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ABSTRACT 

To meet the requirements of No Child Left Behind (NCLB) and the Individuals 

with Disabilities Education Act (IDEA), students with disabilities must be included in 

assessment to measure their progress in the general curriculum (Public Law 107-110, 

2002; Education Development Center, 1999). The fundamental purpose of assessment is 

to measure change over time, and standardized assessments are frequently used for this 

purpose. When implementing standardized assessments, all aspects of the assessment are 

to be standardized, to include administration procedures (e.g., directions, materials, 

procedures) and administration time (Packer, 1989). For the students with disabilities, the 

use of testing adaptations may be necessary to access assessments equal to their non-

disabled peers and are the students' legal right as a result of IDEA and Americans with 

Disabilities Act (ADA) (Education Development Center, 1999). When providing these 

adaptations, the outcomes of the assessment may be considered questionable, due to the 

alteration in standardization (Packer, 1989). 

The purpose of this study was to determine the relationship of testing 

modifications, a type of adaptation, and the effects of demographic information on 

students' standardized test scores for students in Arizona who have visual impairments, 

including those with additional disabilities. Ethnicity, home language, reading medium, 

and disability classification are factors that were considered. Typical testing 

modifications and possible re-occurring cluster data for testing modifications were 

analyzed. 
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The sample consisted of 71 students in grades two through nine with visual 

impairments, including students with additional disabilities. The students in this study 

attended either a specialized school for the visually impaired or a public school with 

support from teachers of the visually impaired. Students' stanine scores for Total 

Reading, Total Mathematics, and Language content clusters from the 2001-02 school 

year of the Stanford Achievement Test, 9'^ Edition, were analyzed for factors that could 

affect such scores when moderated by testing modifications. Individual student 

information on testing modifications was taken from the Testing Adaptations Data 

Collection Form (see Appendix B). 

A posteriori or post-hoc design was used to analyze data that had been previously 

collected by the Accountability Office at a specialized school for the visually impaired. A 

factorial analysis of variance (ANOVA) and factorial analysis of covariance (ANCOVA) 

were used to analyze the fixed factors with and without testing modifications. A principal 

components analysis, a type of factor analysis, was completed on the modification data to 

reduce the number of modifications into common reoccurring clusters. 

ANOVA and ANCOVA results for students with visual impairments indicated 

that reading medium, either alone or in a cluster, has an effect on Total Mathematics and 

Language scores. In both the ANOVA for Language and the ANCOVA for Total 

Mathematics the reading medium of large print had the highest mean score followed by 

print then Braille. The ANOVA for Total Mathematics results showed print had a slightly 

higher mean score than large print, followed by Braille. Although the mean scores were 

statistically similar, the impact on an individual student is immeasurable when 
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determining growth over time and writing Individual Education Programs. When 

analyzing testing modification an effect was found in the area of Total Mathematics when 

reading medium was combined or clustered with other variables. When completing the 

principal component analysis the variables were clustered and reduced from 19 variables 

to 4 components. 
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CHAPTER 1: INTRODUCTION 

Statement and Background Information 

Students with disabilities are frequently categorized by disability first, giving little 

or no recognition to other factors such as ethnicity and home language when reporting 

results on standardized testing. Research addresses either the effects of testing on the 

disabled or the effects of testing on minority student or English Language Learners 

(ELL). For instance, two separate articles that address assessment are "How Much Extra 

Time Do Visually Impaired People Need to Take Examinations: The Case of the 

Scholastic Aptitude Test" and "Evaluating the Impact of Assessment Accommodation on 

Test Scores of LEP student and Non-LEP Students" (Packer, 1989; Hafner, 2001). In 

addition to research addressing this issue, students with disabilities and ELL students are 

often left out of norming populations for standardized assessments. This can result in 

separate norms from small populations, lack of normative data, and/or the absence of 

comparable data with the normal population. Modification of any standardized 

assessment brings into question whether the scores are comparable to other scores or can 

be considered valid (Packer, 1989). Rose-Marie Swallow (1981, p. 65) states, "The use of 

norms developed for sighted children cannot be a valid estimate of the visually 

handicapped child's learning potential." 

Typically, students with disabilities that are included in standardization samples 

are the students who are educated in the regular classroom and are routinely tested by 

schools (Stanford Achievement Test Series, 9"^ Edition: Technical Data Report, 1997; 
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Bulla, 1991). For example, a student with a visual impairment who spends 100% of the 

day with non-disabled peers may not require adaptations to complete standardized 

assessments. According to the Stanford Achievement Test Series, 9"^ Edition: Technical 

Data Report (1997, p. 27), "There are no definitive national figures available for the 

number or percentage of students with disabilities or LEP students." 

Results from the Stanford Achievement Test, 9"^ Edition (SAT-9), Spring 2002 

administration were posted on the Arizona Department of Education web site. Students' 

percentile ranks were provided for students in special education from grades 2-9, for both 

on-level tests and out-of-level tests (Arizona Department of Education, 2003). The 

reports did not contain demographic information or information on testing adaptations 

(Arizona Department of Education, 2003). Information on demographics and testing 

adaptations is critical when reviewing standardized assessment results. Demographic 

differences, such as disability classification, may be related to student performance 

outcomes, and the medium of the test may indicate different access to test questions and 

answer selections. Testing adaptations are used to even the playing field. However, when 

testing adaptations are used inappropriately, they may actually be giving the student with 

a visual impairment an advantage. Demographic information and testing adaptations may 

provide good evidence to improve access to the SAT-9 for students with visual 

impairments and determine the testing adaptations that are most beneficial for assessment 

without affecting the validity of results. 

In this study, the following fixed factors were analyzed for statistical differences 

and relationships: ethnicity, home language, reading medium, and disability 
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classification. This study also investigated the relationship of the fixed factors when 

controlling for testing modifications. Testing modifications, a type of testing adaptation, 

were identified and reduced through the use of a principal component analysis. 

Purpose of the Study 

The purpose of this study is to analyze the relationships that fixed factors have 

with the results of SAT-9 assessments for students with visual impairments, including 

students with additional disabilities. Some examples of traditional factors used in studies 

about students with visual impairments are age/grade, acuity, optical devices, reading 

speed, ethnicity, gender, socioeconomic status, onset of visual impairment, and presence 

of secondary disabilities (Lussenhop & Com, 2002; McMahon, 2000). Ethnicity, home 

language, reading medium, and disability classification were selected for this study. 

Ethnicity and home language were selected because of the ethnic diversity in Arizona. 

Reading medium was selected because it is unique to the field of visual impairment. 

Lastly, disability classification was selected because many students with visual 

impairments have additional disabilities. 

According to the Technical Data Report, an advisory panel of 14 members was 

formed to review the SAT-9 for test items that "inadvertently reflected ethnic, gender, 

socioeconomic, cultural, or regional bias or stereotyping, or content that would 

disadvantage a group because of differences in culture or familiarity" (Stanford 

Achievement Test Series, 9^^ Edition: Technical Data Report, 1997, p. 17). In addition the 

Stanford-9 Form "S" is available in Large Print and Braille (Stanford Achievement Test, 
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Series, 9'*^ Edition: Technical Data Report, 1997). Although much care was taken in 

developing the SAT-9, many states are reporting data by specific sub-groups and finding 

differences in scores. In California for example, during the 2001-02 testing season for all 

students who took the 3'^'' grade test, the Mean Scaled Scores were 613.5 for Total 

Reading, 614.2 for Total Mathematics and 6.13.3 for Language (STAR Report, 2003). 

These scores dropped for both English language learners and students receiving special 

education services. Total Reading Mean Scaled Scores were 586.9 & 593.6; Total 

Mathematics Mean Scaled Scores were 597.8 & 593.5; and Language Mean Scaled 

Scores were 593.1 & 593.8 (STAR Report, 2003). In addition, the category of students 

receiving special education services tested with non-standard accommodations was an 

option, but there were no test results for the SAT-9 (STAR Report, 2003). 

With this information, assumption involving demographic data and testing 

adaptations data were developed. Developing assumptions about assessment results, 

demographic data, and testing adaptations will help to ensure that accountability systems 

or plans are truly measuring student progress and achievement. Testing adaptations will 

also help and to better understand the relationship between assessments, demographics, 

and testing adaptations for students with visual impairments, including students with 

additional disabilities. 
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Questions to be Answered 

1. Research Question: Do SAT-9 stanine scores differ among individual students 

with visual impairments by ethnicity, home language, reading medium, or 

disability classification? (ANOVA) 

2. Research Question: Does the relationship between ethnicity, home language, 

reading medium, and disability classification differ for SAT-9 stanine scores? 

(ANOVA) 

3. Research Question: Do SAT-9 stanine scores differ by the individual factors of 

ethnicity, home language, reading medium, or disability classification among 

students with visual impairments when controlling for testing modifications? 

(ANCOVA) 

4. Research Question: Does the relationship between ethnicity, home language, and 

reading medium, and disability classifications differ for SAT-9 stanine scores 

when controlling for testing modifications? (ANCOVA) 

5. Research Question: What are typical testing modifications used by students with 

visual impairments? (Frequency Data) 

6. Research Question: What is the underlying structure of the testing modifications 

and can the number of modifications be reduced though a principal component 

analysis? (Principal Components Analysis) 
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Importance of the Study 

With the passing of Public Law 107-110: No Child Left Behind Act of 2001, all 

students must be included in testing (Public Law 107-110, 2002). There are similar 

statements in both IDEA and The Arizona Revised Statutes. By 1999, 48 states had 

developed educational standards and performance assessments (McMahon, 2000). The 

number of states with testing programs increased to 49 in 2003 (Landau, Russell, 

Gourgey, Erin, & Cowan, 2003). When assessing students with visual impairments, 

unique teaching and learning needs must be considered and assessments need to measure 

the knowledge that can be acquired by a Braille/tactual learner rather than skills that can 

never be developed or are meaningless to the student with a visual impairment. Simply 

rewriting a question into a tactual form or enlarging a page may not be enough if the 

student has a visual impairment (Duckworth, 1984). When the American Printing House 

for the Blind adapted the Stanford Achievement Test, S'** Edition, inappropriate items 

were omitted (Duckworth, 1993). The majority of omitted items were from the math, 

science, and social studies clusters (Duckworth, 1993). The effects of the lack of vision 

on individual student results are unknown since the extent of visual impairment and 

subsequent adaptation varies. Also, when adaptations are used during assessment, the 

results may be even more questionable (Swallow, 1981). It is unknown if modifications 

such as extended time or use of a calculator give the student with visual impairments an 

equal opportunity or an unequal advantage. 

Without normative data and information on adaptations, it is difficult to compare 

student performance outcomes, determine if student knowledge is being assessed, plan 
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for improvement, and determine the possible effects of demographic factors. This study 

investigated and analyzed the effects of ethnicity, home language, reading medium, and 

disability classification. In addition, testing modifications were analyzed to determine if 

there was an effect on student performance outcomes. 

Definition of Terms 

Ethnicity 

Ethnicity is a person's background based on traits and characteristics (Oxford 

American Dictionary, 1980). Within this study, students will be classified as Asian or 

Pacific Islander, Black or African American, Hispanic, Native American, or White. 

Home Language 

Home language is the language a family uses for communication within the 

family unit. In many cases the home language may be different from the language used in 

the school system. Within this study, students will be classified as English, Spanish, or 

Native American (which includes Navajo and Hopi). 

Reading Medium 

Reading Medium is the format a students uses to gather written information. 

Within this study, students will be classified as using print (i.e., standard print, standard 

print with optical devices), large print, or Braille. Braille is a reading system for 

individuals with visual impairments that consist of raised dots that represent letters, 

partial words, whole words, and numbers, that can be read by touch (Oxford American 

Dictionary, 1980). 
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Disability Classification 

Disability classifications are determined by the characteristics defined in the 

Arizona Revised Statutes Title 15 and used by the Arizona Department of Education to 

classify students by disabilities for funding and programming. Within this study, students 

will be classified as Visually Impaired (VI), Multiply Disabled (MD), or Multiply 

Disabled Severely Sensory Impaired (MDSSI). To qualify for VI services, a student must 

have a visual impairment, documentation provided by an ophthalmologist, and 

demonstrate an educational need for services (Arizona Department of Education, 2003). 

To qualify for MD, a student must have two of the following: visual impairment, hearing 

impairment, moderate mental retardation, orthopedic impairment; or one of the 

previously listed disabilities and one of the following: emotional disturbance, mild mental 

retardation, specific learning disability and demonstrate an educational need for services 

(Arizona Department of Education, 2003). To qualify for MDSSI, a student must have 

both of the following disabilities: severe visual impairment and severe hearing 

impairment; or severe visual impairment or severe hearing impairment and one of the 

following disabilities: autism, emotional disability - residential placement, moderate 

mental retardation, orthopedic impairment, severe mental retardation and demonstrate an 

educational need for services (Arizona Department of Education, 2003). 
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CHAPTER 2: LITERATURE REVIEW 

This chapter will explore the current trends in administration of nationally 

recognized norm-referenced achievement tests and their implications for visually 

impaired learners. The literature review will focus on assessment and the unique needs of 

students with visual impairment, assessment of English language learners and learning 

disabled, legislative and legal issues of testing, accountability for educational progress, 

and testing adaptations. The administration and results of the Stanford Achievement Test, 

9"^ Edition, will be reviewed in light of what is known about assessment of students with 

visual impairments. 

Assessment and the Unique Needs of Students with Visual Impairment 

There is significantly less research on students with visual impairments in the area 

of testing and testing adaptations than on English language learners and learning 

disabilities. In part, this may be due to the low-incidence of visual impairment in the 

school-aged population. According to Chase (1986), at any given time there are few 

students with visual impairments in a school or school district and the classification of 

visual impairment has the fewest students as compared to other disabilities. 

The development and impact of the vision loss needs to be taken into 

consideration when teaching and assessing students with visual impairments (Chase, 

1986). It is estimated that seventy percent of all information about an individual's 

surroundings is gathered through the visual channel (Parents Active for Vision Education, 
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2000). Any level of vision loss will limit the quantity and quality of information acquired 

by an individual. Cognitive functioning and perceptions based upon previous information 

also contribute to new learning. Persons with vision loss need additional time to take in 

information received visually. These factors are just a few of the important issues to 

consider when providing instruction or presenting assessment materials to a person with 

visual impairments. 

What is actually seen by a person with a visual impairment is another factor to 

consider. The impact of vision loss is typically quite different for many people that share 

the same etiology and diagnosis. The perception of an individual's surrounding 

environment can be quite different depending on the impact of vision loss for that 

particular person. For this reason, it is difficult to generalize the educational strategies, 

techniques, and adaptations required for classroom instruction and assessment for 

students with visual impairments. 

The impact of vision loss is often taken for granted by persons unaware of its 

overall effect on an individual. For example, when a person with normal vision enters a 

room, they can assess the environment immediately from the doorway. The sighted 

individual can determine important features in the room including the layout, placement 

of fumiture, the size of the room, as well as individuals already in the room. According to 

Dion, Hoffman, & Matter (2000) and Warren (1994), an individual with a visual 

impairment relies on other channels to gather distal information, such as the auditory 

channel, olfactory channel, and the tactual channel. By using this piece-meal approach it 

is frequently difficult to construct the entire room or setting; this is due to the missing 
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information that the individual with a visual impairment does not have in relation to the 

physical and social environment (Dion, Hoffman, & Matter, 2000). 

Another factor in constructing assumptions about an individual's environment and 

learning is the ability to make inferences between the abstract and the concrete (Warren, 

1994; Dion, Hoffman, & Matter, 2000). The skill of taking abstract images and 

categorizing them by specific visual qualities is a skill frequently used by an individual 

with sight to make sense of their world (Warren, 1994; Dion, Hoffman, & Matter, 2000). 

For example, there are many types of cars, each with distinctive body features, colors, 

logos, and sizes. A person with sight can take those concrete images and classify them in 

a multitude of ways as features that make-up a car. This understanding of the physical 

world is based on a variety of properties; they are: object permanence, properties of 

matter, causality, time, and special structure (Warren, 1994). 

According to Dion, Hoffman, & Matter (2000), persons with sight have the ability 

to manipulate and rotate two-dimensional forms though vision and visual images. The 

area of visual imagery has been investigated for years. In 1913 Femald concluded from 

his study with one partially-sighted participant and one totally blind participant that the 

partially-sighted participant used visual imagery abundantly and the blind participant did 

not use visual imagery at all (as cited in Warren, 1994). Worchel (1951) reported that 

participants in his study that were blind from birth referred to the "feel" of shapes while 

participants that became blind later in life referred to the "mental pictures or images" (as 

cited in Warren, 1984, p. 175). These studies foster the theory that the level of visual 

impairment and age of onset does affect an individual's image of their environment. 
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Students with severe vision loss may have developed a narrow view of their 

environment as compared to children with mild vision loss who may have broader views 

of their environment. The environmental view is affected by amount of residual vision, 

exposure to experiences, outside stimulation and developmental level (Chase, 1986). For 

example, a student who participates in grocery shopping with her mother is more likely to 

have an understanding of where food comes from, where items are located in a store, how 

to use a shopping list, the cost of food items, how to check out when finished shopping, 

and how to pay for grocery items. This is one example of the positive effect of exposure 

to experiences and outside stimulation. 

When working with students with visual impairment in a school setting, there are 

several components that could be utilized to foster a better understanding of abstract and 

concrete objects. Due to the difference in learning channel, relying on the auditory 

channel and tactual channel, additional time and accurate descriptions may be needed for 

students with visual impairments to collect and process important information (Dion, 

Hoffman, & Matter, 2000). The auditory channel may be targeted when a student is 

presented with large quantities of materials; the tactual channel may be targeted for 

Braille and tactile graphs (Holbrook & Koenig, 2000). When receiving auditory 

information it is imperative that the information be accurate and understandable for the 

student, based on the student's knowledge base and academic level. This is accomplished 

when the teacher reads the materials in advance, writes descriptions, and follows 

guidelines for descriptions (Holbrook & Koenig, 2000). With tactual information, a 

student with a visual impairment frequently needs to be taught to manipulate materials at 
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a young age and should be given ample time to explore and internalize information 

obtained by manipulation of materials (Scholl, 1986). 

Using both the tactual and auditory channels for gathering information about the 

environment begins early for babies and young children with visual impairment. In a 

study by Ferrell, Trief, Dietz, Bonner, Cruz, Ford, & Stratton (1990) it was found that 

babies with visual impairment indicated a developmental lag in manual behaviors such as 

transferring an object from one hand to another and unilateral reaching (as cited in 

Warren, 1994). Kay Ferrell (1986, p.l23) stated, "If acquiring a critical skill takes longer, 

acquiring higher level skills based on that first skill will take longer yet, and the risk of 

developmental delay becomes more and more certain." It is clear that students with visual 

impairments can fall behind their sighted peers at a very young age and remain behind 

their sighted peers. This discrepancy in skill level may have a negative effect on youth 

with visual impairment, both socially and academically. 

In a study by Berla and Murr from 1975, tangible educational materials were 

being tested for discriminability by an unstated number of Braille readers ranging in age 

from ten to twenty years (as cited in Warren, 1994). It was found that discrimination 

thresholds did not change by grade level, but discrimination improved over time thus 

suggesting students benefited from practice (Warren, 1994). The Berla and Murr study 

supports the notion that if a student with visual impairment is given the opportunity to 

have educational adaptations and uses the adaptations during instruction, the adaptations 

may be better utilized during assessment (as cited in Warren, 1994). 
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In addition, the following factors should also be considered when assessing 

students with visual impairment: the purpose for the assessment needs to be identified, 

each student should be tested as an individual, test administrators need to have 

knowledge in visual impairment, there needs to be careful monitoring of individual 

progress, on-going assessment is necessary and should be guided by an assessment plan, 

each student should have a learning media assessment, and all decisions should be made 

with parents and professionals together (Pugh & Erin, 1999; Heinze, 2000). The 

administration of assessments is a skill, a skill that needs to be taught. According to 

Loftin (1997), many professional pre-service teaching programs offer limited information 

on assessment of students with visual impairment. Heinze (2000) clearly states that in 

order to optimize the testing experience for students with visual impairments, the 

administrator must be familiar with the assessment, materials, and procedures. Items that 

are needed to properly assess students and could be learned in pre-service programs are 

test selection, knowledge of visual condition and affect on learning, additional disabilities 

that affect learning, standardization of test administration and involvement of parents 

(Loftin, 1997). Without proper training of test administrators, validity of performance 

outcomes is questionable. 

Two major issues in assessment of students with visual impairment are validity 

of the measure and the interpretation of test data. When standardization of assessment 

measures is conducted, students with visual impairments are frequently not included in 

the sample or process (Heinze, 2000). This can result in assessments that do not measure 

what they are intended to measure due to the bias that results when testing knowledge 



28 

that is "forever meaningless to the visually handicapped" and may need to be taught and 

evaluated in other ways (Duckworth, 1984). The evaluation of test data is also an issue 

because variables other than visual impairment must be considered. These variables 

include modifications of assessment materials, level of knowledge of the test 

administrator, and interpretation of test results in the context of the grade level of the 

student and access to the general curriculum (Heinze, 2000). Swallow (1981) stated that 

student with visual impairments performance on standardized assessments may not be 

valid and testing modifications may yield unreliable performance outcomes (Swallow, 

1981; Wilson & Pine, 1985). 

Many of the articles available on testing and adaptation for students with visual 

impairments are focused on college-aged students and the administration of the 

Scholastic Aptitude Test and the Graduate Record Examination (Packer, 1989; Wendler 

& Wright, 1994; Bennett, Rock, & Kaplan, 1987; Bennett, Rock, & Jirele, 1987; Rock, 

Bennett, & Jirele, 1988). The most relevant article to student testing and adaptations for 

the visually impaired is "How Much Extra Time Do Visually Impaired People Need to 

Take Examinations: The Case of the SAT" by J. Packer (1989). The issues and results are 

similar to issues and results for school-aged students with visual impairment. In order to 

make the test accessible, adaptations must be implemented (Packer, 1989). Only after the 

assessment has been administered with adaptations can scores be compared to scores of 

non-disabled students who took the assessment under standardized conditions (Packer, 

1989). Packer (1989) studied the administration of the Scholastic Aptitude Test to 2,651 

individuals with visual impairment under the following conditions: Braille, cassette, Izirge 
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type and regular type over a four year period. Results, in general, were that students with 

visual impairment who took the assessment required the greatest amount of time for 

Braille, followed by cassette, large type and finally regular print (Packer, 1989). 

Specific accommodations that were used in taking the Scholastic Aptitude Test 

were identified by 1,001 college students, of which 103 were visually impaired, in a 

survey in an article by Wendler & Wright (1994). Students who participated in testing 

were given a survey on accommodations and format of the test (Wendler & Wright, 

1994). Questions on the accommodations survey were related to accommodations that 

were provided, preparation for the assessment, individual perception of time allotted for 

the assessment and calculator use (Wendler & Wright, 1994). The most typical 

accommodations identified were: extended time, administration in a separate room, use 

of a reader, use of special equipment, large type test, and taking a different test (Wendler 

& Wright, 1994). Similar accommodations are available to school-aged students taking 

the Stanford Achievement Test, 9"^ Edition, and state-mandated assessments to measure 

progress towards the Arizona Academic Standards. 

Besides the types of adaptations used during test administration, items on the 

assessment used to measure student progress have been examined to reduce the effects of 

test bias for individual test items (Knowlton, Seeling, Martin, & Archer, 2003). The 

examination process is implemented with a review committee consisting of a state 

consultant on visual impairments, experienced teacher of the visually impaired, professor 

who works with pre-services teachers of the visually impaired, supervisor of Braille 

transcription and a proofreader who is blind (Knowlton, Seeling, Martin, & Archer, 
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2003). This combination of adaptation and carefully designed test questions has the 

potential to benefit all students with disabilities and English language learners taking 

standardized achievement assessments. 

The education and assessment of students with visual impairments provides 

unique challenges in providing fair opportunities to access information and demonstrate 

acquired knowledge (Arizona Department of Education, 2003). Studies have been 

conducted to consider the unique needs of these learners and factors that provide equal 

access to assessment that will allow scores to be compared to scores of their non-disabled 

peers taking the assessment under standardized conditions. Further studies in the use of 

adaptations in assessment of students with visual impairments must continue. 

Professionals in the field may look to studies in other areas of disability to determine 

supplementary outcomes that may prove beneficial for students with visual impairment. 

Assessment and Special Populations: English Language Learners & Students with 

Learning Disabilities 

English Language Learners (ELL) have a long history of discrimination in 

education and testing due to language barriers, not the lack of knowledge. It is estimated 

that 15% to 20% of students speak a language other than English at home (Avoke & 

Wood-Gamett, 2002). Such diversity in student languages adds another challenge to 

assessing student progress. In Arizona, limited English proficient students were enrolled 

in one of three programs during the 1998-99 school year: English-only, Bilingual, or 

Individual Education Plans (Crawford, 2001). James Crawford (2001) reported that for 
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the 31% of students enrolled in Bilingual programs for students in grades 3 through 11, 

students in Bilingual programs scored higher on the Stanford Achievement Test, 9"* 

Edition, than peers participating in English-only programs. No information was given on 

the limited-English-proficient students enrolled in Individual Education Plans. 

In an effort to include all students in assessment, students with limited English 

proficiency and students in special education are taking assessments that may not be 

measuring the intended skills. In some cases, the tests become a measure of acquisition 

and ability to use English and awareness of the American culture. Some issues that 

pertain to both students with limited English proficiency and students in special education 

are: schools have low expectations, students' lack access to general education content 

courses and materials, students' have incomplete educational backgrounds, and students' 

have a lack of experience with formal assessment (Liu, Thurlow, Erickson, Spicuzza, & 

Heinze, 1997). These factors can have a devastating effect on student scores. To give 

students with limited English proficiency and students in special education equal 

opportunity to demonstrate what they can do, testing accommodations should be utilized 

to level the playing field. In a study completed by Anne Hafner (2001), it was determined 

that Limited English Proficient student do benefit from the use of extended time as an 

accommodation. Stansfield and Rivera (2001) have suggested the consideration of the 

following accommodations on state assessments for Limited English Proficient student: 

extra time, bilingual dictionaries and glossaries, and clarification of words not related to 

content of the test. 
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Many published articles on assessment and accommodations describe college-

aged students with learning disabilities. Ofiesh (2000) confirmed that college students 

with learning disabilities benefited from the extended time accommodation when 

assessed on the Woodcock-Johnson Test of Cognitive Ability-Revised. Extended time is 

the most commonly requested assessment accommodation. It is typically defined as one 

and one-half to two times longer than the time allotted to non-disabled peers (Ofiesh, 

2000; Wright & Wendler, 1994). Extended time was one of the accommodations in a 

study of 181 fourth and fifth grade students with learning disabilities (Fuchs, Fuchs, 

Eaton, Hamlett, Binkley, Crouch, 2000). In addition to extended time, three other 

conditions were discussed. These conditions were standard time, large print, and students 

reading aloud (Fuchs, et. al., 2000). Besides the availability of accommodations, the 

authors also took into consideration the ability of the teachers to make decisions about 

accommodations. Results of the study indicated that students with learning disabilities 

and students without learning disabilities may be provided an advantage with extended 

time, but reading the test aloud made the most statistically significant differences for 

students with learning disabilities (Fuchs, et. al., 2000). As previously noted in this 

paper, the best process for making decisions on accommodation is through the 

Individualized Education Program Team, not an individual teacher. 

Overall, extended time has been studied and recommended as an accommodation 

for Limited English Proficient students and students in special education in many cases. 

Useful information is available in studies performed on larger disabled populations as 

well as students who are considered English Language Learners. Replication of these 
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studies on students with visual impairment can contribute and advance instructional 

techniques and strategies in the classroom. These contributions will also enhance 

appropriate administration of standardized assessment with an anticipated result of 

improved outcomes in performance. 

Background on Testing: Legislative and Legal issues 

The passing of Public Law 107-110 (Public Law 107-110, 2002), that was "an 

Act to close the achievement gap with accountability, flexibility, and choice, so that no 

child is left behind" was not the beginning of accountability but was another step in 

clarifying the rights of students with disabilities within the educational system, including 

the aspect of assessment. One perspective on school accountability, including general 

education and special education, is that when students with disabilities are included in 

accountability systems or accountability plans the general education teacher may feel 

more compelled to include students with disabilities within the educational process (CISP 

Publication and Resources, 1998). This exposes more students with disabilities to the 

general education curriculum and improves their education experience. For example, a 

student with impaired cognitive abilities who was traditionally educated in a resource 

room program for the entire school day could participate in and access a general 

education science program, thus exposing the student to the regular curriculum. With this 

exposure, it is expected that the student will learn all or a portion of the information 

shared in the class. This is information that may not typically be presented in a resource 

room setting. 
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The movement towards inclusion in the general education curriculum and 

participation within a regular education setting, considered to be the least restrictive 

environment, was recently addressed in the Federal Regulations for the Implementation 

of The Individuals with Disabilities Education Act of 1997 (Education Development 

Center, 1999; Shriner, 2000). According to The Individuals with Disabilities Education 

Act of 1997 (Education Development Center, 1999): 

§300.550 General LRE requirements, (b) Each public agency shall ensure 

- (1) That to the maximum extent appropriate, children with disabilities, including 

children in public or private institutions or other care facilities, are educated with 

children who are nondisabled; and (2) That special classes, separate schooling or 

other removal of children with disabilities from the regular educational 

environment occurs only if the nature or severity of the disability is such that 

education in regular classes with the use of supplementary aids and services 

cannot be achieved satisfactorily (Authority: 20 U.S.C. 1412(a)(5)). 

The potential outcome of being educated with nondisabled peers may be: the greater 

exposure to education with nondisabled peers, the greater the exposure to the general 

education curriculum. This relationship should also have a noted effect on standardized 

testing and testing results for students with disabilities. When testing results of all 

students are included in accountability reports, there is usually a trend of higher 

expectations for students with disabilities and the stereotypical attitude of a dual 

education system for special education and general education is reduced (CISP 

Publication and Resources, 1998). 
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Accountability for Educational Progress 

CISP Publications and Resources (1998), defines accountability as a system or 

process of informing both insiders and outsiders as to the direction or path the school or 

school district is moving towards by measuring progress of students on a range of 

variables. These variables are determined on a state-by-state basis. As a result of No 

Child Left Behind and IDEA, state accountability plans must include information about 

student performance on state and national tests, a plan to include all students in the 

assessment process, and a description of what will be accepted as sufficient progress 

based upon the results from assessment. As education continues to employ scientifically 

based research in instruction, accountability plans are also utilizing current trends to 

develop sound measures of progress (CISP Publications and Resources, 1998). Due to 

these recent trends, accountability plans are now more student focused, based on 

performance and inclusion of all students, and backed by qualitative school/district 

reports and student outcome data (CISP Publications and Resources, 1998). The 

consideration of all students in school/district performance outcomes is an issue that 

poses a variety of challenges. One of the greatest challenges is the inclusion of students 

with visual impairment. In addition to adaptation issues common to other disability 

groups, students with visual impairment present their own unique issues. 

Including students with visual impairment in the accountability process with the 

same opportunities as other students, with or without disabilities, is appropriate and 

necessary. While the focus in professional journal articles is usually on the negative 

results of including students with disabilities in accountability discussions, there have 
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been recent studies that included the consideration of both positive and negative results. 

According to Thompson and Thurlow (2001), some of the positive results of including 

students with disabilities in state standards, assessment, and accountability are increased 

access to the general education curriculum, increased inclusion in accountability and state 

assessment, more rigorous education, increased expectations, increase in testing results, 

and more collaboration between special education and general education teachers. 

Standardized testing can provide two useful types of information. First, the 

assessment provides results about an individual student's abilities (Jones, 1996). Second, 

the assessment provides results about group abilities that can be accessed by outside 

agencies (Jones, 1996). This information can be used to make important decisions about 

individual student performance and fundamental program improvements that may be 

needed in a school or district for all students and general education programs (CISP 

Publication and Resources, 1998; Jones, 1996). Standardized testing is perceived as being 

valid and reliable. Jones (1996, p.l) stated, "It is designed to be presented to students in a 

universal fashion so that the methods of administration do not become a variable in the 

performance measure of the students." The controlled variables are important in being 

able to compare student performance to a standard and with other students (Jones, 1996). 

Accountability becomes equal among groups with the same benefits and opportunities. 

Some concerns in accountability systems that pertain to the individual students 

with disabilities are: how to define, measure and monitor progress, what is meant by 

adequate yearly growth, and who determines if a student will participate in state 

mandated testing (Elliott, 2000; Thum, 2003). One challenge in determining adequate 
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yearly growth is the lack of a common measurement tool that can be used with students 

and schools across the country (Thum, 2003). For example, if every state were 

administering the Stanford Achievement Test (SAT), the SAT could become a common 

tool of measurement. It would allow comprehensive study of adaptations required for 

equal access to assessment as a laiger number of test performances by students with 

visual impairment could be analyzed. 

Another topic is in deciding which students with disabilities will participate in 

assessments. In an article by Elliott (2002), the author presented data that were collected 

in a survey completed by 50 states in 1991 and 1995. According to the 1995 data, the 

most common people or groups making decisions as to participation in achievement 

testing for students with disabilities was the Individualized Education Program (lEP) 

Team in 39 states and Multiple Decision Makers in 9 states which includes the lEP Team 

in four of the nine cases (Elliott, 2000). The decision to participate in yearly achievement 

testing for students with visual impairment must be based on their present ability to 

access the general curriculum and the adaptations that are utilized in the classroom that 

would allow equitable access to standardized assessments. The lEP teams have the 

applicable information to make informed decisions regarding the inclusion of students 

with visual impairment in standardized assessment and needed adaptations. 

If standardized testing is to continue to be an important aspect of any 

accountability process, it must be fair and equitable to all students. Access to testing must 

be available without jeopardizing standardization and results. The advantages of 

including students with visual impairments in accountability systems far outweigh any 
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disadvantages with the understanding that any inclusion is done in a planned and 

thoughtful manner. The main benefit for any accountability system is to provide useful 

data to the administration in order to make decisions that will be of benefit to both 

educators and students. If the data are faulty, the reliability and validity of the assessment 

come into question and the value of an accountability system is uncertain. 

Students with visual impairments must be part of an accountability process. The 

important aspect of their inclusion is to provide adaptations that do not change the 

instructional level, the content, or the performance criteria. Adaptations will allow the 

student to access and demonstrate learning without impacting score interpretation. 

Participation in the accountability process as mandated by No Child Left Behind and 

IDEA will result in more opportunities for students with visual impairments to be 

educated on a level equal to their non-disabled peers (Public Law 107-110, 2002; 

Education Development Center, 1999). 

Testing Adaptations: Accommodations & Modifications 

John Haigh (1999, p. 3), defines testing accommodations as "an assessment that is 

administered with a change in one of more specific areas such as: setting, scheduling, 

equipment or technology assistance, presentation, or response" and instructional 

accommodations as "accommodations that at least are permissible in large scale testing." 

Examples of scheduling accommodations are: frequent breaks, extra time or extended 

time, flexible schedule, testing over several days, and others (Haigh, 1999; Massachusetts 

Department of Education, 2003; Thurlow, McGrew, Tindal, Thompson, Ysseldyke & 
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Elliott, 2000). Setting accommodations may consist of: special seating, adjusted seating, 

small group, individual administration at school, individual administration at home, and 

others (Haigh, 1999; Massachusetts Department of Education, 2003; Thurlow, et. al., 

2000). A variety of equipment and /or technical accommodations may be selected, such 

as: large print materials. Braille materials, calculator, spell checker or thesaurus, bilingual 

dictionary, and others (Haigh, 1999; Massachusetts Department of Education, 2003; 

Thurlow, et. al., 2000). Examples of presentation accommodations are: rereading 

directions, written copies of oral directions, video materials, audiotape directions, reading 

of test or part of the test, computer presentation, use of an interpreter for sign language, 

and others (Haigh, 1999; Massachusetts Department of Education, 2003; Thurlow, et. al., 

2000). The last category is response accommodations. Listed are samples of response 

accommodations, such as: marking answers in test booklet, pointing to answers, 

computer response, tape records response, oral response, use of an interpreter for sign 

language, and others (Haigh, 1999; Massachusetts Department of Education, 2003; 

Thurlow, et. al., 2000). 

The Stanford Achievement Test was introduced in 1923 (Stanford Achievement 

Test Series, 9'*^ Edition: Technical Data Report, 1997). Since its inception, the Stanford 

has had nine revisions published to meet the ever-changing needs in education and 

include: updated content to align with current curriculum, updated normative 

information, improve outcomes from testing information, and aesthetic changes (Stanford 

Achievement Test Series, 9"* Edition: Technical Data Report, 1997). 
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Within the state of Arizona, for the administration of the Stanford Achievement 

Test, 9'^ Edition (SAT-9), guidelines on testing adaptations were printed and distributed 

with the assessments. Many of the items listed previously as accommodations are 

considered modifications in Arizona when used for testing. Currently the State of 

Arizona requires its students in grades 2 through 9 to take the Stanford Achievement 

Test, 9'^ Edition. Definitions that were printed in the Building Coordinator Manual are 

listed below: 

Adaptations 

Adaptations are changes made to the environment, curriculum, instruction 

and/or assessment practices in order for a student to be a successful learner. 

Adaptations include accommodations and modifications. Adaptations are based 

on an individual student's strengths and needs. (Stanford Achievement Test 

Series, 9'^ Edition: Building Coordinator Manual Arizona Student Achievement 

Program, 2002, p. 13) 

Accommodations 

Accommodations are provisions made in how a student accesses and 

demonstrates learning. These do not substantially change the instructional level, 

the content or the performance criteria. The changes are made in order to provide 

a student equal access to learning and equal opportunity to demonstrate what is 

known. (Stanford Achievement Test Series, 9"^ Edition: Building Coordinator 

Manual Arizona Student Achievement Program, 2002, p. 13) 
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Modifications 

Modifications reflect changes in the test administration that effect 

standardization and, thus, the comparability of scores and may also involve 

substantial changes in what a student is expected to learn and to demonstrate. 

Changes may be made in the instructional level, the content or the performance 

criteria. Such changes are made to provide a student with meaningful and 

productive learning experiences, environments and assessments based on 

individual needs and abilities. (Stanford Achievement Test Series, 9"^ Edition: 

Building Coordinator Manual Arizona Student Achievement Program, 2002, 

p.l3) 

Some examples of accommodations in Arizona used on the 2001-02 administration of the 

SAT-9 included providing special lighting, providing slant board or wedge, and signing 

or reading written directions to students (Stanford Achievement Test Series, 9"' Edition: 

Building Coordinator Manual Arizona Student Achievement Program, 2002). Examples 

of modifications used in Arizona for the 2001-02 administration the SAT-9 included 

extending time, administering test over several sessions, and allowing frequent breaks 

(Stanford Achievement Test Series, 9"^ Edition: Building Coordinator Manual Arizona 

Student Achievement Program, 2002). 

John Haigh (1999, p. 3) defines testing modifications as "varying from state to 

state or test to test and for different purposes" and instructional modifications as "an 

alteration or adjustment that allows the student to gain access to instruction." The lack of 

clear definitions has lead to a wide range of modifications being used by a variety of 
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states. With modifications there is greater opportunity for misinterpretation of score 

results and changing the construct due to the flexibility in interpretation of the definition 

(Haigh, 1999). Modifications can extend into the curriculum, materials, and instruction 

(Haigh, 1999). For example, instructional modifications may include: reducing the 

number of problems a student is expected to complete, simplifying worksheets, tutoring, 

or providing organizational information (Haigh, 1999). In order to increase the 

percentages of students with disabilities participating in assessments and leveling the 

playing field, the consideration and implementation of appropriate adaptations are needed 

for students with disabilities (Shriner, 2000; Education Development Center, 1999). The 

adaptations are intended to give the students with disabilities a level or equal chance at 

demonstrating knowledge based on requirements or standards (CISP Publications and 

Resources, 1998). Adaptations are not intended to give the students with disabilities an 

unfair advantage over the general population. Therefore, adaptations should be based on 

individual students needs and determined by an informed Individualized Education 

Program (lEP) team. Thurlow, House, Scott, & Ysseldyke (2000), stated that after 

examining participation and adaptation policies of various states, most states identified 

the Individualized Education Program Team as the key decision making group. 

Once the adaptations are selected, it should be determined if the adaptations are 

making a difference. In a presentation by Anne Hafner (2001), "Evaluating the Impact of 

Assessment Accommodations on Test Scores of LEP Students and Non-LEP Students," 

the use of accommodations was shared from a study of 292 students in the 4"* grade and 

160 students in the 7'^ grade from California and New Mexico. The CTB/McGraw Hill 
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Terranova Math Test and the LSA were presented under the following conditions: (1) 

regular time, (2) extended time, and (3) extended time plus extended oral presentation 

(Hafner, 2001). The assessment was presented to 4'*' and 1^^ grade students who were 

classified as LEP students, including LEP students with disabilities, and non-LEP 

students (Hafner, 2001). It was found that both groups showed higher mean scores with 

the use of accommodations, particularly extra time (Hafner, 2001). There was no 

comparison of the LEP students' mean scores with accommodations to the non-LEP 

students' mean scores without accommodations, which could have demonstrated the 

effect of accommodations with respect to "leveling of the playing field". 

Ideally, adaptations should be used during instruction as well as during testing. If 

a student with a visual impairment needs tactual materials to access instruction, to 

complete classroom math assignments and to demonstrate acquisition of skills through 

assessment, then the same student with a visual impairment will also need tactual 

materials to complete standardized assessments in order to demonstrate knowledge. This 

is an example of providing an equal opportunity versus giving the student with a visual 

impairment an unfair advantage. In a study by Landau, Russell, Gourgey, Erin, and 

Cowan (2003), eight participants with visual impairments utilized a Talking Tactile 

Tablet (TTT), an audio-tactile computer device that tactually displays graphic images, to 

take a twelve-item math test. Participants had stated that they usually had difficulty 

taking math tests and reading graphs (Landau, Russell, Gourgey, Erin, & Cowan, 2003). 

The study concluded, "The TTT had a positive impact on the participants' performance" 

(Landau, Russell, Gourgey, Erin, & Cowan, 2003). 
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Another study that looks at eliminating bias and barriers in assessment is "The 

Word Test: Language Assessment of Elementary Age Visually Impaired Children" 

(Wilson & Pine, 1985). The investigators examined the use of an assessment that is 

administered verbally, requires oral response, and does not contain visual materials, thus 

eliminating the need for adaptations for students with visual impairment (Wilson & Pine, 

1985). The administrators gave The Word Test to 30 students with visual impairments, 

from 6 to 12.6 years of age (Wilson & Pine, 1985). The study concluded that 70% of 

participants scored similar to sighted peers within six months of their age (Wilson & 

Pine, 1985). This view of assessment for students with visual impairments provided equal 

and non-biased access to assessment without the use of adaptations, accommodations, or 

modifications. These two studies are examples that can be cited in any discussion 

regarding the provision of equal access and opportunity to standardized assessment that 

will provide valid and reliable measures of performance. Although both studies provide 

valuable information regarding the equal access and inclusion of students with visual 

impairment in standardized assessment, one limitation is the lack of discussion on the 

impact that fixed factors may have played in performance outcomes. 

When teaching students with visual impairment, adaptation of print medium is 

often utilized. Braille and large print are standard adaptations. Large print may either be 

presented through actual modification of print into larger print or the use of a 

magnification device such as a CCTV. These adaptations are frequently referred to in the 

literature as accommodations. Braille and large print both substantially change the 

administration of standardized assessments. In both cases the presentation of the test is 
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altered, the directions are often altered, and most students with visual impairment require 

extra time. In most testing situations, students who use Braille are given twice the 

normally required time and students who use large print are given one-and-one-half-times 

the normally required time (Ofiesh, 2000; Wright & Wendler, 1994). 

Two separate studies that examined students' reading speed and comprehension 

between standard and large print were "A Comparison of the Effectiveness of Standard 

Print in Facilitating the Reading of Visually Impaired Students" by Sykes and "Reading 

Performance of Normally Sighted and Partially Sighted Third and Fourth Grade Students 

Using Regular Print and Large Print" by Morris (as cited in Lussenhop & Com, 2002). 

Sykes had 41 students with visual impairment, ages 13 to 20, take the Davis Reading Test 

in both standard print (10 pt.) and large print (18 pt.); Morris had 46 students (half were 

partially sighted) in 3'^'' and 4'*^ grade take the Gilmore Oral Reading Test in both standard 

print and large print (as cited in Lussenhop & Com, 2002). It was not stated if students 

used additional optical devices in either study (Lussenhop & Com, 2002). 

Both studies presented similar results. First, comprehension scores did not differ 

significantly between standard and large print. Second, reading rate or reading speed did 

not differ significantly between standard print and large print (Lussenhop & Com, 2002). 

These results dispute the need for instmctional and assessment adaptations when 

considering the need for large print for students with visual impairment. 

Although both studies are approximately 30 years old, they are important because 

they challenged traditional views of adaptation and equal access to materials. There is no 

indication in a review of the literature that these studies have been replicated. With the 
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change in the demographics of students with visual impairment, this comparison needs to 

be addressed with an additional focus on fixed factors that may influence the use of 

standardized assessment adaptation. 

Conclusion 

With the importance placed on accountability, student performance is the 

focus of educational reform at every level of the educational infrastructure (Elliott, 2000). 

Many states are using state-level assessment, frequently tied to state standards, for 

accountability measures (Elliott, 2002). Nationally recognized norm-referenced 

assessment, such as the Stanford Achievement Test, is also a requirement by many states 

to measure progress in the general education curriculum. Students with disabilities, 

including those students with visual impairments, must be included in these assessments 

in order to measure progress against the regular education standard. According to Chase 

(1986), it is important to take into consideration the development and impact of vision 

loss while teaching and assessing students with visual impairments. 

Frequently, students with visual impairments must rely on other channels to learn 

and demonstrate what they know (Warren, 1994; Dion, Hoffman, & Matter, 2000). 

Unlike typically developing peers who use traditional educational materials and testing 

materials, a student with visual impairment may require books on tape or Braille tests. 

When using adapted materials, such as Braille, teaching abstract concepts like geometry 

becomes a challenge to both the learner and the teacher. Worchel (1951) reported that 

congenitally blind students developed images based on "feel" and described memories or 
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ideas from their images (as cited in Warren, 1994, p. 175). Based on concepts described 

by Worchel, using simple bar graphs and scientific diagrams becomes challenging. 

Unlike sighted peers who glance at the graph and have an understanding of the 

relationship of the items, a student with visual impairment needs time to explore the 

tactual image and may need verbal direction as well. In a study by Berla and Murr (1975) 

in which tangible educational materials were tested, it was determined that through 

practice, students could improve skills (as cited in Warren, 1994). These additional 

challenges and factors make learning and assessing learning demanding for students with 

visual impairments. 

Similar challenges are noted by English language learners and students with 

learning disabilities. In some cases, students are being asked to take an assessment in a 

language in which they are only socially proficient, not academically proficient. One 

study estimated that 15% to 20% of students speak a language other than English in their 

home (Avoke & Wood-Gamett, 2002). In this case, are the schools, districts, and testing 

manufacturers testing the academic skills of the students or the English proficiency of the 

students? 

To increase the chances for an equal opportunity to demonstrate knowledge, 

English language learners should have access to testing accommodations. In a study by 

Hafner (2001) it was determined that English language learners can benefit from testing 

accommodations, much like students with learning disabilities and students with visual 

impairments. For English language learners and students with disabilities, the use of 

testing adaptations may be necessary to access assessments equal to their non-disabled 
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peers. Ofiesh (2000) confirmed that students with learning disabilities benefited from the 

accommodation of extended time. Similar results were found by Stanfield and Rivera 

(2001) for Limited English Proficient students. The purpose of these adaptations is not to 

provide an unfair advantage but to provide a fair opportunity. 

After students are assessed with needed adaptations, scores should be utilized to 

identify needs for classroom teachers, improving instruction, evolving curriculum, and 

monitoring growth over time. Jones (1996) reported that assessment results have two 

purposes; providing results about an individual's abilities and providing results about 

group abilities. Thompson and Thurlow (2001) reported that some positive results from 

assessment are increased numbers of students with disabilities included in state standards, 

increased access to general education curriculum, increased collaboration between special 

education teachers and general education teachers, and increased expectations. If this is 

the case, now is the time to reflect on testing and testing results and live up to the spirit of 

the law by making sure no child is left behind, from instruction, curriculum, and 

accountability. 
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CHAPTER 3: METHODOLOGY 

This section describes the population, instrumentation, design, research 

hypotheses, and procedures. The participants were students with visual impairments in 

grades two through eight that attended either a specialized school for the visually 

impaired or public schools in Arizona with support from the specialized school. Each 

participant needed to complete any or all of the following clusters of the Stanford 

Achievement Test, 9"* Edition (SAT-9), during the 2001-02 school year to be included in 

the study: (1) SAT-9 Total Reading, (2) SAT-9 Total Mathematics, and/or (3) SAT-9 

Language. In addition to the test scores, information on ethnicity, home language, reading 

medium, and disability classification was collected for each student. The scores and 

demographic information were used for the following purposes. First, the data were 

analyzed to determine if the demographic information had an effect on SAT-9 scores. 

Second, the data were analyzed to determine if testing adaptations had an effect on SAT-

9 scores. This was completed with a sample of 52 students, taken from the 71 students 

identified for this study who had data on testing modifications used during the 2001-02 

testing season. Finally, the testing modification data were analyzed to determine if there 

were typical testing modifications used by students with visual impairment and if the 

modifications used could be combined and reduced into fewer factors. 
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Population 

This study was conducted at a specialized school for the visually impaired. The 

school serves approximately 550 students with visual impairment ranging from birth to 

22 years. The agency employs about 90 teachers to work with this specific population. 

This number does not include support staff and paraprofessionals. 

Sample 

For this study, 71 students with various levels of visual impairments including 

students with additional disabilities comprised the sample (see TABLE 1.1). The 

additional disabilities may include hearing impairment, mild mental retardation, 

traumatic brain injury, other health impairment, orthopedic impairment, autism, 

emotional disability, and moderate mental retardation. The independent variables were 

ethnicity, home language, reading medium, and disability classification. The dependent 

variable was the Stanford Achievement Test, 9"^ Edition; students in the study must have 

been in grades 2 through 9 during the 2001-2002 school year in order to participate in the 

assessment. The covariate or moderator variable was the use of testing modifications by a 

student. 
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Table 1.1: Frequency data for sample 

Category: Ethnicity Fret|uency Percent 

White 39 54.9% 

Non-White 32 45.1% 

Total 71 100% 

Category; Home Language Frequency Percent" 

English 63 88.7% 

Non-English 8 11.3% 

Total 71 100% 

Category: Reading Medium Frequency Percenl 

Print 24 33.8% 

Large Print 32 45.1% 

Braille 15 21.1% 

Total 71 100% 

Category: Disability ClassiOcation Frequency Percent 

Visually Impaired (VI) 54 76.1% 

VI + Additional Disabilities 17 23.9% 

Total 71 100% 

Thirty-seven percent of the students in this study attended a specialized school for 

the visually impaired and 63% attended public school with support from teachers of the 
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visually impaired. From the group of 71 students, 26 (32.5%) completed the assessment 

on-grade-level, 34 (42.5%) completed the assessment out-of-grade-level, and there were 

no data available on 20 (25%) of the students. For the students who completed the 

assessment on-grade-level the scores were: Total Reading X = 4.54, S = 1.532, Total 

Mathematics X = 4.72, S = 1.595, and Language X = 4.00, S = 1.615 (see Figure 1.1). 

For the students who completed the assessment out-of-grade-level the scores were: Total 

Reading X = 3.92, S = 1.640, Total Mathematics X = 4.48, S = 1.675, and Language X = 

3.64, S = 1.997. For students in Arizona public schools in grades 2-9, who completed the 

assessment on-grade-level, the SAT-9 percentile rank scores were: Total Reading from 

43 to 57 which falls in the 5'^ stanine. Total Mathematics from 56 to 62 which fall in the 

5"* and 6"^ stanines, and Language from 42 to 58 which falls in the 5'*^ stanine (see Table 

2.1) (Arizona Department of Education, 2002). 

FIGURE 1.1: Student performance 
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Permission from Human Subject Review and the participating school 

administration was obtained. Because the data is reported as group data and individual 

students are not identifiable, minor assent and parental consent were not necessary. 

Instrumentation 

The dependent variable in this study was the Stanford Achievement Test, 9^'' 

Edition, scores for students with visual impairment including students with multiple 

disabilities from the 2001-2002 school year. Stanine scores from the Total Reading, Total 

Math, and Language content clusters of the Stanford Achievement Test, 9"^ Edition, will 

be collected from students with visual impairment across the State of Arizona who are 

served by a specialized school for the visually impaired. 

Stanford Achievement Test, 9'^ Edition (SAT-9), is a norm-referenced, standards-

based achievement test that is produced by Harcourt Education Research Company. The 

SAT-9 is designed to measure "current national consensus curriculum and modem 

education trends" (Stanford Achievement Test Series, 9"^ Edition: Technical Data Report, 

1997, p. 7). The assessment covers several areas or content clusters. Examples of content 

cluster are Word Study Skills, Reading Vocabulary, Reading Comprehension, 

Mathematics Problem Solving, Mathematics Procedures, Spelling, Language, Study 

Skills, Environment, Science, and Social Studies (Stanford Achievement Test Series, 9*'' 

Edition; Compendium of Instructional Objectives, 1996). The content clusters are 

combined to acquire results. For example, at the TASK 1 level, the content clusters of 
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Vocabulary and Reading Comprehension are combined and results are presented as Total 

Reading (Stanford Achievement Test Series, 9*'' Edition: Compendium of Instructional 

Objectives, 1996). Although there are many content clusters offered by Harcourt 

Education Research Company, Arizona only requires students to be tested in the content 

clusters that generate Total Reading, Total Mathematics, and Language results. 

In Arizona, students in grades 2 through 9 take the exam annually in the spring of 

each school year. When administering the SAT-9, as with any standardized assessment, 

there is protocol that must be followed. One of the standardized areas for test 

administration is time. When administering the assessment, time allotted for the content 

clusters varies depending on the level of the test and the content cluster. For Reading 

Comprehension, the time scheduled for administration varies from 40 minutes to 50 

minutes and during this time the students are presented with 40 to 54 multiple choice 

items (Stanford Achievement Test Series, 9'^ Edition: Building Coordinator Manual 

Arizona Student Achievement Program, 2002. 

After students complete the exams, they are machine scored by Harcourt Brace 

and results are mailed to school testing coordinators. Braille tests are hand scored and 

results are shared with school testing coordinators and submitted to student files. Scores 

for Total Reading, Total Math, and Language will be used in this study. 

According to the Analysis of Arizona Stanford Achievement Test, 9"^ Edition, 

Spring 2002 Results report, there were approximately 470,000 students in grades 2-9 

tested in the 2001-2002 school year (Arizona Department of Education, 2003). Results 

were posted for reading, math, and language (Arizona Department of Education, 2003). 
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Student in Arizona have been taking the SAT-9 since 1997 and it is now possible to 

compare results over a five-year period to monitor progress over time (Arizona 

Department of Education, 2003). 

Similar data are available for students in special education. The special education 

results are reported in percentile rank by grade level and by on-level or out-of level 

administration (Arizona Department of Education, 2003). Results for students in special 

education who took the test on-level and special education students who took the 

assessment out-of-level have similar percentile ranks. From the posted results, it is not 

possible to determine what percentage of the special education students tested were 

students with visual impairments or visual impairment with additional disabilities. It is 

also not possible to determine the effects of ethnicity, home language, reading medium, 

or testing modifications. 

For this study, the covariate or moderator variable of testing modifications was 

measured by the Testing Adaptations Data Collection form (see Appendix B) developed 

at the participating school. The Testing Adaptations Data Collection form was aligned 

with accommodations and modifications identified on the Arizona Department of 

Education Web Site. This form was mailed or emailed to approximately 50 teachers of 

the visually impaired working in the specialized school that serves children with visual 

impairments in Arizona and to teachers of the visually impaired working in the regional 

cooperative program that serves children with visual impairments in the home school 

districts in their local Arizona communities. The Testing Adaptations Data Collection 

form reflected testing accommodations and modifications identified on each student's 



56 

Individualized Education Program, developed by the Individualized Education Program 

team. Accommodations and modifications that are identified should reflect adaptations 

typically utilized with the student during instruction and assessment. This study used only 

the modification results as they have the most significant impact on the assessment by 

changing standardization. 

Design 

A posteriori or post-hoc design was used for this study. The Accountability Office 

of a specialized school for the visually impaired had already collected the data, although 

it had not yet been analyzed. 

A factorial Analysis of Variance (ANOVA) was used to determine if SAT-9 

scores differ by ethnicity, home language, reading medium, and disability classification. 

Also, the relationship between ethnicity, home language, reading medium, and disability 

classification was analyzed. An ANOVA was used to test for significance of group data; 

this measure can be used when the independent variables are categorical and the 

dependent variable is quantitative (Mertler & Vannatta, 2002). 

A factorial Analysis of Covariance (ANCOVA) was used to determine if SAT-9 

scores differ by ethnicity, home language, reading medium, and disability classification 

when controlling for testing modifications. Also, the relationship between ethnicity, 

home language, reading medium, and disability classification will be analyzed when 

controlling for testing modifications. An ANCOVA was used to test for significance of 

group data while controlling the dependent variable with the use of a covariate or 
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moderator variable; this measure can be used when the independent variables are 

categorical and the dependent variable and covariant are quantitative (Mertler & 

Vannatta, 2002). In this study, the covariate represented the use of testing modifications, 

not the number of testing modifications. 

Frequency data were collected and analyzed on testing modifications. Data were 

also examined for patterns in repeated clusters of testing modifications. An example of a 

testing modifications cluster used during an assessment may be extended time and 

flexible testing schedule. This cluster may be implemented for many students, creating a 

repeated co-occurrence of testing modifications. 

A principal components analysis, a type of factor analysis, was completed. The 

principal components analysis was used to determine if all testing modifications in this 

study have equal weight and if the number of testing modifications could be reduced by 

combining similar modifications into groups or categories. The categories in a principal 

components analysis are referred to as components. 
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Research Hypotheses 

1. Hypothesis: SAT-9 stanine scores will not differ among individual students with 

visual impairments by ethnicity, home language, reading medium, or disability 

classification. (ANOVA) 

2. Hypothesis: The relationship between ethnicity, home language, reading medium, 

and disability classification will not differ for SAT-9 stanine scores. (ANOVA) 

3. Hypothesis: SAT-9 stanine scores will not differ by the individual factors of 

ethnicity, home language, reading medium, or disability classifications among 

students with visual impairments when controlling for testing modifications. 

(ANCOVA) 

4. Hypothesis: The relationship between ethnicity, home language, reading medium, 

and disability classification will not differ for SAT-9 stanine scores when 

controlling for testing modifications. (ANCOVA) 

5. Hypothesis: There are not any typical testing modifications used by students with 

visual impairments. (Frequency Data) 

6. Hypothesis: All testing modifications in this study are unique and the number of 

variables can not be reduced though a principal component analysis. (Principal 

Component Analysis) 

Procedures 

After approval was obtained from Human Subjects Review and the school 

administration, data were collected from the school's server-based data bank and the 
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school's accountability office. The server-based data bank contains information on 

ethnicity, home language, and disability classification. The school's accountability office 

collects information on reading medium, testing adaptations, and Stanford Achievement 

Test, 9"^ Edition, results. The information that was gathered was entered into a SPSS file, 

on a computer at the school site, and will remain the property of the school. 

A factorial Analysis of Variance, factorial Analysis of Covariance, and a principal 

component analysis were completed for each of the following groups: total reading, total 

math, and language. When the statistical analyses are completed, the results were 

analyzed. 

Analysis 

When this study was originally designed, each fixed factor had at least two 

categories. Gender had two categories. Ethnicity, home language, reading medium, and 

disability classification had thee factors each. The original design would have been a 

2x3x3x3x3 factorial ANOVA. The problem with this design is that for each category 

there should be between 10 to 15 cases. With this type of ratio, there would need to be 

from 140 to 210 cases in the study. After reviewing files collected by the school 

accountability office there were only 71 useable cases. There were too many factors to 

show significance. In order to reduce the number of factors, the following steps were 

taken: 1) the factor of gender was dropped, 2) ethnicity, home language and disability 

classification were reduced to two factors each, and 3) reading medium remained three 

factors. The fixed factor ethnicity was transformed and categories were renamed "White" 
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and "Non-White". The fixed factor home language was transformed and categories were 

renamed "English" and "Non-English". The fixed factor of disability classification was 

transformed and categories were renamed "Visually Impaired" and "Visually Impaired 

plus Additional Disabilities". The fixed factor reading medium remained and the 

categories were print, large print, and Braille. 

Before the statistics were run, using SPSS statistical data software, data were 

prescreened. The entered data were verified by double checking every S"' student's 

entries, missing data were collected from files when it was available, and data were 

reviewed for extreme values and outliers. To reduce the chance of distorting results, 

listwise default and transform were not used. Data were analyzed for outliers, then for 

normality, linearity, and homoscedasticity. When the data were ready, the factorial 

ANOVA and factorial ANCOVA were completed. This included a Levene's test for 

equality of variance and a Bonferroni. The Bonferroni was completed on reading medium 

only because there must be three or more categories for the factor being analyzed. 

Finally, a principal components analysis was completed on modification data in an 

attempt to reduce the number of factors into groups with similarities. The principal 

components analysis is a specific type of factor analysis. Principal components analysis is 

used in exploratory situations to analyze variance (Mertler & Vannatta, 2002). The types 

of variance that are analyzed included unique, shared and error variance (Mertler & 

Vannatta, 2002). 
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Summary 

A posteriori or post-hoc design was used to analyze data that had been previously 

collected by the Accountability Office at a specialized school for the visually impaired. A 

factorial analysis of variance (ANOVA) and factorial analysis of covariance (ANCOVA) 

were used to analyze the fixed factors (ethnicity, home language, reading medium, and 

disability classification) moderated by testing modifications, a type of adaptation. A 

principal components analysis was completed on the modification data to reduce the 

number of modifications into common reoccurring clusters. 
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CHAPTER 4: RESULTS 

After screening the data, statistical procedures were completed with the SPSS 

statistical graduate student package. Frequency, ANOVA, ANCOVA, and principal 

components results are presented to respond to the research questions developed and 

supported in this study. Seventy-one students with various levels of visual impairments 

including students with additional disabilities comprised the sample of the population. 

The independent variables were ethnicity, home language, reading medium, and 

disability classification. The dependent variable was the Stanford Achievement Test, 9"^ 

Edition; students in the study must have been in grades 2 through 9 during the 2001-2002 

school year in order to participate in the assessment. The covariate or moderator variable 

was the use of testing modifications by a student. 

Thirty-seven percent of the students in this study attended a specialized school for 

the visually impaired and 63% attended public school with support from teachers of the 

visually impaired. From the group 71 students, 26 (32.5%) completed the assessment on-

grade-level, 34 (42.5%) completed the assessment out-of-grade-level, and there was no 

data available on 20 (25%) of the students. For the students in the study that completed 

the assessment on-grade-level the scores were in the following stanines: Total Reading 

4^^ stanine. Total Mathematics 4'^ stanine, and Language 4"' stanine. For peers in Arizona 

public schools that completed the assessment on-grade-level the scores were in the 

following stanines: Total Reading 5"^ stanine. Total Mathematics S"' through 6"^ stanines, 

and Language 5'^ stanine (Arizona Department of Education, 2002). 
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Results: 1) Do SAT-9 stanine scores differ among individual students with visual 

impairments by ethnicity, home language, reading medium, or disability classification? 

and 2) Does the relationship between ethnicity, home language, and reading medium, and 

disability classifications differ for SAT-9 stanine scores? 

ANOVA Results: Fixed Factor Frequencies 

Stanford Achievement Tests, 9"^ Edition (SAT-9), stanine scores for total reading, 

total mathematics, and language were used as dependent variables in three separate 

ANOVA calculations. Ethnicity, home language, reading medium, disability 

classification were used as independent variables or fixed factors. Frequency was 

determined for all categorical variables of the fixed factors. Of the 71 students in the 

study: ethnicity breakdowns were 54.9% white and 45.1% non-white; home language 

breakdowns were 88.7% English and 11.3% non-English; reading medium breakdowns 

were 45.1% large print, 33.8% print, & 21.1% Braille; and disability classification 

breakdowns were 76.1% visually impaired and 23.9% visually impaired with additional 

disabilities. (Mertler & Vannatta, 2002) 

ANOVA Results: SAT-9 Total Reading Stanine Scores 

A 2x2x3x2 factorial ANOVA was conducted to investigate SAT-9 Total Reading 

Stanine Scores and the relationship between ethnicity, home language, reading medium, 

and disability classifications; results are presented in summary TABLE 2.1. Levene's test 

of equality of error variance was conducted. The null hypothesis was rejected with a 
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significance level of .196. ANOVA results did not demonstrate a significant main effect 

for ethnicity, home language, reading medium, or disability classification. In addition 

there was no significant interaction between factors. A Bonferroni's post hoc was 

conducted to determine which reading medium categories were significantly different. 

Results indicated that there was no significant difference in the mean of the reading 

mediums at the .05 level. Large print mean scores were slightly higher than print mean 

scores by a mean difference of .88; and print mean scores were slightly higher than 

Braille mean scores by a mean difference of .49. (Mertler & Vannatta, 2002) 
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TABLE 2.1: Factorial ANOVA summary for sat-9 total reading stanine scores 

Source ss . . .  df m:, •' F ; : 

Between Treatments 53.897a 14 3.850 1.150 .341 .240 

Disability Classification .236 1 .236 .071 .792 .001 

Home Language .117 1 .117 .035 .852 .001 

Ethnicity 3.150 1 3.150 .941 .337 .018 

Reading Medium 4.599 2 2.300 .687 .508 .026 

Disability Classification & Home 
Language 

.000 0 .000 

Disability Classification & 
Ethnicity 

.141 1 .141 .042 .838 .001 

Home Language & Ethnicity .000. 0 .000 

Disability Classification & Home 
Language & Ethnicity 

.000 0 .000 

Disability Classification & 
Reading Medium 

.342 2 .171 .051 .950 .002 

Home Language & Reading 
Medium 

6.161 2 3.081 .920 .405 .035 

Disability Classification & Home 
Language & Reading Medium 

.000 0 .000 

Ethnicity & Reading Medium .557 2 .279 .083 .920 .003 

Disability Classification & 
Ethnicity & Reading Medium 

4.413 2 2.206 .659 .522 .025 

Home Language & Ethnicity & 
Reading Medium 

.000 0 .000 

Disability Classification & Home 
Language & Ethnicity & Reading 
Medium 

.000 0 .000 

Within Treatments 170.724 51 3.348 

Total 1421.000 66 

a. R Squared = .240 (Adjusted R Squared = .031) 
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ANOVA Results: SAT-9 Total Mathematics Stanine Scores 

A 2x2x3x2 factorial ANOVA was conducted to investigate SAT-9 Total 

Mathematics Stanine Scores and the relationship between ethnicity, home language, 

reading medium, and disability classifications; significant results are presented in 

summary TABLE 3.1. Levene's test of equahty of error variance was conducted. The null 

hypothesis was rejected with a significance level of .074. ANOVA results did not 

demonstrate a significant main effect for ethnicity, home language, reading medium, or 

disability classification. Interaction between factors was significant for home language & 

reading medium F(2,52) = 1.285, p = .285, partial = .047; and disability classification 

& ethnicity & reading medium F(2,52) = 1.212, p = .306, partial = .045. Because 

effect size does not exceed .50, the strength of the associations is low. A Bonferroni's 

post hoc was conducted to determine which reading medium categories were 

significantly different. Results indicated no significant difference in means at the .05 

level. Print mean scores were slightly higher than large print mean scores by a mean 

difference of .21; and large print mean scores were slightly higher than Braille mean 

scores by a mean difference of .83. (Mertler & Vannatta, 2002) 
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TABLE 3.1; Factorial ANOVA summary for sat-9 total mathematics stanine scores 

Source SS df MS P 

Between Treatments 38.490a 15 2.566 .707 .766 .io9 

Disability Classification .539 1 .539 .149 .702 .003 

Home Language 1.545 1 1.545 .426 .517 .008 

Ethnicity .758 1 .758 .209 .650 .004 

Reading Medium 6.300 2 3.150 .868 .426 .032 

Disability Classification & Home 
Language 

.481 1 .481 .132 .717 .003 

Disability Classification & 
Ethnicity 

.317 1 .317 .087 .769 .002 

Home Language & Ethnicity .000 0 .000 

Disability Classification & Home 
Language & Ethnicity 

.000 0 .000 

Disability & Reading Medium 2.368 2 1.184 .326 .723 .012 

Home Language & Reading 
Medium 

9.330 2 4.665 1.285 .285 .047 

Disability Classification & Home 
Language & Reading Medium 

.000 0 .000 

Ethnicity & Reading Medium .152 2 7.597E-
02 

.021 .979 .001 

Disability Classification & 
Ethnicity & Reading Medium 

8.799 2 4.400 1.212 .306 .045 

Home Language & Ethnicity & 
Reading Medium 

.000 0 .000 

Disability Classification & Home 
Language & Ethnicity & Reading 
Medium 

.000 0 .000 

Within Treatments 188.731 52 3.629 

Total 1705.000 68 

a. R Squared = .169 (Adjusted R Squared = -.070) 
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ANOVA Results: SAT-9 Language Stanine Scores 

A 2x2x3x2 factorial ANOVA was conducted to investigate SAT-9 Language 

Stanine Scores and the relationship between ethnicity, home language, reading medium, 

and disability classifications; significant results are presented in summary TABLE 4.1. 

Levene's test of equality of error variance was conducted. The null hypothesis was 

rejected with a significance level of .480. ANOVA results demonstrated a significant 

main effect for reading medium F(2,52) = 1.145, p = .326, partial = .042. Interaction 

between factors was significant for language & reading medium F(2,52) = 2.639, p = 

.081, partial n = .092; and ethnicity & reading medium F{2,52) = 1.125, p = .332, partial 

= .041. Because effect size does not exceed .50, the strength of the associations is low. 

A Bonferroni's post hoc was conducted to determine which reading medium categories 

were significantly different. Results indicated no significant difference in means at the 

.05 level. Large print mean scores were slightly higher than print mean scores by a mean 

difference of .59; and print mean scores were slightly higher than Braille mean scores by 

a mean difference of .42. (Mertler & Vannatta, 2002) 
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TABLE 4.1: Factorial ANOVA summary for sat-9 language stanine scores 

Source SS dt A MS 
'' 

Between Treatments 51.138a 14 3.653 1.134 .353 .234 

Disability Classification 1.160 1 1.160 .360 .551 .007 

Home Language 5.702E-02 1 5.702E-
02 

.018 .895 .000 

Ethnicity .444 1 .444 .138 .712 .003 

Reading Medium 7.374 2 3.687 1.145 .326 .042 

Disability Classification & Home 
Language 

.000 0 .000 

Disability Classification & 
Ethnicity 

1.464 1 1.464 .455 .503 .009 

Home Language & Ethnicity .000 0 .000 

Disability Classification & Home 
Language & Ethnicity 

.000 0 .000 

Disability Classification & 
Reading Medium 

2.512 2 1.256 .390 .679 .015 

Home Language & Reading 
Medium 

17.002 2 8.501 2.639 .081 .092 

Disabihty Classification & Home 
Language & Reading Medium 

.000 0 .000 

Ethnicity & Reading Medium 7.250 2 3.625 1.125 .332 .041 

Disability Classification & 
Ethnicity & Reading Medium 

.896 2 .448 .139 .871 .005 

Home Language & Ethnicity & 
Reading Medium 

.000 0 .000 

Disability Classification & Home 
Language & Ethnicity & Reading 
Medium 

.000 0 .000 

Within Treatments 167.489 52 3.221 

Total 1251.000 67 

a. R Squared = .234 (Adjusted R Squared = .028) 
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Results: 3) Do SAT-9 stanine scores differ by the individual factors of ethnicity, home 

language, reading medium, or disability classification among students with visual 

impairments when controlling for testing modifications? and 4) Does the relationship 

between ethnicity, home language, and reading medium, and disability classifications 

differ for SAT-9 stanine scores when controlling for testing modifications? 

ANCOVA Results: SAT-9 Total Reading Stanine Scores 

Before conducting a 2x2x3x2 factorial ANCOVA, data were tested for 

Homogeneity of Regression slopes. This was done for SAT-9 Total Reading to 

investigate the relationship between ethnicity, home language, reading medium, and 

disability classifications while moderating for testing modifications. It was found that the 

F-test was significant for interaction of the independent variables and the covariate 

indicated Heterogeneous of Regression Slopes (see TABLE 5.1). Heterogeneous of 

Regression slopes occur when the slopes of the independent variable and covariate are 

not equal and the regression line intersect (Mertler & Vannatta, 2002). Due to the 

interaction of the variables, an ANCOVA could not be conducted. (Mertler & Vannatta, 

2002) 
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TABLE 5.1: F-test results for sat-9 total reading stanine scores 

Source. ^ 5':- SS 0 ; MS P 

Between Treatments 59.273a 13 4.559 1.124 .374 .300 

Disability Classification & Home 
Language & Ethnicity & Reading 
Medium & Testing Modifications 

59.273 13 4.599 1.124 .374 .300 

Error 137.977 34 4.100 

Total 1116.000 48 

a. R Squared = .300 (Adjusted R Squared = .033) 

ANCOVA Results: SAT-9 Total Mathematics Stanine Scores 

Before conducting a 2x2x3x2 factorial ANCOVA, data were tested for 

Homogeneity of Regression slopes. This was done for SAT-9 Total Mathematics to 

investigate the relationship between ethnicity, home language, reading medium, and 

disability classifications while moderating for testing modifications. It was found that the 

F-test was not significant for interaction of the independent variables and the covariate 

indicated Homogeneity of Regression Slopes (see TABLE 6.1). Due to the lack of 

interaction of the variables determined by the Homogeneity of Regression Slopes, it was 

determined that an ANCOVA could be conducted. (Mertler & Vannatta, 2002) 
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TABLE 6.1: F-test results for sat-9 total reading stanine scores 

Source SS ^ '••MS p n' 

Between Treatments 45.556a 14 3.254 .729 .732 .221 

Disability Classification & Home 
Language & Ethnicity & Reading 
Medium & Testing Modifications 

45.556 14 3.254 .729 .732 .221 

Error 160.601 36 4.461 

Total 1289.000 51 

a. R Squared = .221 (Adjusted R Squared = -.082) 

A 2x2x3x2 factorial ANCOVA was conducted to investigate SAT-9 Total 

Mathematics Stanine Scores and the relationship between ethnicity, home language, 

reading medium, and disability classifications while moderating for testing modifications; 

significant results are presented in summary TABLE 7.L Levene's test of equality of 

error variance was conducted. The null hypothesis was rejected with a significance level 

of .126. ANCOVA results demonstrated a significant main effect for disability 

classification F(l,35) = 1.155, p = .290, partial = .032. ANCOVA results were 

significant for interaction between home language & reading medium F(2,35) = 1.608, p 

= .215, partial n = .084; ethnicity & reading medium F(2,35) = 1.301, p = .285, partial 

n = .069; and disability classification & ethnicity & reading medium F(1,35) = 1.032, p 

= .317, partial n = .029. Results also indicated that the covariate, testing modification, 

did not significantly adjust the SAT-9 Total Mathematics Scores. TABLE 8.1 displayed a 

comparison between adjusted and unadjusted group means. There was no statistically 

significant difference between variables. However, after the group means were adjusted, 
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large print had a slightly higher mean than print (4.70 compared to 4.54), and print had a 

slightly higher mean than Braille (4.54 compared to 3.72). This pattern in reading 

medium matches results for SAT-9 Total Reading and SAT-9 Language. (Mertler & 

Vannatta, 2002) 
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TABLE 7.1: Factorial ANCOVA summary for sat-9 total mathematics stanine scores 

Souree ss £>/ MS F P >• n 

Between Treatments 46.653a 15 3.110 .682 .783 .226 

Testing Modifications 1.280 1 1.280 .281 .599 .008 

Disability Classification 5.264 1 5.264 1.155 .290 .032 

Home Language 2.109 1 2.109 .463 .501 .013 

Ethnicity .500 1 .500 .110 .743 .003 

Reading Medium 1.127 2 .564 .124 .884 .007 

Disability Classification & Home 
Language 

5.400E-02 1 5.400E-
02 

.012 .914 .000 

Disability Classification & 
Ethnicity 

1.218 1 1.218 .267 .608 .008 

Home Language & Ethnicity .000 0 .000 

Disability Classification & Home 
Language & Ethnicity 

.000 0 .000 

Disability Classification & 
Reading Medium 

5.081 2 2.541 .557 .578 .031 

Home Language & Reading 
Medium 

14.654 2 7.327 1.608 .215 .084 

Disability Classification & Home 
Language & Reading Medium 

.000 0 .000 

Ethnicity & Reading Medium 11.859 2 5.929 1.301 .285 .069 

DisabiHty Classification & 
Ethnicity & Reading Medium 

4.704 1 4.704 1.032 .317 .029 

Home Language & Ethnicity & 
Reading Medium 

.000 0 .000 

Disability Classification & Home 
Language & Ethnicity & Reading 
Medium 

.000 0 .000 

Error 159.504 35 4.557 

Total 1289.000 51 

a. R Squared = .226 (Adjusted R Squared = -.105) 
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TABLE 8.1: Adjusted and unadjusted group means for sat-9 total mathematics stanine 
scores 

• 
Adjusted M UnadjiistedM; 

White 30 3.97 4.79 

Non-White 21 4.46 4.50 

English "• v", •45 4.01 4.67 • 

Non-English 6 4.98 4.57 

Print 16 4.54 4.96 

Large Print 24 4.70 4.75 

Braille 11 3.72 3.92 

Visually Impaired;(VP)^ 39 ,4 64 4.82 
/ 

VI + Additional Disabilities 
. •  > "  '  • •  - -  • •  

:T2 •3„70 448 . 1 
^ • 

ANCOVA Results: SAT-9 Language Stanine Scores 

Before conducting a 2x2x3x2 factorial ANCOVA, data were tested for 

Homogeneity of Regression slopes. This was done for SAT-9 Language to investigate the 

relationship between ethnicity, home language, reading medium, and disability 

classifications while moderating for testing modifications. It was found that the F-test 

was significant for interaction of the independent variables and the covariate indicating 

Heterogeneous of Regression Slopes (see TABLE 9.1). Due to the interaction of the 

variables, an ANCOVA could not be conducted. (Mertler & Vannatta, 2002) 
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TABLE 9.L F-test results for sat-9 language stanine scores 

Source S S y y i M  M S : , , : - •F,, , 2  

Between Treatments 55.977a 13 4.306 1.136 .364 .297 

Disability Classification & Home 
Language & Ethnicity & Reading 
Medium & Testing Modifications 

55.977 13 4.306 1.136 .364 .297 

Error 132.717 35 3.792 

Total 1038.000 49 

a. R Squared = .297 (Adjusted R Squared = .035) 

Results: 5) What are typical testing modifications used by students with visual 

impairments? and 6) What is the underlying structure of the testing modifications and can 

the number of modifications be reduced though a principal component analysis? 

Frequencv Data Results: Testing Modifications 

Testing modifications were used as the covariate or moderator variable in this 

study. Frequency was determined for all categorical variables of the moderator variable 

(see TABLE 10.1). Frequency Data are presented in descending order. Results are listed 

by frequency of valid cases in a descending order from the 52 returned Testing 

Adaptations Data Collection Forms (see Appendix B). 
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TABLE 10.1: Testing modifications frequency results 

Type of ModilBcitidtt Type of ModilBcitidtt 

FreqwerMr^y:;^^ Percent Total 

Extended Time 43 82.7% 52 

Mark Answers in Test Booklet 29 55.8% 52 

Frequent Breaks 28 53.8% 52 

Follows Flexible Schedule 24 46.2% 52 

Administered in Several Shorter Sessions 21 40.4% 52 

Teacher Provide Clarification 19 36.5% 52 

Provide Calculator, Abacus, Arithmetic 
Tables 

15 28.8% 52 

Provide Dictionary, Spell Checker 13 25% 52 

Simplify Language in Directions 12 23.1% 52 

Reread Directions 12 23.1% 52 

Increase Size of Answer Bubble 10 19.2% 52 

Sign or Read Directions 10 19.2% 52 

Provide Markers to Maintain Place 9 17.3% 52 

Provide Graph Paper 4 7.7% 52 

Prompts/Directions on Tape 3 5.8% 52 

Stop or Arrow Cues 0 0% 52 

Underline/Highlight Verbs in Directions 0 0% 52 

Computer Read Test 0 0% 52 

Provide Word Processor or Typewriter 0 0% 52 
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Principal Component Analysis Results: Testing Modifications 

Principal Component Analysis was conducted to determine if any underlying 

structures exist for the modification variables and to reduce the number of modification 

variables. The new components or clusters are groups that consist of highly correlated 

independent variables (Mertler & Vannatta, 2002). Prior to analysis, four variables were 

eliminated because each variable had a frequency of zero. Principal components analysis 

was completed using a Varimax Rotation with Kaiser Normalization. The analysis 

resulted in a four-component solution evaluated by eigenvalue, variance, scree plot, and 

residuals. All variables had positive loadings. Results indicated a four-component 

resolution was suitable. See TABLE 11.1 for component loading figures. (Mertler & 

Vannatta, 2002) 

After rotation, component one accounted for 29.12% of the total variance (see 

Figure 2.1). It consisted of seven of the fifteen variables: Reread Directions, Simplify 

Language in Directions, Provide Calculator/Abacus/Arithmetic Tables, Provide 

Dictionary/Spell Checker, Teacher Provide Clarification, Sign or Read Directions, and 

Prompts/Directions on Tape. Component one was labeled Administration and Materials. 

(Mertler & Vannatta, 2002) 

Component two accounted for 20.44% of the total variance (see Figure 2.1). It 

consisted of five of the fifteen variables: Mark Answers in Test Booklet, Frequent 

Breaks, Extended Time, Administered in Several Shorter Sessions, and Follows Flexible 

Schedule. Component two was labeled Time and Response. (Mertler & Vannatta, 2002) 
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Component three accounted for 11.24% of the total variance (see Figure 2.1). It 

consisted of two of the fifteen variables: Provide Markers to Maintain Place and Provide 

Graph Paper. Component three was labeled Visual Cues. (Mertler & Vannatta, 2002) 

Component four accounted for 7.81% (see Figure 2.1). It consisted of one of the 

fifteen variables: Increase Size of Answer Bubble. Component four was labeled Physical 

Changes. (Mertler & Vannatta, 2002) 

FIGURE 2.1: Component variance for modifications 
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TABLE 11.1: Component loadings 

Component 1: Administration and Matei^als •/Loading/':" 

Reread Directions .864 

Simplify Language in Directions .800 

Provide Calculator, Abacus, Arithmetic Tables .797 

Provide Dictionary, Spell Checker .789 

Teacher Provide Clarification .675 

Sign or Read Directions .543 

Prompts/Directions on Tape .536 

i^Component 2; Timeand Responsegiii^^ . rJLoaduig 

Mark Answers in Test Booklet .768 

Frequent Breaks .760 

Extended Time .696 

Administered in Several Shorter Sessions .660 

Follows Flexible Schedule .616 

Component 3: Visual Cues Loading-

Provide Markers to Maintain Place .905 

Provide Graph Paper .706 

Component 4; Pliysical Changes Lofiding 

Increase Size of Answer Bubble .768 



81 

CHAPTER 5: DISCUSSION 

The purpose of this study was to determine the relationship of testing 

modifications and demographic characteristics on students' standardized test scores for 

students in Arizona who have visual impairments, including those with additional 

disabilities. Ethnicity, home language, reading medium, and disability classification are 

factors that were considered. Typical testing modifications and possible re-occurring 

cluster data for testing modifications were analyzed. 

Question: Do SAT-9 stanine scores differ among individual students with visual 

impairments by ethnicity, home language, reading medium, or disability classification? 

When analyzing SAT-9 Total Reading stanine scores for mean differences by 

ethnicity, home language, reading medium, or disability classification, it was found that 

there was no statistical main effect for any of the independent variables. In other words, 

each variable had approximately the same level of effect on the dependent variable. 

These finding were similar to results found by Sykes (1971) and Morris (1973), stating 

that standard print and large print were equally effective in assisting reading 

comprehension and reading comprehension scores were not significantly different for 

students with visual impairment who used either standard or large print assessments (as 

cited in Lussenhop & Com, 2002). The results were similar for SAT-9 Total 

Mathematical stanine scores. 

However, when SAT-9 Language stanine scores were analyzed for mean 

differences, reading medium was significant, although the effect size was quite small. 
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The Bonferroni's post hoc results did not indicate a significant mean difference in the 

multiple comparisons. In other words, although reading medium itself was significant, the 

individual components were not independently significant. Large print had a slightly 

higher mean score than print, and print had a slightly higher mean score than Braille. This 

means that students with visual impairments who took the SAT-9 Language in large print 

had slightly higher stanine scores than students with visual impairment who took the test 

in print, and students with visual impairments who took the SAT-9 Language in print had 

slightly higher scores than students who took the test in Braille. 

Question: Does the relationship between ethnicity, home language, reading medium, and 

disability classification differ for SAT-9 stanine scores? 

When investigating the relationship between SAT-9 Total Reading stanine 

scores and ethnicity, home language, reading medium, and disability classification, no 

interaction was found. Combinations of the variables did not affect the test scores. The 

relationship was different for SAT-9 Total Mathematics stanine scores; the combination 

of Home Language and Reading Medium was significant as well as Disability 

Classification, Ethnicity, and Reading Medium. SAT-9 Language stanine scores also 

showed a relationship between Home Language and Reading Medium, as well as 

Ethnicity and Reading Medium. This suggests that the combination or cluster of factors 

can have an effect on scores for a student with visual impairment. 
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Question: Do SAT-9 stanine scores differ by the individual factors of ethnicity, home 

language, reading medium, or disability classification among students with visual 

impairments when controlling for testing modifications? 

Due to a statistical interaction between variables, it was not possible to complete 

an ANCOVA for SAT-9 Total Reading or SAT-9 Language. However, it was possible to 

complete an ANCOVA with data for the SAT-9 Total Mathematics. By including a 

covariate, increasing the statistical power of the design, F-values should increase over the 

results of the ANOVA. When completing the ANCOVA for SAT-9 Total Mathematics, 

the factor of Disability Classification was significant and the F-value increased from .149 

to 1.155. This indicates that when controlling for testing modifications, the difference in 

stanine scores can partially be attributed to the students' disability classification. From 

reviewing the data, it was determined that students with only visual impairments had 

higher mean scores than students with visual impairments and additional disabilities, 

when controlling for testing modifications. 

Question: Does the relationship between ethnicity, home language, and reading medium, 

and disability classifications differ for SAT-9 stanine scores when controlling for testing 

modifications? 

Two of the three variable combinations for the SAT-9 Total Mathematics stanine 

scores did show a difference in the strength of the relationship between factors when 

controlling for testing modifications. The combinations of Home Language & Reading 

Medium (from 1.285 to 1.608) and Ethnicity & Reading Medium (from .021 to 1.301) 
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demonstrated an increase in F-values; with the combination of Ethnicity and Reading 

Medium showing the greatest increase. The combination of DisabiHty Classification & 

Ethnicity & Reading medium showed a slight decrease in F-values, dropping from 1.212 

to 1.032. This demonstrates that different combination of independent variable did have 

an effect on SAT-9 Total Mathematical stanine scores and the strength of this 

relationship was increased with the use of testing modifications. 

Question: What are typical testing modifications used by students with visual 

impairments? 

As found in research by Wendler & Wright (1994), extended time is the most 

frequently utilized testing accommodation. Data collected in this study support past 

research; extended time (f= 43) was the most frequently checked testing modification on 

the Testing Adaptations Data Collection Form. Three other testing modifications that 

were in the top five by frequency, all falling into the category of scheduling, were 

Frequent Breaks (f= 28), Follows Flexible Schedule (/"= 24), and Administered in 

Several Shorter sessions (f= 21). 

Question: What is the underlying structure of the testing modifications and can the 

number of modifications be reduced though a principal component analysis? 

The testing modifications were analyzed and as a result the fifteen variables were 

reclassified into four groups. The groups were titled Administration and Materials, Time 

and Response, Visual Cues, and Physical Changes. The new groups closely match typical 
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testing accommodation groups defined in an article by John Haigh (1999). According to 

Haigh (1999), five groups of accommodations utilized in Maryland are scheduling, 

setting, equipment/technology, presentation, and response. 

Of particular interest was the fact that although Extended Time had the highest 

frequency of use, it fell within the group that consisted of 20.44% of the total variance. 

This suggests that although Extended Time itself may be frequently used, the category of 

Administration and Materials may actually contain a large variety of items that meet 

individual student needs. This reinforces the notion that adaptations need to be based on 

actual student need and adaptations may be very different for each student. 

Study Limitations 

There are many statistical limitations to this study resulting from the size of the 

sample and the population. First, visual impairment is a low incidence disability and the 

number of possible participants is restricted. Many of the potential participants were 

eliminated because they were given the alternate assessment, known as the ASAT in 

Arizona, in place of the Stanford Achievement Test, 9"^ Edition, due to additional 

disabilities that affect student performance. In this study, there were only 71 participants 

in the sample. Although this figure is statistically small, it is relatively large for research 

in the field of visual impairment. 

Second, there is a need to include every possible participant and it is not possible 

to create a sample from randomization, thus violating the principle of randomization 
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(Mertler & Vannatta, 2002). Therefore, random sampHng could not be used for sample 

selection. 

Third, the strength of the statistical procedure may be weak due to the large 

number of factors and the total number of participants; and there is an increased risk for a 

Type-I error due to the number of hypothesis tests completed per analysis (Mertler & 

Vannatta, 2002). This limitation was partially addressed during the study by reducing the 

number of factors from 14 to 9. However, to truly determine the socio-economic impact 

of the demographic characteristics, free and reduced lunch variables were needed. 

Unfortunately, free and reduced lunch information was not available for students in this 

study due to the number of schools in which the students were being served and the lack 

of a system for collecting this information across school districts within the state. 

Finally, although results from the Bonferroni's post hoc on reading medium were 

not determined significant by SPSS standards, the small size of the population may have 

affected results and the results should be analyzed with caution. In addition, what really 

determines if a reading medium is significant? Is it the Bonferroni's post hoc or a student 

with a visual impairment who scores slightly higher on an assessment when they are 

given a large print test? The slight difference in score could be the difference between 

falling in the 3"^ stanine (below average classification) and falling in the 4'^ stanine 

(average classification) on the SAT-9. 

In addition to the statistical limitations, there are some additional limitations. The 

Braille SAT-9 tests are hand scored, not machine scored, which is not the standard 

scoring process for the Stanford Achievement Test, 9"^ Edition. Hand scoring allows for 
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errors in the scoring process and judgment calls to be made on items which may be 

scored by a person who is not impartial. In addition, current testing and adaptation data 

that is available on students with visual impairment and shared in this study is from 

college students. Thus making the assumption that what is true for college students is also 

true for school-aged students. Due to the limited research available in the field of visual 

impairment, research from the fields of learning disabilities and bilingual education was 

included and compared to the field of visual impairment. The purpose of including 

learning disabled and English language learners was that these groups share the use of 

accommodations and modifications in test taking, unlike typical learners. 

Conclusion 

The results of this study demonstrate how standardized assessment scores, 

demographic data, and testing modifications can be used to draw conclusions and make 

inferences about how students with visual impairments demonstrate their knowledge. 

With the limitations clearly stated and the data presented, educators of the visually 

impaired and researchers in the field have the beginnings of a foundation in the area of 

assessment and testing modifications. 

From this study it has been determined that results are similar for the variable 

reading medium and there is only a slight advantage for large print readers over print 

readers and a slight advantage for print readers over Braille readers. This could be an 

indicator that lEP teams are making good decisions, based on evaluations, when 

determining each student's reading medium. These results concur with and add to past 
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research by both Sykes (1971) and Morris (1973) who stated large print and standard 

print were equally effective (as cited in Lussenhop & Com, 2002). The variables of 

disability classification, home language, and ethnicity have little effect on test scores 

individually. This limited effect on test scores by the independent variables may be 

attributed to the meticulous manner in which Harcourt Brace developed and screened the 

assessment to eliminate bias. 

When clustered with reading medium, the variables home language, ethnicity, and 

disability classification became significant for the SAT-9 Mathematics; and home 

language and ethnicity became significant for the SAT-9 Language. As noted in the 

results, there are a multitude of factors that can affect assessment results. In the three 

areas studied (reading, mathematics, language), a reoccurring factor that demonstrated 

significance in math and language was reading medium. Reading medium was either an 

independent factor or part of a cluster of factors with significant F-values. For the 

ANOVA and ANCOVA of SAT-9 Total Mathematics, reading medium was significant in 

five clusters. Special attention should be paid to reading medium, as it reoccurred as 

significant in a multitude of settings. Statistical significance may not be the same as 

individual significance. In many cases, a slight difference in individual testing results can 

have impact on an individual student; whereas a slight difference in individual testing 

results would have a minimal effect on group results. In addition, it should be noted that 

for students who used the reading medium Braille for their assessments, there is the 

additional challenge of understanding abstract mathematical graphics and the absence of 

pictorial cues. 
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Other findings related to results are the use of modifications. The use of 

modification and the inclusion of students with disabilities in accountability is a current 

issue that affects teachers and school administration. When administering assessments it 

is necessary for teachers to determine which modifications, if any, are identified on each 

student's individualized education program plan and how to implement the 

modifications. Many of the modifications are similar in nature and selecting 

modifications can be challenging. Within this study it was determined that many 

modifications are similar enough that they can be clustered or re-grouped into four 

components. In practice, a teacher should look at the components and determine which 

components the student is currently using and benefiting from for daily instruction and 

classroom assessment. Data should be collected for making this determination, and then 

individual modifications could be identified. This process should be similar to completing 

Learning Media Assessment. 

If the area of Time and Response is closely examined, it can be established that 

four of the factors that comprise the component are quite similar. The factors are frequent 

breaks, extended time, administration in several shorter sessions and follows flexible 

schedule. In many cases, as with the Arizona Instrument to Measure the Standards, 

recently developed assessments are not timed. In practice, teachers should be aware of 

the administration protocol before administering the assessment and selecting 

modifications. For example, extended time should not be selected as a modification if the 

assessment is not timed. 
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The area of Administration and Materials has more variety, but all items serve a 

similar purpose, the factors increase access to the assessment. As with other 

modifications, if a student needs to use directions on tape or a spell checker to complete 

classroom activities, the student will also require those modifications for assessment. In 

practice, before offer a student an abacus to complete a math standardized assessment the 

student must be familiar with the tool and use it regularly for classroom work and 

classroom assessments. 

In addition to the immediate affect of using testing modifications, the long term 

affect must also be considered. Frequently, in the educational setting modifications are 

freely selected and used out of convenience. It is much easier to over-select modifications 

during an Individualized Education Program meeting then to reconvene the meeting and 

add modifications to the plan at a later date. Over time, students become accustomed to 

receiving modifications they may not need. This could have the greatest affect when 

students with visual impairments become adults and enter the work force. In reality the 

work place is often very competitive and requesting extra time to complete all tasks could 

potentially have a negative impact on job retention. 

When selecting modifications for a student, identifying the area of need may be 

the first step. Can the student access the assessment? Does the student need time 

adjustments? Does the student need visual cues or physical changes to the assessment? 

Each student should have a group or cluster of modifications identified that are truly 

needed. If all the modifications are from one area the modifications should be reviewed. 

For example, is should be determined if having four modifications in the area of Time 
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and Response is really appropriate. In many cases a student with a visual impairment 

would benefit from having one modification in the area of Time and Response and one 

modification from the area of Administration and Materials. 

Finally, the last and most important question - is the student currently using the 

same modification to access their educational program? In order to maximize academic 

potential and demonstrate knowledge a student with a visual impairment must have 

access to the same modifications for instruction as they do for assessment. If it is 

necessary for a student to have Frequent Breaks during instruction, they most probably do 

require Frequent Breaks during assessment. The opposite is also true, if a student with a 

visual impairment does not require a specific modification for instruction, they would not 

require that modification for assessment. For example, if the student typically does not 

need Simplified Language in Directions for instruction, they should not need Simplified 

Language in Directions for assessment. It is important for teachers, paraprofessionals, 

and test administrators to remember modifications are to be used to level the playing 

field, not give the students with a visual impairments and unfair advantage 

Future Research 

One of the greatest needs in the research area of assessment is replication studies. 

With replication, important studies can be verified and theories strengthened. This could 

establish a stronger foundation for educating students with visual impairments and lead to 

the development of guidelines for best practices in assessment. This study should be 

replicated to validate the results, with a larger sample across a variety of states. 
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classifying adaptations into components identified in this study, and with more 

comparisons to assessment results of non-disabled students. 

Additionally, although there are articles on reading comprehension, reading 

speed, fatigue while reading, type of reading medium, use of optical devices, use of non-

optical devices, there are limited research-based articles published on the effects of 

reading medium and mathematics for students with visual impairments. This is an area in 

need of future research and implementation of findings. An increased knowledge of 

mathematics, assessment, and equal access to materials could benefit students with visual 

impairments, both today and in their future. With a strong foundation in math, students 

with visual impairment are more likely to enter fields that have a higher income potential, 

such as engineering, banking, finance, accounting, and business. 

To compliment quantitative studies, qualitative research is also needed. With 

qualitative research, the use of in-depth interviews and observations could be used 

collected data over an extended period of time. The interviews and observations should 

focus on the perspectives of students with visual impairments, standardized assessment, 

modifications used daily, and modifications used for assessment. This combination of 

quantitative research and qualitative research may help resolve the complicated issues in 

the area of assessing student achievement for students with visual impairment. 

In summary, replication of this study and further studies on the effects of testing 

adaptations on students' standardized test scores for students with visual impairments is 

needed. Additional study in this area will advance professional understanding of the 

impact of testing adaptations. The more that professionals serving students with visual 
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impairment access and assimilate this information, better decisions can be made 

regarding testing adaptations. This, of course, will lead to better student performance and 

a more realistic snapshot of performance on standardized assessment of students with 

visual impairment. 
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Sincerely, 

Rebecca DaM, R.N., Ph.D. 
Director 
Human Subjects Protection Program 

RD/js ' 
cc: Departmental/College Review Committee 
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APPENDIX B: TESTING ADAPTAIONS DATA COLLECTION FORM 

FOR STATE TESTING TO BE CONDUCTED SPRING 2002 

Student Name Program/Region: 

PARTICIPATION IN STATE/DISTRICTWIDE TESTING 
Complete information for one of the following: "A" or "B" or "C" or "D" 

A. The student will participate in state/district-wide assessments(s) without 
accommodations. 

B. The student will take the • Stanford 9 • AIMS with the noted 
accommodations which reflect accommodations tvpicallv used with this student during 
instruction. 
Accommodations provided for; reading math language/writing 

LIST A: MODIFICATIONS REQUIRING SPECIAL CODING 

Follow flexible schedule Sign or read written directions 
to student 

Extend time Reread directions for each page 
Administer test in several shorter sessions Underline/highlight verbs in 

directions 
Allow frequent breaks during testing Simplify language in directions 
Give prompts/directions on tape Provide markers to maintain 

place 
Increase size of answer bubbles Provide graph paper 
Mark answers in test booklet Provide word processor or 

typewriter 
Have computer read test to student Provide calculator, abacus, 

arithmetic tables 
Have teacher provide clarification Provide dictionary, spell 

checker 
Provide STOP or arrow cues Other 

fspecifv) 

LIST B: ALLOWABLE ACCOMMODATIONS NOT REQUIRING SPECIAL 
CODING 

Change time of day for administration Provide templates to reduce 
visible print 

Provide special lighting or acoustics Provide visual magnification 
device 

Secure paper to work area with tape, magnet Provide pencil grip 
Provide adaptive or special furniture Provide auditory amplification 
devices or 
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Provide large-diameter pencil noise buffers 
Provide slant board or wedge Sign oral directions using exact 

translation 
Administer test individually in separate location Provide scribe/tape recorder to 

record answers 
Administer test in small group Other 

(specifv") 

OUT-OF-LEVEL TESTING 
Stanford 9 - Specify Grade Level: Reading Math Language 
AIMS - Specify both performance level (A= approaches standard; M= meets 

standard) 
and grade level (3,5,8, 10) for each area: Reading Math 

Writing 

C. Student requires ALTERNATE ASSESSMENT for the following reason(s): 
Cannot read 
Primary language other than English 
Other (specify) 

ALTERNATE ASSESSMENT 
SELECTED: 

(accommodations listed above may be used with alternate assessments) 

D. DOES NOT APPLY 
Student is in kindergarten or first grade Other 

(specifv") 
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