups tested at grades 
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two, three, and seven slightly favored GL subtests (i.e., .90 for second-grade GL subtests 

and .89 for second-grade OOL subtests), and reliability for groups tested at the sixth-

grade level slightly favored OOL subtests (i.e., .83 for GL and .84 for OOL subtests). 

On the math problem solving subtests, KR-20 reliabilities ranged from .74 to .88. 

Again, reliability coefficients were very consistent across groups (GL versus OOL) who 

took the same subtest. Identical KR-20s were found for matched groups taking the 

second-, third-, fourth-, and sixth-grade subtests (.88, .84, .86, .81, respectively). At the 

fifth- and seventh-grade levels, KR-20s slightly favored OOL test groups, with 

coefficients being .01 higher in each case. 

Overall, based on KR-20 reliability across test taking groups (GL versus OOL), it 

is clear that Stanford 9 OOL tests demonstrate reliability comparable to that of GL tests 

for the studied reading and math subtests. No matched GL and OOL subtests had KR-20 

reliability coefficients that differed by more than .01. In addition, where there were 

differences, reliability coefficients did not consistently favor either group. Results of this 

investigation indicated that OOL subtests meet the "fair and equitable" criteria with 

regard to internal consistency as a measure of test reliability: OOL tests taken by Special 

Education students with SLD and MIMR participating in large-scale achievement testing 

demonstrated reliability comparable to that identified on GL tests taken by regular 

education students. These data are evidence that Stanford 9 tests function consistently 

across GL and OOL groups with regard to the homogeneity of the test, an indication of 

construct validity as well as reliability. 
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Question Set 3 

The third set of questions in this investigation was used to examine the validity of 

test scores earned through OOL testing on the Stanford 9 Achievement Test. Test 

characteristics for groups matched by subtest taken, gender, and total subtest score were 

compared. For example, a sample of regular education students taking the second-grade 

reading vocabulary subtest of the Stanford 9 was selected by matching gender and total 

test score to the population of all Special Education students in grades three through eight 

who took the second-grade reading vocabulary subtest as an OOL assessment. In that 

specific case, each group of matched pairs included a total of 380 students (117 female, 

263 male) with raw scores ranging from 2 to 29 on the second-grade reading vocabulary 

subtest, which is comprised of 30 items. (Details of matched group composition for each 

subtest are found in Table 1 in Chapter 3 of this dissertation.) Matched groups were 

compared using MCI, point biserial correlation, and DIP analysis. 

Question 3a: Modified Caution Index 

MCIs were calculated in order to identify significant differences in aberrant 

responding across groups. The MCI in this investigation was used as a measure of 

random responding, or guessing. MCIs greater than .30 are considered indicative of 

unusually high levels of aberrant responding when examining individual student response 

patterns (Hamisch & Linn, 1981). The .30 guideline is used here for the examination of 

group MCI means, because (in this case) a group MCI mean greater than .30 indicates 

that many individuals within the group are demonstrating aberrant responding and 

earning individual MCI scores greater than .30. 
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In this study, mean MCIs ranged from .22 for the GL test group taking the 

second-grade math problem-solving subtest to .34 for three different subtest groups (i.e., 

GL fifth-grade math procedures, OOL second-grade reading comprehension, and OOL 

fifth-grade reading comprehension). Although these mean MCIs seem somewhat high, 

guessing is expected on this assessment. In this district, students are instructed by test 

administrators to answer all questions. Since there is no penalty for guessing built into the 

Stanford 9 test, responding to all items is seen as a simple way to maximize test scores. 

For example, if a student guesses randomly, he or she has a 25% chance of getting an 

item correct when there are four response choices. This is certainly better than the 0% 

chance option when no answer is marked. Although this practice may raise scores 

somewhat, it also increases the error component of those scores. 

In this investigation, the overall level of aberrant responding (as measured by the 

MCI) is not the major concern. The primary interest in MCI is in possible differences 

across groups, which could signal that scores for one group contain more error than the 

other group and would yield less valid interpretations of students' test scores for that 

group. If the error component were systematically higher in one group than in the other, 

this would signal that the test was a less valid measure of achievement for that group. To 

examine group differences in mean MCI, MCIs were calculated for each group (see Table 

9). 

Next, independent sample t tests were performed to check for significant 

differences in mean MCIs across groups (i.e., regular education GL versus Special 

Education OOL) and Levene's test for Equality of Variance was performed to identify 
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significant differences in the variability of MCIs across groups. In the 20 mean MCI 

comparisons, 4 mean MCIs were higher for the GL group, 12 were higher for the OOL 

group, and 4 were the same across groups. Of those that differed, differences were 

generally small (i.e., .01 to .02). Of the 20 independent samples t tests run (four subtests 

at each of five levels), only one difference in mean MCIs across groups was significant at 

the .05 level. This difference was identified on the second-grade math procedures subtest. 

Table 9 

Mean MCIs for Matched GL and OOL Groups, by Test Level and Subtest 

Test Level 

Subtest 2 3 4 5 6 

Reading Vocabulary 

GL .31 .26 .26 .26 .27 

OOL .32 .27 .27 .27 .25 

Reading Comprehension 

GL .33 .29 .31 .33 .29 

OOL .34 .30 .31 .34 .29 

Math Procedures 

GL .26 .27 .30 .34 .31 

OOL .24 .28 .30 .33 .30 

Math problem Solving 

GL .22 .26 .29 .31. 29 

OOL .23 .27 .30 .31 .30 
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with the MCI being significantly higher for the GL test group than for the OOL test 

group. In this comparison, the MCI mean for the GL test group was .26 and the MCI 

mean for the OOL test group was .24. It should be noted that when running 201 tests, one 

statistically significant result (at the .05 level) is expected by chance. Therefore, this 

finding may be a false positive. In this comparison, both mean MCIs were below the 

generally accepted cut-off (.30) for unusually high levels of aberrant responding 

(Harnisch & Linn, 1981). In addition, there was no pattern that would explain this result, 

as no other second-grade subtests or math procedures subtests yielded similar results. The 

stronger finding was that in 19 of 20 independent sample t test comparisons, no 

significant difference in mean MCIs was found across GL and OOL test groups. 

Apparently, aberrant responding, or guessing, did not function as a more systematic 

source of error in test scores for either group studied. 

In addition, of the 20 tests for equality of MCI variance, only two comparisons 

yielded statistically significant results. Significant differences in MCI variability across 

groups were found for the fifth-grade reading vocabulary subtest and the third-grade math 

problem-solving subtest. On the reading vocabulary subtest, there was greater variability 

in the MCIs for the GL test group. On the math problem-solving subtest, the opposite was 

true, with greater variability identified in the OOL test MCIs. As with the t tests, when 20 

tests of this type are run, one significant result is expected by chance. Since no clear 

pattern was demonstrated in the two significant results regarding MCI variability (i.e., 

each finding favors one group and there is no consistency by subtest level or subtest 

category), it may be that these two statistically significant findings are not practically 
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meaningful. Overall, based on 18 of 20 tests for equality of variance, there was not a 

significant difference in MCI variability across groups. These findings also support the 

conclusion that aberrant responding (i.e., guessing) did not differentially affect test scores 

earned through GL versus OOL test administration. Therefore, no test bias was noted; 

and, based on this measure (MCI) the Stanford 9 test functioned with comparable validity 

across GL and OOL test groups. 

Question 3b: Point Biserial Correlation 

Item-total point biserial correlations were used, in this study, to examine possible 

differences in how items functioned in predicting total score across groups. Point 

biserials were calculated for each test item separately for each group. Sets of point 

biserial correlations were then paired, by item, across groups taking the same subtests. 

Inter-group correlations and paired sample t tests were run to compare these paired point 

biserials. Finally, scatterplots of inter-group correlations were examined. 

Correlations of point biserials from the two groups (i.e., GL and OOL) were 

positive and significant in 19 of 20 cases (four subtests by five levels), indicating that 

point biserials showed consistency across groups. Correlations of point biserials across 

the two groups ranged from .31 for the sixth-grade math procedures subtest to .87 for the 

third-grade reading comprehension subtest. On tests given at the second- to fifth-grade 

levels, 13 of 16 inter-group correlations of point biserials were .60 or greater. 

Correlations for the sixth-grade-level test were low across subtests (.31 to .50), most 

likely due to smaller sample sizes at that level (i.e., n-64 to n=71 on sixth-grade subtests) 

compared to second through fifth-grade-level groups (e.g., n=410 to n=496 on third-
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grade subtests). Overall, the strength of correlations was closely tied to sample size, with 

correlations highest for the largest group (i.e., .87 for the third-grade vocabulary subtest, 

n=505) and lowest for the smallest group (i.e., .31 for the sixth-grade math procedures 

subtest, n=64). Differences in sample size across test levels were the result of students at 

several different actual grade levels taking the lower test levels when testing out of level 

(e.g., third- through eighth-grade students took second-grade-level subtests out of level), 

while only a narrow range of students took the higher levels of OOL subtests (e.g., only 

eighth grade students took seventh-grade-level subtests when testing out of level). 

Therefore, group size, as well as the amount of diversity in the ages of students within 

each group, likely influenced the identified differences in point biserial correlations 

across test levels. 

As in the MCI analysis, the primary interest in point biserial analysis was in 

possible differences across matched groups, which could signal test bias. Paired sample t 

tests identified no significant differences in point biserials between GL and OOL test 

groups. All 20 paired sample t tests yielded non-significant results. However, despite 

findings that there were no significant differences in point biserial across groups, and 

correlations of point biserial across groups that were generally moderate to high and 

positive, scatterplots showed considerable scatter for subtests with correlations below .60. 

In addition, these scatterplots displayed individual items that functioned differently 

across groups, even for subtests with high overall correlations between point biserials for 

GL and OOL test groups. However, upon examination, no pattern of bias was seen in 

these individual items identified on scatterplots, with some items favoring each group. 
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For example, on the fourth-grade reading vocabulary subtest, two items were identified as 

outliers on the scatterplot, although the correlation between point biserials pairs for the 

two groups was .76 on this subtest. Of the two outliers, one item was a better predictor of 

total score for OOL tests and one was a better predictor for GL tests (see Figure 2). 

Similar results were found across subject areas and grade levels (except for sixth-grade 

subtests, as discussed previously). For example, on the second-grade level math 

procedures subtest (r = .68), two items were seen as outliers on the scatterplot. Item point 

biserials indicated that of these items, one was a better predictor on the OOL test, and one 

was a better predictor on the GL test. 

? 0.4 

0.1 0.2 0.3 0.4 

Grade Level 

0.5 0.6 0.7 

Figure 2. Scatterplot of point biserials for the 4^ grade reading vocabulary subtest 
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Overall, examination of point biserial correlations for both GL and OOL tests 

revealed no consistent bias toward either group. These data provided no evidence that the 

scores obtained through OOL testing on the Stanford 9 reading and math subtests were 

less valid overall than scores earned through standard GL test administration. DitTerences 

in individual item functioning were more closely examined through DIF analysis. 

Question 3c: Differential Item Functioning 

The DIF analysis in this investigation was calculated using the Test Analysis 

Package (TAP) program (Midyett, 1999). The computer program uses a single parameter 

Rasch model (specifically. Lord's D statistic) to calculate DIF indices. The computer 

program also reports significance levels. This method of identifying DIF was deemed 

appropriate because the guessing parameter was previously addressed through MCI 

analysis, with no overall differences in guessing identified across groups. In addition, 

point biserial analyses addressed the discrimination parameter: again, with no significant 

difference in item-total prediction identified across groups. Therefore, the TAP program 

was used in this investigation to identify significant differences in item functioning across 

groups. 

In each of the 20 DIF analyses performed as part of this study (four subtests at 

each of five levels), many more items were identified as functioning differently (at the 

.05 level) across groups (GL vs. OOL) than would be expected by chance. In fact, over 

five times as many items were identified by DIF analyses than would be expected at the 

chance level (i.e., 198 out of 754 items displayed DIF across groups). DIF findings varied 
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somewhat by subtest type and test level, with the largest amount of DIF (i.e., the greatest 

percentage of items demonstrating DIF) noted on the second and third-grade-level tests 

and on the math procedures subtests (see Table 10). 

Table 10 

The Percentage of DIF Items Identified on Each Subtest, Based on Comparisons of 
Matched GL & OOL Groups 

Subtest Type 2 3 

Test Level 

4 5 6 

Reading Vocabulary 30 30 30 23 17 

Reading Comprehension 18 27 16* 27* 20* 

Math Procedures 39 47 40 33 17 

Math problem Solving 39 37 23 15 15 

* For these subtests, data for only 45 of 54 total subtest items were included in the data 
set provided by the district. Visual inspection of these subtests indicated that the missing 
9 items were very similar to those analyzed. 

Based on the large number of items flagged by DIF analysis, those items were 

further evaluated for possible sources of group differences. Items were examined based 

on the position of the correct response (i.e., A-E) and item position within the subtest 

(i.e., beginning, middle, end). In addition, item format and content were examined 

qualitatively for possible sources of between group differences in item functioning. Real 

dilTerences between groups based on the different ages of students within each group 

(i.e., OOL test takers are by definition older than GL test takers when groups are matched 
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on test level taken) and different cognitive characteristics of students within each group 

(i.e., those with learning disabilities and those without) were also considered. 

Position of Correct Item Response 

With regard to the position of the correct item response, no large difference was 

noted across groups on subtests with the traditional four response choices (i.e.. A, B, C, 

and D). However, on the math procedures subtest, a fifth response choice, E -- "not here", 

was also an option. On the second- through sixth-grade levels of that subtest, 6 of the 26 

items that favored the GL test group (i.e., were easier for the GL group based on DIF 

analysis) were in the E position. Only 1 of 26 items favoring the OOL test group had a 

correct answer in the E position. This seemed to indicate that OOL test takers were 

somewhat more likely than GL test takers to choose one of the answers provided in A 

through D, when E "not here" was actually the correct response. In general, GL test 

takers appeared to be more confident in the answers that they generated and were more 

willing to choose the response E "not here" if their answers were not listed in choices A 

through D. No other group differences were noted with regard to each item's correct 

response position. 

Item Position Within the Subtest 

Item position within the subtest (i.e., beginning, middle, end), did not seem to be a 

factor in overall differences in item functioning across groups. DIF items were fairly 

evenly distributed throughout subtests. For items favoring the GL test group, 30 were in 

the first third of the test, 35 were in the middle third of the test, and 33 were in the last 
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third of the test. For items favoring the OOL test group, findings were similar: 35 items 

were at the beginning, 31 were in the middle, and 34 were near the end of the test. 

When examined by subtest type, however, some patterns emerged. The reading 

subtests (i.e., reading comprehension and reading vocabulary) revealed no notable 

difference in test position for items functioning differently across groups. For example, of 

the items favoring the GL reading vocabulary test, five were in the first third of the test, 

eight were in the middle third of the test, and five were in the last third of the test. For 

reading vocabulary subtest items favoring the OOL test; eight were at the beginning, nine 

were in the middle, and four were near the end of the test. Findings for the reading 

comprehension subtest were similar. There was not a difference of more than two items 

in each of the three portions of the test (i.e., beginning, middle, end); with six to eight 

DIF items favoring each group on the first third of the test, five to seven DIF items 

favoring each group on the middle third of the test, and nine to ten DIF items favoring 

each group on the last third of the test. Overall, on the reading subtests of the Stanford 9, 

the position of items within the test did not appear to play a role in whether items favored 

the GL or OOL test group. 

Unlike the reading subtests, the math subtests did show some trends with regard 

to position within the subtest for items identified through DIF as favoring one group over 

the other. On the math procedures subtest, the number of items favoring the GL test 

increased as the test progressed. Specifically, only 5 items favoring the GL group were 

identified in the first third of the test, 9 items favored the GL group in the middle section 

of the test, and 12 items favored the GL group in the final third of the test. The trend for 
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the OOL test group was in the opposite direction. For items favoring the OOL test group: 

11 were in the first third of the test, 8 in the middle section, and 7 at the end. Differences 

in item fiinctioning on this subtest may be due to true group differences. On this test of 

math calculation skills, the OOL test group may have been more meticulous at the 

beginning and become fatigued as they struggled through the test, as indicated by the 

decline in items favoring the OOL group as the test progressed. Alternatively, differences 

in curricular exposure may be explanatory of group di tTerences in performance of math 

calculation tasks. Although the difference in trends across groups is noteworthy, these 

data do not clearly illuminate the reason for these opposing trends. 

On the math problem-solving subtest, trends based on item position with the test 

were also noted. In this case, the OOL group was more successful on items late in the 

test. Specifically. 12 items favoring the GL group were identified in the first third of the 

test, 12 items were identified in the middle section of the test, and only 6 items were 

identified in the final third of the test. For items favoring the OOL test group; 10 were in 

the first third of the test, 7 in the middle section, and 13 were in the final third of the test 

(more than double the number favoring the GL group for that final portion of the test). 

Differences in item position within the test for math subtest items identified 

through DIF as favoring one group over the other may be related to test accommodation 

and modification practices other than GL versus OOL test administration. Specifically, 

Special Education students who take OOL tests based on their lEPs are often given test 

accommodations and modifications such as extended time, calculator use, and oral 

reading of math subtests, in addition to the OOL testing modification. Extended time for 
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the OOL groups may be an important factor, as differential speededness across reference 

and focal groups can affect DIF (Lirm, 1993). Calculators would typically not be allowed 

on the math procedures subtest, as it is designed to measure calculation, and oral reading 

of items is generally not needed for items that are limited to calculation. However, 

calculators and oral reading of test items are accommodations frequently used by Special 

Education students taking the math problem-solving subtest, as items on this subtest often 

involve solving mathematical problems presented in a "word problem" format. It may be 

that the combination of calculator use, extended time, and the oral reading of subtest 

items gives OOL test takers an advantage over GL test takers on items late in the math 

problem-solving subtest test. On the other hand, extended time, without calculator use, 

and possibly without oral reading of the test, did not have the same effect on later test 

items of the OOL math procedures subtest. 

Test Item Content 

Finally, test item content was examined to identify possible reasons for the many 

differences in item functioning across groups (i.e., GL versus OOL). Examination of 

trends by subtest area was the most meaningful way to address these differences. On 

reading vocabulary subtests, there were three basic item types at all test levels studied. At 

each level, the first set of items asked examinees to identify which answer choice had the 

same meaning as the word listed (i.e., identify a synonym). In the second set of items, 

examinees had to identify "in which sentence" the key word was used "in the same way" 

as in an example. All sentences used the words correctly; however, the meaning of words 

varied depending on the sentence. In the last set of items, examinees again had to find 



109 

synonyms for key words; however, unlike the first item set, key words were given in 

sentences. Each reading vocabulary test was made up of 30 items. However, the number 

of items of each type varied according to the level (i.e., two through six) of the subtest. 

On reading vocabulary subtests, no significant differences across groups were 

noted with regard to item type. Of the items using only word matching, 11 were 

identified by DIF as favoring the GL group and 14 were identified as favoring the OOL 

group. Of the items using sentences, 7 items were identified by DIF as favoring each 

group. Further examination of individual vocabulary words revealed no particular 

patterns based on group (GL versus OOL), except on the second-grade-level subtest. On 

the second-grade subtest, three of the four words identified by DIF as favoring the GL 

test group were words that contained silent letters (e.g., listen), while none of the words 

identified as favoring the OOL group contained silent letters. It may be that, at this low 

reading skill level, difficulty with decoding words that do not have phonctic spellings 

limits performance for the OOL test group on the reading vocabulary subtest. For the 

third- through sixth-grade-level subtests, decoding was not an apparent factor influencing 

group differences in item functioning. In addition, no difference in the number of 

syllables in words or in the required decoding strategies was noted across groups. Once 

basic decoding was no longer a factor (above the second-grade level), differing exposure 

to the words used on the reading vocabulary subtest is the most likely explanation for 

differences across test groups. Possible factors in this exposure may include differences 

in age across groups, differences in vocabulary exposure in students' homes, or 

differences in curricular exposure across groups. 
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On the reading comprehension subtest, DIF analysis revealed no major 

differences based on the level of comprehension required to generate responses (e.g., 

identifying details vs. comprehending the main idea vs. making inferences or predictions) 

across groups. Items identified by DIF as favoring each group were represented across 

these levels of comprehension. However, some differences in the types of items identified 

by DIF as favoring each group point to variation in exposure to certain types of content 

across groups. For example, on the second-grade-level reading comprehension subtest, all 

items identified as favoring the OOL group were based on prompts given in the format of 

a letter, while none of the items favoring the GL group were presented in that format. It is 

likely that the older students taking OOL tests have had more exposure to the letter 

format (either in daily living or in school curriculum) than have second-grade students in 

the GL group. 

Another group of items identified as functioning differently across groups on the 

reading comprehension subtest were items based on very specific curricular content such 

as identifying the genre of a passage (e.g., poem, tall talc, true story) or knowing how to 

use reference books (e.g., atlas, dictionary, encyclopedia). Those items favored the GL 

group on this subtest. It may be that Special Education students who comprised the OOL 

test group missed some specific reading curriculum content when they were in resource 

classes working primarily on basic decoding and comprehension skills. Another 

possibility is that these very specific types of content were taught only at certain grade 

levels and that OOL test takers had forgotten the content which may have been 
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introduced to them as many as six years earlier (e.g., when an eighth-grade student takes 

a second-grade level test). 

Finally, items that addressed the meanings of specific words in passages were 

sometimes identified by DIF as favoring one group over the other on the reading 

comprehension subtest. The reasons for these differences are most likely the related to 

exposure, as hypothesized in the examination of reading vocabulary subtest items. 

Overall, the only items that appeared to be possibly biased toward one group or another 

were those related to isolated curricular content or differing exposure to content across 

age groups. These specific examples are interesting; however, they actually constitute 

very few of the items identified by DIF as favoring one group over the other on the 

reading comprehension subtest (i.e., 8 out of 47 items). Items that addressed the construct 

of reading comprehension, rather than very specific curricular knowledge, did not 

demonstrate a pattern of consistent bias against either group, with nearly even numbers of 

items favoring each group. Decisions regarding whether specific curricular content 

should be included in future tests are value judgments and cannot be made based on DIF 

identification of items alone. However, it may be important to clarify the construct being 

measured by some of these items. For example, items that ask students to identify tall 

tales, atlases, and other specific words in passages seem to be vocabulary items in 

disguise, rather than reading comprehension items. If this content is important to test 

developers and test users, the items might be more appropriately placed in the reading 

vocabulary section of the test. 
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On the math subtests of the Stanford 9, test items were read orally to all students 

as part of the standardized test administration for the second-grade-level test only. For the 

other grade levels, two sample items were read orally and completed as practice with the 

group. Students were expected to read the actual subtest items themselves. It is important 

to note that Special Education students comprising the OOL test group could have had 

lEP accommodations that allowed examiners to read items to them, since these subtests 

are designed to measure math skills rather than reading skills. This accommodation must 

be considered as a possible confounding factor when examining differences in test item 

functioning across GL and OOL test groups. In addition, as stated previously, some 

members of OOL test group could have used calculators on the math problem-solving 

subtest, another possible confound. 

The math procedures subtest had the highest level of DIP of the subtests 

analyzed-more than seven times what would be expected by chance. Specifically, 52 of 

the 148 items on the second- through sixth-grade math procedures subtests were 

identified as having DIF across groups. Examination of individual items revealed that, 

although items may have been read to the OOL group, either reading or verbal 

comprehension still appeared be a factor limiting the performance of Special Education 

students in the OOL group. Of the identified DIF items involving "story problems" most 

favored the GL group (i.e., 17 story problems favored the GL group and only 4 favored 

the OOL group). According to Linn (2002). previous research had identified "reading 

difficulty or linguistic demands of a test" as a source of construct-irrelevant difficulty on 
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tests intended to measure mathematics skills (p. 44). This appeared to be true in this 

investigation as well. 

Some items on the math procedures subtest that emphasized calculation were 

identified by DIF analysis as favoring each group; however, calculation items were more 

than twice as likely to favor the OOL group (i.e., 22 items of this type favored the OOL 

group compared to 9 items favoring the GL group). The reason for this difference was 

unclear. However, it is possible that some OOL test takers were allowed to use 

calculators on the math procedures subtest. Although this is not appropriate (since this 

subtest is a test of calculation skills), some test administrators may not have understood 

that the accommodation of calculator use specified on a student's lEP should be limited 

to the math problem-solving subtest. Calculator use by the OOL group seems to be a 

reasonable hypothesis based on examination of subtest items. For example, on the 

second-grade math procedures subtest, all items were presented in calculation (as 

opposed to story problem) format. On this level of the math procedures subtest the most 

difficult items (i.e., seven items requiring two to three digit addition and subtraction) 

were identified by DIF analysis as being easier for the OOL group, while comparatively 

simple calculation items (i.e., four items requiring single digit addition and subtraction) 

were identified as easier for the GL group. For example, the Special Education OOL test 

takers may have used calculators on the more difficult items and answered them 

corrcctly, while relying on memory for easier calculation items and making errors. The 

calculator accommodation may have been a source of bias on that subtest. This 

possibility indicates a need for the education of test administrators regarding the 
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importance of maintaining the integrity of constructs being assessed by a test, even under 

conditions of accommodation or modification for students with disabilities (see 

Haladyna, 2002). In addition, it is important to remember that this possible source of bias 

on the math procedures subtest is independent of the OOL test condition and can be 

addressed without rejecting OOL test administration as a valid alternative for students 

with math calculations skills that are significantly below grade level. 

On the math procedures subtest, other types of items that favored the GL group 

were those that dealt with the concept of "rounding." Six items that required rounding 

numbers favored the GL, while no items of that type favored the OOL group. One small 

group of items that favored the OOL group involved money. Three items of this type 

favored the OOL group, while no money-related items favored the GL group. These 

differences across groups may be the result of differences in curriculum, with the Special 

Education resource curriculum emphasizing basic calculation and practical skills, such as 

those involving money, over more abstract mathematical concepts, such as rounding. An 

alternative hypothesis with regard to the money items is that the older students taking 

OOL tests have simply had more experience in dealing with money than those students in 

the younger GL test group. Again, although the differences related to item content 

discussed in this paragraph are interesting, they account for very few test items (i.e., 9 of 

the 148 items) on the second- through sixth-grade math procedures subtests. Overall, 

including issues of story problems versus calculation items, possible calculator use by the 

OOL group, and abstract concepts versus practical skills curriculum, this discussion only 
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addresses 61 of the 148 items demonstrating DIF on the math procedures subtest. For the 

other items, no clear pattern regarding differences in item content was identified. 

Finally, on the math problem-solving subtest 60 of the 236 items on the second-

through sixth-grade-level subtests were identified as favoring one group over the other-

five times what would be expected by chance. However. 30 items favored each group. 

Groups of items that tended to favor the GL group included story problems, reading 

graphs, and specialized vocabulary (e.g., symmetry). For example, seven items involving 

interpretation of graphs (including line, bar, and circle graphs) all favored the GL group. 

This difference, as well as those related to specialized vocabulary, may be a result of 

curricular differences across groups. In addition, differences in performance on story 

problems across groups indicates that the verbal comprehension issue discussed with 

regard to the math procedures subtest appears to affect the math problem-solving subtest 

as well. Similar differences in performance on story problems across reference and focal 

groups have been noted in studies of gender and ethnic/racial differences in test item 

functioning (O'Neill & McPeek, 1993). The differences described in this paragraph 

account for 21 of the 30 items identified by DIF as favoring the GL group on the math 

problem-solving subtest. 

Groups of items that favored the OOL group on the math problem-solving subtest 

included items involving spatial reasoning, locating information on charts, and daily 

living skills (e.g., telling time, measurement, and using money). Spatial reasoning items 

accounted for only four of the items identified by DIF analysis on this subtest, but all 

favored the OOL group. It seems likely that spatial reasoning is an ability that is 
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somewhat independent of mathematical skill instruction. In addition, daily living skill 

items accounted for nine of the items identified by DIF analysis on this subtest, with all 

but one (a multi-step problem) favoring the OOL group. Although these differences in 

performance may be related to curriculum, it is equally plausible that the older OOL 

group has simply had more life experience and practice with these concepts outside the 

school setting. Finally, the use of charts accounted for five items favoring the OOL 

group. The reason for this difference is not apparent since other visual items, specifically 

those involving graphs, favored the GL group. Curricular or life-experience difference 

across groups is a likely explanation. Overall, the differences described in this paragraph 

account for 17 of the 30 items identified by DIF as favoring the OOL group on the math 

problem-solving subtest. The other items showed no specific pattern with regard to 

dilTerences in item content for items favoring each group. 

Overall, the math items that appear to be possibly biased toward one group or 

another are apparently affected by differing curricular exposure or differing life-

experience exposure to content, due to differences in age across groups, or to the 

differential effects of the reading/verbal comprehension emphasis of some items. The 

differences in exposure can to some degree be addressed through curriculum/test 

alignment. However, differences resulting from the age difference in examinees across 

groups will always remain when OOL and GL test performance is compared. Finally, the 

problem of disentangling measurement of mathematics constructs from language 

constructs is an ongoing problem for test developers, particularly in the area of 

mathematics problem solving. Items can rarely be pure measures of mathematics on 
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problems of that type. Although this appears to have had greater impact on Special 

Education students taking OOL tests, since verbal skills deficits are often part of their 

disabilities, it is a general measurement issue as well. According to the Standards for 

Educational and Psychological Testing (1999), "In testing applications where the level of 

linguistic or reading ability is not part of the construct of interest, the linguistic or reading 

demands of the test should be kept to the minimum necessary for valid assessment of the 

intended construct" (p. 82). As exemplified in these data, this is easier said than done, 

particularly when assessing math problem solving. 



118 

CHAPTER 5 

IMPLICATIONS AND CONCLUSIONS 

This validity study would not be complete without revisiting the consequences of 

testing, which are part of the now unitary concept of test validity (Messick, 1989). The 

following letter to the editor (Melendez, 2002) in a local newspaper cuts to the heart of 

this matter; 

Stanford 9 scores arrived at the schools in May. Soon, the scores for each 
school will be published. Legislators and the community will look at the scores 
and make assumptions. Students, schools, teachers, administrators and districts 
will be judged. 

We have a parent whose child has exhibited learning difficulties since she was 
very young. She works diligently with her child and maintains direct contact with 
the school. The child's teacher works with specialists to help this child achieve. 
She is bright and funny and we are pleased to have her in our school. 

This year, the mother and a team of specialists sat in a meeting to determine 
services and the educational plan for the student. As we began to discuss testing 
accommodations, the mother frowned, looked at me and said, "1 am so sorry." 
She knew her child would not score well.... She was sorry because the scores 
would affect how we are judged as a school. 

We must look at more than test scores; we must look at the whole child. We 
must challenge students and create exciting learning environments that demand 
critical thinking skills. We must be accountable for teaching every child. 

We must also acknowledge that when parents and educators are doing 
everything they can to help a struggling child succeed, no apologies are necessary, 
(p. B4) 

The sorrow expressed by the parent described in this letter is one of the 

unfortunate consequences of the current accountability movement. The frustrations and 

disappointments of the child herself, the child's teachers, and the school principal (the 

author of the letter) are just some of the personal costs resulting from the current chosen 

national path to educational reform. 
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On a larger scale, researchers and educators have, for years, warned of the costs 

and consequences of high-stakes achievement testing (e.g., Amrcin & Berliner, 2003; 

McGill-Franzen & Allington. 1993; Sexton, Kelley, & Aldridge, 1998; Smith, 1991), and 

recent news has brought additional problems to light (Schemo, 2003). Yet, NCLB 

legislation has only increased the pressure to perform well on large-scale tests of 

achievement. Clearly, the emphasis on large-scale testing as the primary measure of 

academic achievement for accountability purposes is not going to disappear anytime 

soon. When we know that "legislators and the community . .. look at the scores and 

make assumptions [about] students, schools, teachers, administrators and districts" 

(Melendez, 2002, p. B4), it is incumbent upon the community of educators and 

educational researchers to provide guidance in the selection of assessment measures and 

assessment practices, and in the interpretation of test results. This pursuit is not in conflict 

with political action for the long term, but is a concurrent professional responsibility. 

Therefore, this study addressed the validity of current practices in large-scale 

achievement testing, with the knowledge that the social policy issues will not be resolved 

by the presentation of measurement data. However, it is hoped that "better facts will. . . 

encourage wise policy and fair practice" (Willingham, 1988, p. 101). 

Participation as a Valid Testing Outcome 

The first set of questions in this investigation examined the participation of 

students with mild cognitive disabilities (i.e., students with MIMR and SLD) in large-

scale achievement testing. One finding indicated that the provisions of IDEA 1997 have 

resulted in increased inclusion in assessment, as there has been more than a 700% 
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increase in these students' participation in Stanford 9 testing since the spring of 1998. 

However, it was also found that of the third- through eighth-grade students studied, only 

70% completed both the math and reading portions of the Stanford 9 during the spring 

2002 test administration—well short of the 95% participation rate now required by 

NCLB. 

Inclusion in accountability systems for the approximately six million Special 

Education students in the United States (President's Commission on Excellence in 

Special Education, 2002, p. 3) is important simply because it indicates that these students 

are valued participants in our educational system. However, this participation must be 

meaningful in order to be considered a valid outcome of testing, since '"appropriateness, 

meaningfulness, and usefulness of score-based inferences" are the essence of test validity 

(Messick, 1989), and whether participation is meaningful depends on test use. Presently, 

participation in testing for Special Education students is a valid goal when tests are used 

for large-group comparisons (i.e., state to state) and when there is a method in place for 

including the scores of all students tested in those comparisons. In the district studied, 

results of testing for all students were reported; however, results for Special Education 

students participating using OOL tests were not included in aggregate results. Since the 

test data studied preceded NCLB, this method of reporting was appropriate at the time. 

However, in the future, OOL test results for Special Education students must be included 

in aggregate results. 

In order for score comparisons across districts and states to be meaningful; each 

group being compared must include the scores of all students, or at least the same 
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percentage of students, in their reported test results (National Research Council, 1997). 

Historically, different levels of exclusion from testing tended to reward those who 

excluded the most students (Rafferty &, Treff, 1994). In addition, past practices of 

excluding the scores of Special Education students from aggregate reports provided an 

incentive for identifying students as disabled, simply to remove their scores from the data 

pool (McCiill-Franzen & Allington, 1993). Inclusion of all students in test data will yield 

more realistic and meaningful aggregate test results and more reasonable and valid 

comparisons across groups. Not including all students in testing leads to invalid 

comparisons, such as the fallacious international comparisons that spurred the testing and 

accountability movement in the first place (Berliner & Biddle. 1995). Therefore, the 

dramatic increase in the participation of Special Education students in Stanford 9 testing 

identified in this study is seen as very positive, and the continued pursuit of the goal of 

95% participation in testing is viewed as necessary for valid interpretation of aggregate 

test results. However, if Special Education students continue to participate in assessments 

through OOL testing, valid ways of including OOL test scores in aggregate test results 

are needed to accomplish this goal. 

IDEA provides that "each student must be assessed with an appropriate 

instrument, but does not mandate that the instrument be the on-grade-level [italics added] 

state test" (Phillips, 2002, p. 123). In this study, most of Special Education students who 

participated in Stanford 9 testing (76%) did so using OOL tests. Including OOL scores in 

aggregate reporting is a psychometric challenge (Harris & Hoover, 1987; O'Brien & 

Tohn, 1984) that has led some to reject OOL testing altogether (Echernacht, 1989). 
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However, the alternative of eliminating OOL testing in order to facilitate ease in the 

calculation of aggregate scores would force Special Education students to take GL tests 

in order to participate in testing. Indeed, there are indications that interpretations of 

NCLB are pushing in that direction. For example, the Arizona 2001 Biennial Report to 

the Office of Special Education Programs U.S. Department of Education included a goal 

of increased participation in testing for students with disabilities, but also included the 

disclaimer that "growth may be negatively impacted if the state is prevented by federal 

requirements from administering out-of-level tests" (Arizona Department of Education. 

2002, Scction 1). In addition, the local school district in which this study was conducted 

has made a policy decision prohibiting OOL testing for the spring 2004 administration of 

the Stanford 9 and AIMS. 

Although prohibition of OOL testing does not by definition prevent growth in test 

participation for students with disabilities, it may prevent meaningful participation at the 

individual level, which is also a requirement of NCLB (Title I, Part A, 1111 b 3 C). In 

many cases, GL tests taken by students with cognitive disabilities would be too difficult 

to "produce individual student interpretive ... reports .. . that allow parents, teachers, 

and principals to understand and address the specific academic needs of students" as 

required by NCLB (Title 1, Part A, 1111 b 3 C). Therefore, it is recommended that valid 

ways of including OOL test results in aggregate test results are identified and 

implemented so that Special Education students can continue to participate in the 

Stanford 9 assessment using OOL testing when it is appropriate to their skill levels. 
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If no valid method of aggregation can be identified, changes in Arizona's 

accountability formula could allow Special Education students to continue taking 

Stanford 9 OOL tests. Results of OOL tests could be used for the purpose of gathering 

individual skill and progress data, while AIMS (the state mandated standards-based 

achievement test) could be administered at grade level and used for aggregate reporting 

purposes. Students could still participate in both assessments, but in different ways. 

Using both the Stanford 9 and AIMS for the same set of multiple purposes, as is present 

practice based on the current Arizona accountability formula, may not be the best use of 

test data in a state with a dual test accountability system. Aligning tests and testing 

methods with the different purposes of testing may be an appropriate way to address valid 

participation in assessment for Special Education students with cognitive disabilities. 

Reliability of 001, Testing 

When internal consistency was used as the measure of test reliability, data from 

this study indicated that OOL Stanford 9 tests function with comparable reliability to GL 

Stanford 9 tests, when individuals with the same total test scores are compared. This is a 

very positive finding indicating that, based on this measure of reliability, the Stanford 9 

functions in a fair and equitable manner for GL and OOL test groups. This evidence 

supports the use of OOL tests for Special Education students participating in large-scale 

achievement testing programs. 

However, when the percentage of test scores within the reliable range is the 

measure of test reliability, comparable percentages for GL and OOL groups, as were 

identified in this study, are not adequate. One of the strongest arguments for OOL testing 
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is that this method of testing results in more reliable test scores than GL testing, when the 

students being tested have skills at the extremes of the score distribution (Bielinski, 

Thurlow, Mimiema, & Scott, 2000). When OOL tests are selected to match students' skill 

levels, and the selection is accurate, nearly all of these students' test scores should fall 

within the reliable range for the test. In this study, however. Special Education OOL test 

takers had many more scores falling below the reliable range than did GL test takers (i.e., 

23% of OOL test scores and 12% of general education GL test scores fell below the 

reliable range). If OOL tests were of an appropriate level of difficulty for Special 

Education students, very few scores would fall in that range. 

Findings in this study indicated that many Special Education students (nearly one 

in four) were being tested at levels that were too difficult to yield reliable test scores. This 

does not mean that OOL testing should be dismissed. In fact, data from this study counter 

one of the major criticisms of OOL testing—that Special Education students who take 

OOL tests are being denied the opportunity to take GL tests due to low expectations, 

underestimates of their skills, or misguided efforts to help these students avoid frustration 

during testing (Bielinski, Thurlow, Minnema, & Scott, 2002; Bielinski & Ysseldyke, 

2000; Thurlow, Elliott, & Ysseldyke, 1999). In this study, only 2% of the Special 

Education students taking OOL Stanford 9 tests earned scores above the reliable range of 

the test. Test selection errors were actually in the opposite direction predicted by critics, 

with nearly 1 in 4 Special Education OOL testers taking tests that were too difficult and 

very few individuals taking OOL tests that were too easy. 
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The failure of OOL test practice to reach its potential with regard to increased test 

reliability is the result of poor test-level selection rather than a problem with OOL testing 

itself. Better match between test level and student skill level would lead to a much greater 

percentage of OOL test takers earning scores with the test's reliable range. This can be 

accomplished through the education of policy makers and lEP team members. Errors in 

test selection are likely the result of errors by both of these groups. 

For example, with regard to policy makers, in the district studied it is unpublished 

policy that lEPs must be written with the expectation of one year's growth in academic 

skills in each subject area each year. This policy probably developed out of pressure for 

districts to demonstrate that students make adequate yearly progress. However, if 

students do not make the full year of academic progress specified on their lEPs by the 

next year's assessment, the test levels selected on those lEPs may be too difficult. The 

errors in test selection are multiplied each year as new lEPs requiring one-year's growth 

are written annually. Policy makers need to be educated with regard to the measurement 

of academic progress. A test score that contains an excessively large error term, as is the 

case when a student is tested at a level that is far from his or her actual skill level, cannot 

be used to measure progress. A meaningless score from one year, earned largely through 

guessing, cannot be compared to another meaningless score earned the next year, with the 

expectation that the difference between the two scores provides any useful information 

about a student's academic growth. 

In setting high expectations for all students, it is important to remember that high 

expectations do not mean the same expectations for all students (Linn, 2000). Students 
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with cognitive disabilities are less likely to achieve a year's growth in a year due to the 

nature of their disabilities. In most cases, if they had been able to achieve the same level 

of academic progress as their peers, they would not have been identified as students with 

cognitive disabilities. Poor test-level selection may, in part, be related to the "one year's 

growth policy" and the fundamental misunderstanding of measurement that led to that 

policy. Individual Education Plans, including provisions for testing, must be based on 

knowledge of each individual child, not on one-size-fits-all policies. 

With regard to lEP teams, high realistic expectations for students are also important in 

the selection of OOL tests. Teams want to challenge students to achieve at high levels but 

must be made aware of the increased error in tests that are excessively difficult for their 

students (Fisher, 1961). Administration of higher test levels sometimes results in students 

earning higher grade-equivalent scores than they earn on lower level tests (Ayrer & 

McNamara, 1973; Haen & Proctor, 1978). However, these higher scores reflect the 

higher basal level of those tests and points earned by guessing, rather than providing 

proof that challenging students with harder tests results in real academic gains. Data from 

this study clearly indicate that Special Education students are not having their skills 

levels underestimated by lEP teams and are not routinely being given tests that are too 

easy for them. On the contrary, errors in test selection indicate that lEP teams are 

selecting overly challenging tests for many of their students, with the result being test 

scores that are too low for meaningful interpretation of student achievement. 

An additional factor for lEP teams to consider when selecting OOL tests is the 

difference between students' instructional levels and their independent-functioning 
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levels. Teachers are most familiar with each student's instructional level. This is the level 

at which instruction is taking place and at which students can function with teacher 

guidance. Standardized tests are not instructional-level tasks. They require students to 

complete the assessment tasks independently. Therefore, students do not perform on 

these tests at their instructional level. As a result, lEP teams must carefully consider each 

student's independent skill level (rather than his or her instructional level) when selecting 

OOL tests, in order to create a better match between test level and students' skills. This 

improved match will result in many more Special Education students earning test scores 

within the test's reliable range, thereby allowing for more valid interpretations of those 

scores. 

Education of parents, teachers, and policy makers is essential to the successful 

implementation of OOL testing as part of large-scale achievement testing programs. With 

appropriate knowledge, better decisions can be made and OOL testing can achieve its 

potential in the area of increased test reliability. 

Validity of OOL testing 

Using validity evidence derived from mean MCI and MCI variability across GL 

and OOL test groups, comparable test validity across groups was evident in this study. 

Aberrant responding, or guessing, did not function as a more systematic source of error in 

either group in this investigation. This evidence supports the validity of OOL testing for 

Spccial Education students participating in large-scale achievement testing. 

It should be noted, however, that mean MCIs were fairly high for both groups 

(GL and OOL) who participated in Stanford 9 testing, with many individuals in each 
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group earning MCIs above the generally accepted .30 cut-off for high levels of guessing 

on test items. This is due, in part, to Stanford 9 scoring procedures, which do not include 

a built-in penalty for guessing (e.g., such as is used on the Scholastic Aptitude Test). This 

implicitly encourages guessing. In addition, district test administration policies explicitly 

encourage guessing. Test administrators are directed to instruct students to guess and to 

respond to all items within the allotted time for each subtest. 

High MCIs were not a concern in this study, since the important issue is 

comparability across groups, not absolute levels of guessing. However, the high mean 

MCIs identified in this study may be of importance when test scores from this district are 

compared to test scores from other districts on this national test. If there are significant 

differences across districts with regard to administration practices, scores from these 

various districts could be differentially affected by guessing. However, in the current 

high-stakes test environment, it is likely that most school districts have similar policies. 

When districts have similar policies encouraging guessing, aggregate scores are 

comparable across districts; however, individual test scores may contain considerable 

error. This once again raises the issue of the purpose of testing. For comparisons across 

groups (e.g., GL vs. OOL), comparable MCI levels across groups are adequate evidence 

of test validity. For interpretation of the individual student's test scores, however, 

reporting absolute MCI values along with test scores could provide important information 

regarding whether these scores can be meaningfully used to develop "individual student 

interpretive . .. reports ... that allow parents, teachers, and principals to understand and 
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address the specific academic needs of students" as required by NCLB (Title I, Part A, 

1111 b3C). 

Examination of item-score point biserials across GL and OOL test groups in this 

study provided additional evidence for the validity of OOL testing for Special Education 

students. Point biserials calculated separately for the two groups indicated that most test 

items functioned similarly across groups in predicting total score. Correlations of the 

point biserials for each item across groups were generally moderate to high, (e.g., 13 of 

16 inter-group correlations of item point biserials were .60 or greater). It should be noted, 

however, that some items were very poor predictors of total scores for both groups. In an 

extreme example, one item on the third-grade reading comprehension subtest 

demonstrated a -.01 correlation with total subtest score for the GL test group and a .03 

correlation with total subtest score for the OOL test group, indicating that performance on 

this item had basically no relationship to total test performance for either group. Inclusion 

of items such as this on the Stanford 9 test does not contribute to discrimination among 

test takers of various skill levels. However, such items may contribute to test utility in 

other ways (e.g., by increasing the range of item difficulties for items on the test). In any 

case, as with MCI, absolute point biserials levels were not of particular interest in this 

study, as comparability across groups was the major concern. Point biserial comparison 

across groups provided evidence for the validity of OOL testing for Special Education 

students participating in large-scale achievement testing. 

Additional evidence for the validity of OOL testing was provided by DIP analysis 

in this study. Although more items than would be expected by chance were identified as 
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functioning differently across groups (GL vs. OOL), examination of those items indicated 

a balanced number of items favoring each group. Balancing items that favor each group 

is considered one appropriate way to deal with the concerns regarding DIF within tests 

(Angoff, 1993), and this balance does not automatically result from matching groups 

based on total test score. In addition, and most important in this study, no systematic 

patterns of bias that were specifically related to the OOL versus GL testing 

administration condition were identified. 

All DIF findings in this study can be discussed in terms of construct validity. For 

example, true group differences identified by DIF are not evidence of bias. Differences in 

achievement across groups such as those studied may be expected given the Special 

Education status of OOL test group members. If items measure the same construct for 

both groups, yet group differences are noted, DIF analysis has been successful in 

identifying strengths and weaknesses across groups (Camilli, 1993). For example, 

differences in the ability of the focal and references groups were noted with regard to 

linguistic comprehension. This may be a true group difference based on the identified 

learning disabilities of most students in the OOL test group. Regardless of the test level 

taken (i.e., GL or OOL), many students with cognitive disabilities may demonstrate 

deficits in the ability to comprehend both verbal and written language. This difference 

shows up as DIF but is not evidence of bias on subtests designed to measure tliose 

abilities. However, on a measure of some other construct, bias against the Special 

Education group may be introduced by excessive linguistic content in items. 
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Maintaining the integrity of constructs being measured is the responsibility of 

both lest developers and test users. For example, some DIF identified in this study 

appeared to be related to lack of clarity in the construct being measured by particular 

items. This is a general test construction issue, rather than a problem with OOL testing. 

For example, the math problem-solving subtest had the greatest percentage of DIF of the 

four subtests studied. Group differences in performance on math items with heavy verbal 

components may be related to confounding within the construct being measured, rather 

than group differences in math skills. According to the Standards for Educational and 

Psychological Testing (1999), test developers are responsible for keeping the "linguistic 

or reading demands of the tests'' to a minimum when "the level of linguistic or reading 

ability is not part of the construct of interest'" (p. 82). 

With regard to test users, education is necessary in order to ensure that the 

integrity of constructs measured is maintained, even under conditions of 

accommodation/modification for Special Education students (Haladyna, 2002). In this 

study, differences in test accommodations/modifications that may have resulted in DIF 

include calculator use, extended time, and oral reading of test content for the OOL 

groups. These accommodations/modifications may have affected the construct validity of 

the tests taken by OOL groups in this study; however, they are independent of the OOL 

test condition and can be addressed without dismissing OOL testing as a valid option for 

Special Education students participating in large-scale achievement tests. Test users must 

become familiar with research on the effects of various test accommodations and 

modifications (e.g., Hollenbeck, 2002: Thompson, Blount, & Thurlow, 2002) and must 
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be educated with regard to the importance of maintaining construct validity through 

appropriate testing practices. As stated by Popham (2001), "Today's tests are far too 

important to be misused by those who are supposed to use them properly.... Every 

relevant constituency's assessment literacy must be bolstered" (p. 31). 

Limitations and Needs for Further Research 

One limitation of this study is that all data came from a single school district. 

Differences in populations, practices, and policies across districts may lead to different 

findings with regard to the questions addressed in this study. This research must be 

replicated within various districts throughout the country in order to gain information 

regarding the generali/ability of results. 

A second limitation is that although test groups (regular education GL test takers 

and Special Education OOL test takers) have been carefully matched in this study, their 

test taking varies in ways other than OOL status. Special Education students are usually 

provided with test accommodations and modifications in addition to OOL testing. Testing 

accommodations and modifications for students with SLD and MIMR commonly include 

extended time for testing, small group test administration, and more frequent breaks 

during testing. Other available accommodations and modifications include teacher oral 

reading of test items and teachcr clarification of test items and/or directions. In addition, 

students are sometimes allowed to use calculators and dictionaries during testing 

(Arizona Department of Education, 2002). These nonstandard administration practices 

can significantly impact student performance and may be the actual source of group 

differences identified in this investigation. 
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For example, Thurlow and Bolt (2001) examined the available empirical support 

for the validity of various testing accommodations. They reported that "research on the 

extended time accommodation for students with disabilities in the K-12 grade range has 

been inconclusive. Although students with disabilities appear to gain from the use of this 

accommodation on a variety of tests, it is also true that students without disabilities 

display similar gains" (p. 16). However, in their studies, relatively few test items 

displayed differential item functioning under the extended time condition, indicating that 

"... the same construct was being measured under the accommodated condition" and 

that"... this accommodation may make the test results more valid for all students" 

(Thurlow & Bolt, 2001, p. 16). 

Empirical findings regarding other accommodations for SLD and MIMR students 

are also mixed. Overall, differences are found based on how the accommodation is 

implemented and with regard to judgments about how the accommodation is related to 

the construct being assessed. For example, an oral reading accommodation for math tests 

is generally supported by research, although it is suggested that more research is needed 

in this area (Thurlow & Bolt, 2001). However, an oral reading accommodation for 

reading tests is highly controversial. For the Stanford 9 tests examined in this study, the 

specific accommodations for each individual were not identifiable in the data set. In 

addition, the specifics of the implementation of those accommodations cannot be known, 

given the many test administrations by many different teachers interpreting lEP-specified 

accommodations. 
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The purpose of this study was to examine the reliability and validity of Stanford 9 

OOL testing as implemented in practice, rather than under unrealistic experimentally 

controlled conditions. Real world data can be "messy" compared to the more 

straightforward results obtained through experimental studies; yet, in this case, they 

provide important information regarding the practical implementation of OOL testing in 

the current accountability climate. As a result, however, the mixture of other test 

accommodations/modifications (e.g., extended time, oral reading of questions, calculator 

use) and OOL test administration in these data, which is common practice in the 

assessment of Special Education students, leads to a lack of clarity regarding the source 

of group differences found in this investigation. It appears that many group differences 

were the result of test accommodations provided for Special Education students rather 

than the result of OOL testing. Further research that separates these variables (i.e., OOL 

testing and other test accommodations and modifications) is needed to clarify these 

issues. 

Finally, future research that addresses the participation of students with MIMR in 

large-scale achievement testing must include data on alternate assessment. Those data 

were clearly lacking in this study. Results of participation analysis in this study revealed 

that lEP teams generally do not have students with MIMR participate in Stanford 9 

assessments and that those students with MIMR, who do take Stanford 9 tests, use OOL 

tests almost exclusively. However, data on the number of students with MIMR, who 

participate in testing through alternate assessment, are needed for the accurate calculation 
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of test participation rates and for better imderstanding of overall test participation for 

students with MIMR. 

A Final Thought 

According to Popham (2001): 

The Law of the Hammer reflects a well-known truth that if you give a hammer 
to a child, the child will soon identify an enormous number of things in need of 
hammering. American educators most likely believe that there is an Analogous 
Law of the Standardized Achievement Test because such tests are currently being 
used for an almost unlimited number of purposes.. .. But tests, as is true with 
hammers, can sometimes hit the wrong targets, (p. 24) 

In our search for data that can be used to improve tests and testing practices, let us 

never forget the parent, child, teacher, and principal introduced in the news article at the 

beginning of this chapter. Avoiding the wrong targets is just as important as hitting the 

right ones. 
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