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THE INFLUENCE OF NON-MEASUREMENT BIAS 

ON THE DIAGNOSIS OF ARTICULATION IMPAIRMENT 

by 

Susan L. Geiger 

(ABSTRACT) 

Test and measurement bias in special education diagnosis has been well 

documented. Boys, linguistic and ethnic minorities, and children with behavior 

problems are among those overrepresented in several handicap categr~ies, 

including speech impairment. Recent evidence indicates that variables 

associated with test interpretation or diagnostician background (non-

measurement factors} may be better predictors of diagnostic bias. This study 

investigated the ability of non-measurement factors to predict the diangostic 

decisions made for 345 speech impaired children enrolled in Head Start. 

Computer Assisted Telephone Interviews and Case File Review were used to 

collect data about (1) child characteristics, (2) diagnostic criteria, and (3) 

diagnostician background. Hierarchical regression procedures were used to 

test the predictive power of these three blocks of variables and of specific 

variables within each block. The diagnostician's rating of articulation severity 

was the criterion variable. The test score was the best predictor of 

articulation severity rating; non-measurement factors were not found to be 

effective predictors of the articulation component of speech diagnosis. There 

was some indication, however, that non-measurement factors may be related 

to the language component of speech assessment. Further investigation of the 

language severity rating and of other non-measurement factors was suggested. 
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CHAPTER I 

BACKGROUND 

Numerous court cases and research studies have emphasized the 

potential for discrimination that exists anytime a child is evaluated for special 

education. This discrimination or bias is manifested in the form of diiferential 

treatment of some minority groups. There is overwhelming evidence, for 

example, that children from minority ethnic groups are much more likely than 

their white, non-Hispanic peers to be inappropriately labeled mentally 

retarded or learning disabled because of their ethnicity and/or their primary 

language or dialect (Diana v. State Board of Education, 1973; Larry P. v. 

Riles, 1974; Mercer, 1970). Several studies have also suggested that boys, 

particularly those with aggressive or hyperactive behavior are more likely to 

be diagnosed as handicapped (Tomlinson, Acker, Canter &: Lindborg, 1977; 

Walters, 1978; Weatherly &: Lipsky, 1977). Age has also been identified as a 

potential source of bias as far more younger children are referred for special 

education (Bernard&: Clarizio, 1981; Craig&: McEachron, 1978). 

Nondiscriminatory testing and diagnosis should, theoretically, result in 

equal treatment of students who have the same abilities on the criterion being 

measured. When differential treatment was observed, initial efforts to 

remove this discrimination were directed toward the test instruments. The 

instruments were felt to be the cause of what, for the purposes of this study, 

will be termed "measurement bias"; that is, errors in test construction or 

scoring were thought to result in differential treatment or discrimination. A 

variety of procedures were adopted by federal, s'ta te and local agencies as 

1 
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safeguards against discriminatory testing. Tests which favor one group over 

another were revised or replaced and the use of multiple assessment sources 

was emphasized (BEH, 1974-; Evard &: Sabers, 1979; Flaugher, 1978). The 

effectiveness of these well-intentioned efforts, however, is highly 

questionable. Padilla and Garza (197 5) note that "efforts to develop culture-

free tests were doomed to failure from the beginning . . • no test can be 

experience free." Recent studies support this negative view as many groups 

including members of ethnic minorities, nonstandard English speakers, boys 

and children with aggressive behavior are still overrepresented in special 

education classes (Brady, Manni &: Winikur, 1983; Phipps, 1982; Ysseldyke & 

Algozzine, 1982). 

Many educators have begun to search for other sources of bias; that is, 

for factors that influence the· test interpretation other than the test score or 

the test itself. The term "non-measurement bias" will be used to refer to this 

type of differential treatment. Reschly (1981), for example, argues that it is 

not the tests themselves but test use that leads to discriminatory assessment. 

He found that academic or behavioral problems were the "single most 

important determinants" in the diagnosis of handicapped children. A lack of 

standard criteria for diagnosing and classifying special education students 

allows the examiner's internal biases to affect the diagnostic outcome. More 

recent reforms have thus been directed toward specifying test interpretation 

procedures and diagnostic criteria. 

Physical, health, visual, and hearing handicaps are measurable in 

empirical terms and are less subject to non-measurement bias. The learning 

disabilities (LO) category, however, is less easily defined and has been subject 
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to much scrutiny and redefinition (Beatty, i 977; Murai, 1982; Reynolds, 1980). 

Criteria for diagnosing mentally retarded children were the first to be 

examined and redefined (Dunn, 1968; Larry P. v. Riles, 1972; RISAC v. Board 

of Regents, 1973). Criteria for diagnosing emotionally disturbed (ED) students 

have only recently been criticized as a source of non-measurement bias 

(Bischoff &: Shake!, 1980; Mack, 1980). 

Statement of the Problem 

While speech impairment (SI) is one of the most common disabilities of 

handicapped children throughout the nation (U.S. Department of Education, 

1980), it is also one of the least consistently and operationally defined 

handicapping conditions. (See, for example, Administration for Children, 

Youth and Families, 197 5). Efforts to investigate or to reduce non-

measurement bias, such as those directed toward LD, EMR and BO, have 

generally ignored the SI diagnosis. Yet, there are no universal objective 

criteria for the measurement of the severity of a speech disorder. Although 

some local jurisdictions have established formal criteria, the diagnosis of 

speech and language handicaps is often considered to be a matter of clinical 

judgment. Emerick and Hatten (1974) have summarized this viewpoint: "The 

mature (speech-language) diagnostician does not look at objective scores ... 

but rather aspects of an individual's communication ability. We diagnose 

communicators, not communication" (p. 20). 

This lack of standard criteria is a particularly crucial issue in the 

assessment of preschool children. All children in this age group may be 

expected to manifest "errors" in speech and language. The diagnostician must 
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decide which of these children are exhibiting normal development and which 

represent handicapped individuals. Normative data which may have helped to 

settle this issue are contradictory and confusing. A number of classical 

studies ( Poole, 1934; Templin, 1957; Wellman, Mengert, & Bradbury, 1931) 

were conducted with different populations and criterion measures. More 

recent studies indicate that earlier normative research is outdated as 

consistently earlier age levels have been noted for correct sound and feature 

production (Arlt & Goodban, 1976; Prather, Hedrick & Kern, 1975; & Sander, 

1972). These later studies, however, have also produced conflicting results. 

One factor which may influence not only the diagnostician's use of 

criteria, but the entire assessment process as well, is the training and 

experience of these professionals. Recent research indicates that differences 

in the speech diagnostician's background may result in very different 

diagnostic decisions (Schissel & Flourney, 15'78; Wolfram, 1979). 

It is not surprising, given this absence of consistent criteria and 

differences in diagnostician background, that charges of discriminatory 

classification have been leveled specifically at the speech-language diagnostic 

process. Charges of discrimination and overrepresentation in speech and 

language assessment have been made for younger children, those from low 

income families, ethnic and linguistic minorities and males (Craig & 

McEachron, 1978; Silverman & Opens, 1980; Vaughn-Cooke, 1982). There 

have, however been no systematic attempts to investigate non-measurement 

sources of bias; that is, to determine how the criteria used nationally by 

speech language diagnosticians or the training and experience of these 

diagnosticians affects their diagnosis of minorities or other subgroups. 
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Purpose of the Studv 

The major purposes of the study are (1) to investigate two non-

measurement sources of bias - - die.gnostic criteria and diagnostician 

background and (2) to compare the relative importance of these non-

measurement sources and the child's demographic and behavioral 

characteristics in predicting the SI diagnosis. 

This study will focus on the diagnosis of only one type of speech disorder, 

i.e., articulation impairment. While speech and language impairments 

encompass a variety of disorders including problems with articulation, 

language, voice, fluency, and pragmatics, disorders of articulation and 

language account for the vast majority of impairments. The articulation 

diagnosis was specifically chosen for this study because (as discussed in 

Chapter 2) it is measured in a more consistent manner than other speech-

language problems. If variations in criteria are found in this area of diagnosis, 

then it is assumed that they would also be prevalent in more complex areas of 

testing, such as language. Articulation was also the focus of this study 

because it has been shown to be highly related to language diagnosis 

(Schmauch, Panagos, &: Klich, 197 8; Shriner, Holloway, &: Danilo ff, 196 9). 

The specific purposes of the study are (1) to describe the variations in 

criteria used nationally to rate the severity of preschool articulation 

impairment; (2) to describe variations in the training and experience of 

speech-language staff who diagnose those children, and (3) to determine the 

contribution of variance in criteria, diagnostician's background, and children's 

demographic and behavioral character is tics to the diagnosis of articulation 

severity. 
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Research Questions 

Major Questions: 

1. What criteria are used to rate the severity of articulation impairment in 

preschool children? 

2. What is the training and experience of preschool speech-language 

diagnosticians? 

3. How much variance in the articulation severity rating is predicted by the 

following variables: 

a. diagnostic criteria 

• percentage of articulation errors 

• articulation test used 

• additional criteria listed by the diagnostician 

(includes behavioral problems) 

b. diagnostician background 

• years of experience 

• highest speech-language degree earned 

• type of certification 

• recency of training 

• awareness of Head Start speech-language diagnostic criteria 

c. child characteristics 

• age 

• sex 

• ethnicity 

• primary language/dialect 

• diagnostician 1s appraisal of child's language disorder 
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• accompanying handicapping conditions 

4. Are there any significant interactions among the diagnostician, 

diagnostic criteria, or the child variables? 

Hypotheses 

1. A wide range of objective and subjective criteria are used to rate the 

severity of articulation impairment in preschool children. 

2. Speech-language diagnosticians have a wide range of training and 

experience. 

3a. Diagnostic criteria will be better predictors of articulation severity 

ratings than will child characteristics or the diagnostician's background. 

3b. The following single variables will be significant predictors of variance 

in the articulation severity rating: 

• percentage of articulation errors 

• diagnostician's educational degree 

• child's sex 

• child's ethnicity 

• behavioral problems 

• diagnostician's appraisal of child's language disorder 

4. The following interactions will be significant predictors of variance in 

the articulation severity rating: 

• sex and behavioral problems 

• ethnicity and behavioral problems 

• articulation error score and age 

• articulation error score and language severity rating 
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Operational Definitions 

For the purposes of this investigation, the following definitions will be 

Speech impaired child: any handicapped Head Start child whose primary 

disability has been officially listed as speech impairment. This includes 

objective scores from diagnostic articulation instruments and subjective 

factors such as speech of family members and the child's behavior. 

2. Articulation criteria: all factors listed by speech-language 

diagnosticians as factors influencing their diagnosis of articulation 

impairment. This includes objective scores (AES) from diagnostic 

articulation instruments and subjective factors such as speech of family 

members. 

3. Articulation Error Scores (AES) will be calculated from the articulation 

test administered closest and previous to the date of the child's initial 

diagnosis of speech impairment. Bernthal and Bankson (1981) list two 

methods by which articulation norms are typically used to diagnose 

articulation problems: (1) the number of ccrrect responses is compared 

to the norms for the mean number of correct responses or (2) individual 

responses for individual sounds are compared with the norms for those 

sounds. Error scores will be calculated using both methods, thus yielding 

two separate measures of this predictor variable: 

AESl = the percentage of phonemes in error 

AES2 = the total percentage of errors, counting all positions in a word 

(A phoneme is technically defined as a distinctive sound family which, in 

combination with other phonemes, make up the spoken words of the 
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language (Carrell, 1968). Articulation tests typically measure the child's 

ability to produce a list of phonemes in 2 or 3 positions within a word 

(initial, medial and final). Thus a test of 20 phonemes may result in as 

many as 60 items or potential errors.) 

4. Articulation Severity Rating: the rating of mild, mild to moderate, 

moderate, moderate to severe, or severe assigned by the speech-

language diagnostician at the initial diagnosis. 

5. Age: the child's age in months at the date of the initial evaluation. 

6. Ethnicity: the child's ethnicity as determined by Head Start 

administrative records. The federal ethnicity categories were used: 

7. 

1. White, not Hispanic 4. Asian or Pacific Islander 

2. Black, not Hispanic 5. Native American or Alaskan 

3. Hispanic Eskimo 

Minority ethnic groups: any group other than 111 above. 

Language/dialect: the child's primary language or dialect as determined 

by the speech-language diagnostician. 

Minority language/dialect: any primary language or dialect other than 

Standard English; this includes Spanish, Vietnamese, Black English and 

Appalachian dialect. 

8. Behavior problems: overly aggressive, hyperactive or severely disruptive 

behavior as indicated at the time of the initial evaluation by Head Start 

records and/or the speech-language diagnostician. 

9. Language Severity Rating (LSR): the rating of normal to severe assigned 

by the speech-language diagnostician at the time of the initial 

evaluation. 
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Significance of the Study 

This is the first intensive investigation of non-measurement bias in 

speech-language diagnosis at a national level. The randomly selected sample 

includes Head Start programs in all regions of the United States and from 

programs of all sizes. The results may be generalized to the diagnosis of 

articulation impaired children in Head Start programs throughout the United 

States. Additionally, the majority of diagnosticians who served as study 

respondents are employed by other agencies such as public school systems or 

community health agencies. Study results will, therefore, provide some 

indication of procedures used in speech-language diagnosis outside of Head 

Start. 

Study Strengths and Limitations 

Some desired controls were not feasible as this study utilized secondary 

data analysis. This researcher, however, was thoroughly familiar with the data 

set. She was the Principal Investigator for the original study, responsible for 

the development of instrumentation and the supervision of data collection. 

She is thoroughly familiar with the strengths and weaknesses of the data. The 

major loss of control was in the measurement of the articulation severity 

rating. It cannot be determined what scale was used as diagnosticians were 

asked only to rate the severity in their own words. It is clear, however, that 

diagnosticians treated the severity rating as a continuous scale, ranging from 

mild to severe. Some respondents used only three descriptive points, i.e., 

mild, moderate and severe. Other respondents included two additional points, 

i.e., mild to moderate and moderate to sever'!. 
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The accuracy of the data was greatly enhanced by the use of Computer 

Assisted Telephone Interviewing (CATI) for all data collection other than 

document review. CATI requi;-es that the interviewer immediately record a 

response in the computer before presenting another question. This procedure 

allows for data editing during the interview process. Out of range responses, 

for example, cannot be entered; the question must be repeated and the 

response re-entered. Additionally, no errors are made in transcribing 

responses from a written record to a computer form. 

The population used in this study is a specialized group. Head Start 

actively recruits preschool children from lower socioeconomic (SES) and 

minority backgrounds. Generalization of study results to other age, ethnic or 

SES groups may not be appropriate. The sample, however, was drawn from a 

national population so that the results may be generalized to all articulation 

impaired children in Head Start. 



CHAPTER II 

REVIEW OF THE LITERATURE 

This review of the literature has been divided into two parts. The first 

part reviews general studies in the diagnosis of all types of handicapped or 

special education students. This section is included because so little attention 

has been paid specifically to the diagnosis of speech impairment. Part I 

provides a structural framework for viewing discriminatory diagnostic 

procedures related to measurement and non-measurement issues in identifying 

special education students. Part II describes the relatively few studies of bias 

in the diagnosis of speech impaired children using the same framework of 

measurement and non-measurement bias. 

Part I: Special Education Diagnosis 

One outgrowth of recent efforts to protect the rights of minority groups 

has been a close inspection of the special education diagnostic process. 

Charges of overrepresentation of minority groups in certain handicapped 

categories have been reviewed in numerous court cases and research studies. 

More recent investigations have focused on additional targets of 

discrimination, including boys and children with aggressive behavior. The 

earliest criticism concerned the biases inherent in the test instruments. Part I 

begins with a documentation of the discriminatory effects of using biased tests 

in the assessment of handicapped children. The failure of efforts to eliminate 

discriminatory assessment through a reduction of test bias is discussed. 

The search for sources of diagnostic bias has recently turned toward non-

12 
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instrument factors such as the interpretation of test data and the training of 

educational diagnosticians. Biases associated with these non-measurement 

factors are explored at the end of Part I. 

Discrimination in special education diagnosis: Test bias 

The following investigation of discriminatory testing of handicapped 

students has been divided into two distinct historical periods. During the first 

period (pre-197 5) the case for nondiscriminatory assessment was mounting. 

Research revealed the devastating effects of test bias. In the courts, a series 

of precedents requiring nondiscriminatory test practices was being established. 

In 1975-77 the Education for All Handicapped Act (P.L. 94-142) and the 

accompanying Protection in Evaluation Procedures firmly established the 

responsibilities of the schools to provide unbiased testing. Thus, in 197 5 a new 

era characterized by federal intervention in the handicapped assessment 

process began. Many test-related strategies including test revisions, changes 

in norming procedures and the development of new instruments were adopted 

in an attempt to eliminate assessment bias. Unfortunately, evidence of failure 

to control discrimination in the diagnosis of handicapped children still exists 

today. 

Discriminatory test practices before 1975. According to Lloyd Dunn, a 

former president of the Council for Exceptional Children, about 60% to 80% of 

the students in the nation's mentally retarded classes in 1968 were "children 

from low status backgrounds - including Afro-americans, American Indians, 

Mexicans and Puerto Ricans; those from non-standard English speaking ... (and) 

other non-middle class environments" (Dunn, 1968, pp. 5-6). 
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There is much empirical evidence to support Dunn's estimates of 

minority group overrepresentation in special education classes. In California, 

for example, Mexican American children comprised only 13% of the 1967 

school population, but accounted for almost 30% of special education students 

in the state (Mercer, 1970). There is also abundant evidence that black 

children were substantially overrepresented in educable mentally retarded 

(EMR) classes in the same state. From 1968 to 1974, when the black student 

population was estimated to be 9-10%, black enrollment in EMR classes 

remained stable at an overwhelming 24.5 to 27% (Larry P. v. Riles, 1974). A 

1971 survey of 11 Missouri school districts disclosed that learning disability 

(LD) programs which focus on remedial help, were predominately (97%) filled 

with white children from high income families (Segregation of poor, 1971). 

EMR programs, which focus on compensatory assistance, had disproportionate 

numbers (34%) of black children. In Ann Arbor, Michigan, where blacks 

comprised 11 % of total school enrollment, they accounted for 40% of the 

city's EMR enrollment. Similar figures could be cited for state and local 

education agencies throughout the United States during this period as 

"disproportionate numbers of blacks and other minority students in EMR 

classes seem(ed) to be the rule rather than the exception" (Segregation of 

poor, 1971, p. 1212). 

Other studies conducted during this time period began to uncover a 

possible sex bias in the special education diagnostic process. Blom (1971) 

noted the heavy overrepresentation of males in LD classrooms, based primarily 

on their low reading scores. Although this overrepresentation has been 

explained on biological grounds, Blom strongly argues that the biological 
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factor is disputed by data from other countries which suggests no such male-

female differences in LD enrollment. Jackson and Lahaderne (1971) found 

that teachers and educational diagnosticians hold different attitudes toward 

children as a function of the child1s sex. These attitudes affect the type and 

level of contact during the diagnostic process and, ultimately, may affect the 

diagnosis. Palardy (1969) studied the same differential attitudes and suggested 

that sex biases also affected the prognosis ascribed to the child. McLaughlin, 

Miller and Chansky (1970) also studied prognoses of EMR students made by 

special educators and found sex differences in judgments of lower class, but 

not of upper or middle class retarda tes. 

Initially, the tests used in the special education diagnosis were blamed 

for this inequality. Dunn's criticisms of discriminatory special education 

testing have proven to be prophetic. In his now classic article (1968), Dunn 

criticized the profound effects of special education labels, requesting greater 

care in a diagnostic process which so heavily influenced the lives of children. 

Specifically, he recommended the development of nondiscriminatory tests and 

the use of multiple test sources with more time allotted to the diagnostic 

process. Dunn outlined many additional concerns in placement and other 

procedures, calling for "a revolution in much of special education" (p. 11). 

Other members of the legal and educational profession began to support 

Dunn's contentions. For example, Henry Dyer, former vice-president of the 

Educational Testing Service, criticized the use of IQ and grade equivalent 

sources which were frequently biased because black schools were not included 

in normative samples (Segregation of poor, 1971). Schoois were criticized for 

using intelligence tests as the sole - or at least the predominant - criterion in 
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labeling students mentally retarded and in placing them in special education 

classes (Weintraub, Abeson, &: Braddock, 1971 ). California studies conducted 

to determine the racial and ethnic composition of EMR classes prior to 1975 

found that measures of adaptability (while officially required for EMR 

diagnosis) were generally omitted. Assessment procedures were 

"unidimensional ••• focus(ing) on the narrow band of behavior sampled in the 

psychometric stuation (by a single IQ test)" (Mercer, 197 5, p. 143). 

Strategies to eliminate test bias. While the movement was initially slow 

to gain momentum there were efforts by the courts, Congress and test 

developers to eliminate discriminatory assessment through changes in the tests 

themselves. Once begun, however, the nondiscriminatory evaluation issue 

mushroomed through heavy litigation, national legislation and a proliferation 

of new tests. 

A 1971 legal review (Segregation of poor) of the continued segregation of 

minority children in EMR classes, despite the protests of educators, such as 

Dunn and Dyer, suggests that legal action was needed to change educational 

policies. Several reasons are offered for the delay in bringing 

overrepresentation cases to court: 

(1) An inordinate amount of time is required for a lawyer to pursue the 

structure of psychometric measures in order to determine whether 

the client has a case of test bias; 

(2} Large expenditures of funds required for major court case are 

usually beyond the financial resources of parents of minority 

children; 

(3) The courts, despite their active role in school integration, had 
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adopted a hands-off approach toward the student-teacher 

relationship, maintaining the in loco parentis powers of the schools; 

and 

(4) Many view educational tests as "scientific", relying on their almost 

sacred validity. 

Although legal relief from test bias in special educational diagnosis 

began slowly, the movement soon gained momentum, finally spawning a 

powerful piece of federal legislation - P.L. 94-142: The Education for all 

Handicapped Act. The major precedents for this law, which in dudes strict 

regulations against discriminatory testing, are reviewed in the following 

discussion. 

The first court decision concerning the use of standardized tests and the 

educational placement of minority children was the landmark case of Hobson 

v. Hansen (1967). The "tracking system" used by the Washington, D.C. public 

schools was abolished by Judge Skelly Wright because (1) a disproportionate 

number of black and low income children were assigned to lower tracks, (2) 

placement tended to be permanent with little interaction between levels, and 

(3) track assignments were made on the basis of biased aptitude and 

achievement tests. This case thus questioned the legality of school 

classification practices and led the way for future litigation concerning 

educational testing bias. 

A few years later a class action suit was filed in California on behalf of 

six black school children, alleging that they had been inappropriately classified 

as educable mentally retarded (Larry P. v. Riles, 1972). The complaint 

characterized the children as "victims of a testing procedure which faiis to 
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recognize their unfamiliarity with the white middle class cultural 

background .•• " (p. 1306). Judge Peckham, after hearing statistics of heavy 

overrepresentation of blacks in EMR ciasses and testimony concerning the 

norming procedures for IQ tests, issued an injunction barring the use of IQ 

tests as the sole criterion for EMR placement. Following a later appeai (Larry 

P. v. Riles, 197 4) the use of standardized IQ tests in the state of California 

was banned entirely. 

The publicity surrounding the Larry P. case generated a series of legal 

battles for other minority groups which further strengthened the court's 

position against the use of potentially biased standardized tests. In Arizona a 

case was brought by the Guadalupe Organization, Inc. regarding the 

disproportionate number of bilingual children in EMR classes (Guadalupe v. 

Tempe, 1972). The school district agreed to re-evaluate all bilingual EMR 

children in their primary language. In Diana v. State Board of Education 

(1970, 1973) the plaintiffs were nine Mexican - American children who 

represented all minority preschool bilingual children. The schools were 

charged with using highly verbal, culturally biased and improperly standardized 

(norming population did not include rural Mexican -American children) IQ 

tests. The court ordered that all California schools (1) test all children whose 

primary home language is other than English in both their primary language 

and in English and (2) form a new or revised IQ test for use with Mexican 

American children which allows them to be compared with their peers, not 

with the total population. In a similar case (RISAC v. Board of Regents, 1973) 

which was settled out of court, the Rhode Island Board of Regents agreed to 

adopt a slightly different approach; they would adjust the cut off scores of IQ 
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tests to adjust for socio-cultural bias. In Arivisu et al. v. Waco (1973) a Texas 

school district was ordered to ensure that, when a standardized test was used 

to classify a student as mentally retarded, the test contained no bias against 

any cultural, racial or ethnic group. 

As court battles were being waged for changes in discriminatory test 

practices, hearings were being conducted in Congress and throughout the 

nation concerning the rights of handicapped students. In 197 5 Public Law 93-

380, the Education Amendments of 1974, went into effect. This legislation 

clearly ordered the states to establish procedures to ensure that tests were not 

racially or culturally discriminatory. The Bureau of Education for the 

Handicapped (BEH) interpreted these procedures more specifically, 

recommending the following guidelines: 

A procedure also should be included in terms of a move 
toward the development cf diagnostic-prescriptive techniques to be 
utilized when for reac;ons of language differences or deficiencies, 
non-adaptive behavior, or extreme cultural differences a child 
cannot be evaluated by the instrumentation evaluated by the 
instrumentation of tests. Such procedures should insure that no 
assessment will be attempted when a child is unable to respond to 
the tasks or behavior required by a test because of linguistic or 
cultural differences unless culturally and linguistically appropriate 
measures are administered by qualified persons. In those cases in 
which appropriate measures and/or qualified persons are not 
available, diagnostic-prescriptive educational programs should be 
used until the child has acquired sufficient familiarity with the 
language and culture of the schooi for more formal assessment. 
These evaluation procedures should aiso assure that persons 
interpreting assessment for information and making educational 
decisions are qualified to administer the various measures and 
qualified to take cultural differences into account in interpreting 
the meaning of multiple sets of data from both the heme and the 
school. (BEH, 1974, p. 29) 
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Although, BEH did not recommend any specific tests, there is a broad 

statement concerning the selection of evaluation measures: 

The various evaluation materials and procedures used for 
purposes of classification and placement of handicapped children 
should meet a test of reasonableness in the eyes of competent 
professional persons and informed laymen; and such procedures 
should be administered by qualified persons under conditions which 
are conducive to the best performance of the child (BEH, 1974, p. 
26). 

This new law did not begin to satisfy ali the issues raised during four 

years of Congressional hearings. It was merely a stopgap measure. In April, 

197 5 Congress began a series of legislative hearings to extend and amend P .L. 

93-380. By this time over half of the states had either been through or were 

going through litigation related to the rights of handicapped students 

(Sabatino, 1979). In August of 197 5 the Office of Civil Rights (OCR) of the 

U.S. Department of Heal th, Education, ar.d Welfare combined the provisions 

of P.L. 93-380 with the intent of other civil rights legislation (Title VI of the 

Civil Rights Act). The OCR summarized these acts in a fairly detailed 

directive to the nation's chief state school offices which attempted to further 

curb the use of biased tests and evaluation procedures (Abeson & Ballard, 

1976). 

Finally on November 29, 1975 P.L. 94-142, the Education for All 

Handicapped Children Act, "representing a major new commitment by the 

federal government ••• , the most important education legislation enacted since 

the Elementary and Secondary Educatior, Act of 1965" was passed 

(Congressional Quarterly Service, 1976, p. 651). The majority of the P.L. 94-

i 4 2 provisions were scheduled to be in effect by October 1, 1977. 
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One important provision of this landmark legislation was the 1977 

11Protection in Evaluation Procedur~s:' clause. Inciuded in this section were 

regulations underscoring Congress' philosophical position that: 

• professional and legal requirements are necessary to ensure that 

children are not misclassified due to inappropriate selection, 

administration, or intrepretation of assessment instruments; 

• tests and other evaluation materials include those tailored to 

assess specific areas of educational needs and not merely those 

designed to provide a single IQ score; and 

• information from sources other than ability or achievement tests, 

including physical, sociocultural and adaptive behavior assessment, 

be considered in the assessment. 

In conjunction with the passage of the Protection in Evaluation 

Procedures, many new and revised tests and testing procedures were developed 

to meet the new federal requirements. A number of strategies were adopted 

in an attempt to ensure that tests were racially, culturally and linguistically 

fair to all students. The Federal Government, through its now renamed office 

of Special Education Programs (formerly the Bureau of Education for the 

Handicapped) was a leader in efforts to develop effective strategies. A 

successful planning conference, "With Bias Toward None" resulted in a 

document of non-biased assessment activities which was later published by 

Oakland and Matuszek (1977). 

Oakland, De Luna, and Morgan (i 977), Olmedo (1981 ), and Samuda ( 197 5) 
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have pointed to the area of assessment of linguistic minorities as a 

particularly difficult one. This has proven to be a complex area as the primary 

language or dialect must be determined before accurate educational 

assessment may begin. Oimedo (1981) notes that bilingual students differ 

widely in terms of their receptive and expressive language dominance. Some 

speak one language exclusively, while understanding two languages; others use 

two systems equally well. The combination of possibilities is staggering. The 

basic goal should be "to use language in a manner that maximizes the 

opportunity of examinees to understand the testing situation and to respond 

according to their best abilities in either or both languages" (Oakiand &:: 

Matuszek, 1977, p. 98). Despite the importance of primary language 

determination, however, available language assessment measures are 

disappointing. For example, in a review of 27 language dominance measures, 

Oakland, Deluna and Morgan (1977) found only four which provided both 

validity and reliability information. 

For speakers who must be tested in a language other than English, a 

variety of tests have been made available. Samuda (197 5) listed nearly 100 

tests in Spanish alone. These include Spanish translations of conventional tests 

(Stanford-Binet, WISC) and tests developed in terms of parallel English-Spanish 

forms (Test of Auditory Comprehension). Olmedo (1981) notes the magnitude 

and complexity of problems associated with these instruments. Tests may be 

written in formal Spanish, for example, which is inappropriate for dialect 

speakers. 

When appropriate tests are unavailable in the ~peaker's pdmary 

language, as is often the case with Vietnamese and Chinese students for 
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example, English tests are typically translated during the test session. These 

tests, however, have not resulted in technically equivalent forms and the test 

contents remain culture-bound (Samuda, 197 5). 

Another approach to eliminating test bias has been to develop criteria 

for assessing discriminatory items and to revise test administration for those 

items only (Flaugher, 1978). Revisions have taken the form of different cut-

off scores, elimination of discriminatory items, acceptance of alternate 

responses or other revisions of those items (Evard & Sabers, 1979; Vaughn-

Cooke, 1982). Some basic problems, however, have been noted with this 

approach. Criteria for determining item bias have been difficult to establish. 

Sandoval and Mille (1980) found subjective interjudge agreement among 

minority persons concerning which items were biased to be very low. On the 

other hand, objective criteria generally result in little or no evidence of item 

bias for commonly used tests (Cole, 1981, Reschly, 1981; Sandoval, 1979). 

Reschly (1981) notes that an additional "popular nonsolution to test bias11 

is to ban the use of discriminatory standardized tests altogether. There has 

been a ban on IQ tests in California since early 1975 (Larry P. v. Riles, 1974), 

yet there was no appreciable change in minority representation in special 

education classes until quotas were set in 1979 (Resch!y, 1981). Reschly 

further argues that IQ tests may be useful in preventing inappropriate 

classification. 

A fifth strategy in eliminating discriminatory assessment has been the 

development of specialized culture-fair tests (Jir$a, 1933). Perha?s the most 

ambitious and well-known culture-fair test is the system of M1.;lticultural 

Pluralistic Assessment (SOMPA) (Mercer, 1979). The SOMPA i~ an entire 
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measurement system which utilizes conventional instruments with a comp!ex 

set of pluralistic norms. It is based on Mercer's research (197.5) which found a 

low and racially different correlation for classroom grades vs. WISC scores. 

The correlation was .20 for blacks and .46 for whites. An even more 

fundamental problem of standardized tests, according to Mercer, was their 

differential validity; that is, blacks scored more errors than whites regardless 

of their aptitude. As Mercer (1979) states, "the greater the sociocultural 

distance between the individual and the dominant core culture, the lower his 

or her score will be" (p.14). Mercer assumes that there are different r.ormal 

distributions of behavior for each type of sociocultural life style. Thus she has 

developed the "ELP (Estimated Learning Potential) (which) has multiple 

normal distributions, one for each pattern of Sociocultural Scale scores" 

(Mercer, 1979, p. 137). 

In response to legislation and research findings, measurement specialists 

have attempted to develop a number of alternate approaches to the nonbiased 

testing of linguistic, ethnic and cultural minorities. Although sex was also 

mentioned as a possible source of assessment bias, it was not a specific focus 

of the new federal handicapped legislation; therefore, the elimination of sex 

bias has not been a priority. The nondiscriminatory strategies discussed thus 

far have all been related to changes in the test instrument. A variety of 

different approaches including language dominance measures, test 

translations, parallel measures, revised i terns, test banning, and new tests 

were discussed. The following section discusses the effectiveness of these 

test-related strategies. 
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Effects of attemots to eliminate assessment bias. Some investigators 

have concluded that the i?rotection in Evaluation Procedures and similar 

regulations have produced positive results. The focus of these evaluations has 

been the representation of cultural and ethnic minorities in special education. 

Jones (1981) reviewed enrollment data from five states with culturally diverse 

populations. After finding a significant reduction in the number of children 

classified as handicapped from December 1, 1978 to December 2, 1978 be 

concluded that the "new standards may be accomplishing their intended 

purpose" (p.116). 

Matuszek and Oakland (1979) used fictitious case records to investigate 

recommendations for handicapped placement by teachers and psychologists. 

They found that teachers and psychologists relied on test data more often than 

on ethnic factors. In a similar study using simulated files of children with the 

same low test scores but different backgrounds, psychologists selected only 

60% of the low socioeconomic blacks and 100% of the high income children of 

either race as eligible (Frame, Clarizio, Porter & Vinsonhaler, 1982). This 

reverse discrimination suggests that factors other than test bias may be 

operating in discriminatory assessment. 

Other researches have investigated referral - the initial step in the 

diagnostic process. Giesbrecht and Routh (1979) found another form of 

reverse discrimination. The elementary teachers in their sample tended to 

expect more favorable educational prognosis and less need for specia.! 

education help for black students than fer whites. Other more recent research 

(Low & Clement, 1982; Tobias, Cole, Zibrin, & Bodlakova, 1982) has uncovered 

no evidence of differences in referral rates related directly to the student's 
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ethnic background. Teachers, however, terded to ref er children from their 

own ethnic backgrounds significantly less often than they referred children 

from different backgrounds. In a similar study (Lietz & Gregory, 1978) black 

children were referred to the office for disciplinary action more often than 

white children, but no similar difference rate was found for referrals to the 

multidisciplinary diagnostic team. 

While these studies suggest that some attitudes may be changing, they do 

not establish a situation of nondiscrimination in the special education 

diagnostic process. Indeed, there is much more evidence which attests to a 

continuing problem. Studies conducted since the 1977 nondiscriminatory 

legislation went into full force indicate that assessment bias continues to 

operate against ethnic minorities, males, linguistic minorities, and children 

with behavior problems. There is even some evidence of age discrimination in 

the handicapped diagnosis. 

The majority of studies have continued to focus on ethnic biases. After 

reviewing enrollment figures in a number of districts throughout the nation, 

the Education Advocates Coalition (1980) concluded that the new laws "had 

not proven adequate to perform the task" (p. 2). They found, for example, that 

black children were being misclassified as EMR at a rate over three times that 

of white children. School districts were found to be diagnosing linguistic 

minority children as handicapped using incomplete and/or inappropriate 

evaluations. Other evidence (Manni, Winikur & Keller, 1980) has demonstrated 

a similar problem of ethnic proportion in classes for the emotionally disturbed. 

In a longitudinal study Tucker (1980) followed enrollment patterns in 50 

southwestern school districts for eight years. He concluded that the 
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proportion of minority ethnic enrollment in EMR dropped following the P.L. 

91-/.-142 legislation. The increased minority enrollment in LO classes was so 

great, however, that minority children are now overrepresented in a category 

which had been almostly exclusively white. Having reviewed the results of 

"substantial" national efforts, members of the New Jersey State Department 

of Education concluded that "the concern over disproportionate representation 

of (ethnic) minorities in special education programs remains a reality and 

likely will continue to be so well into the next decade" (Brady et al., 1983, p. 

53). 

A recent court decision (Martin Luther King Jr. Elementary School 

children v. Ann Arbor, 197 9) provided more specific guidelines for 

nondiscriminatory linguistic minorities, indicting that the federal legislation 

had not been sufficient to prevent this type of bias. At ·issue was not bilingual 

assessment, which has been discussed previously, but the evaluation of English 

dialect speakers. The suit was brought on behalf of 15 preschool children 

whose prirnary language was a nonstandard diaiect of English; that is, black 

English. The school system was charged with having failed to determine 

whether the children's learning disabilities stemmed from cultural, social, 

economic, or academic factors during assessment for special education 

classes. Expert witnesses testified that: 

(1) Students who speak black dialect experience dHficulty hearing and 

making certain sounds used discriminantly in standard E:1glish. 

(2) The unconscious but evident attitude of teachers causes a 

psychological barrier to student learning (p. 1381). 
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As a result of this testimony the Ann Arbor school system was ordered to 

propose a pian to help teachers identify black English speakers and to use that 

knowledge in testing and in teaching these students. Vaughn-Cooke (1981) 

points out that this will be a difficult process as many standardized tests are 

invalid for dialect speakers, although they have been repeatedly used with this 

group. There are no figures concerning the overrepresentation of dialect 

speakers in special education; however, given the attitudes of teachers 

described above and the paucity of valid assessment measures, such 

overrepresentation appears likely. 

Another area which has not responded to nondiscriminatory strategies 

has been sex bias. Males continue to outnumber f emaies in elementary and 

secondary classes by a 2:1 ratio (Tomlinson, et al., i977). Those girls who are 

identified as LO typically have much more severe academic problems than 

boys (Owen, 1978). The same 2: l ratio has also been found at the preschool 

level for LO, speech impaired (SI) and emotionally disturbed (ED) categories in 

Head Start (Walters, 1978). More recent research (Phipps, 1982) indicates a 

similar trend for older children. Approximately 85% of the LD, EMR, and ED 

children in one school district were males. 

Investigation of the reasons for disparate enrollment figures of males 

and females have generally focused on student behavior. Phipps (1982) found 

that teacher perception of conduct and behavior problems in boys "clearly 

played a major role in the identification of children who ultimately 

participated in special education programs. (This is a.n example of) the 

'squeaky wheel' concept" (p. 425). Teachers are often aware of this tendency 

sometimes stating that they refer the loudest children first (Weatherly & 
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Lipsky, 1977). A random sample of 100 North Carolina elementary teachers 

reported that they were most likely to make special education referrals of 

children who had behavior problems, passing up non-behavior problem children 

with similar academic test results (Giesbrecht & Routh, 1979). Diagnosticians 

were found to ignore standardized test information which indicated no 

behavior disorder, retaining an earlier stereotype of problem behavior 

indicated by teacher referral forms (Ysseldyke & Algozzine, 1982). 

While not clearly established as a factor in discriminatory assessment, 

age and geographic location have recently been shown to be influential 

factors. In a national study of over 14,000 students, Craig and McEachron 

(1973) found that teachers tended to identify far more younger elementary 

children (grades 1-3) than any other age group. Regional differences in 

referrals were also found in this national study, although this presented a 

"puzzling,'' inconsistent pattern. An analysis (Bernard cc Clarizio, 1981) of 

planning and placement decisions for approximately 1,000 students in the state 

of Michigan revealed that age, sex, IQ and geographic location contributed 

substantially to the speciai education diagnostic decision. 

Cleariy the present legislation against discriminatory testing and the 

strategies adopted to comply with the law have not had the desired effect. 

Despite some data to the contrary, there is overwhelming evidence that ~ex, 

ethnic, linguistic, behavior, age and regional bias c;till exists in special 

education assessment. 

Thus far, the discussion of nondiscriminatory strategies has focused on 

the elimination of bias in tests and testing procedures. Some of the studies 

cited above which investigated the referral process have provided a due to 
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other possible sources of bias. Reschly (i 981) and others have begun to search 

for other causes of assessment bias beyond those associated with measurement 

instruments. These non-measurement sot..rces are considered in the following 

section. 

Discrimination in Special Education Diagnosis: Non-measurement Bias 

Controversies about the discriminatory effects of tests in special 

education assessment have begun to take a new form. New evidence indicates 

that it is not the actual test instruments which are responsible for 

misclassification. It is certainly clear from the previous discussion that test 

reforms have produced little effect. More importantly, test reforms may not 

even have been needed in the first place. This section focuses on a review o-f 

recent evidence which suggests that it is test usage, not the instrument itself 

which results in discriminatory assessment. Two factors associated with test 

usage - diagnostic criteria and diagnostician's background - have been found to 

be very influential and will be reviewed in depth. 

Test reform is not the answer. A number of recent studies have found 

little or no evidence of bias in standardized tests even for the WISC-R which is 

the most commonly used instrument in special education diagnosis (Jirsa, 

1983). Oakland and Feigenbaum (1978) found no consistent patterns of WISC-R 

bias on any basis including sex, race, socioeconomic status, age, birth order, 

health, family size, family structure or geographic region. Sandoval (1979) 

stated that 11test bias against minority children (has) not been found in the 

WISC-R" (p. 926). Clarizio (1979) and Vance and Wailbrown (1978) have 

documented similar findings. In a highly rigorous factorial study, Gutkin and 



31 

Reynolds (1981) concluded that "the WISC-R is not biased when used to assess 

the intellectual functioning of black children" (p. 230). 

Similar evidence exists for other tests and for other minority groups 

(Gutkin & Reynolds, 1981; Jirsa, 1983; Reschly, 1978). In an Illinois Federal 

District court case, which is now in the appeal process, the court concluded 

that IQ tests are largely unbiased and that overrepresentation per se does not 

violate legal or constitutional protections (Bersoff, 1981). 

Even if culture free or culture fair tests were the answer to assessment 

problems, many have argued that there has been little success in developing 

such instruments (Cole, 1981; Nazzaro, 1976; Reschly, 1981). According to 

Henry Dyer of the Educational Testing Services (Purvin, 197 5), a test can be 

culture fair only if (l) the information required to perform acceptably or (2) 

the stimulus materials are available to all people of all cultures. He feels that 

neither of these conditions is possible. Podilla and Garza (197 5) note that 

"efforts to develop culture-free tests were doomed to failure from the 

beginning. All human experience is modulated by human society, and no test 

can be experience free. The materials used in the test, the language of the 

test, the manner of getting the testee to respond, the criteria for choosing 

which responses to record, the categories into which responses are classified, 

the test's validity criterion - all are culture bound" (p. 54). 

Given these uncertainties about culture fair testing, some diagnosticians 

have turned to other aspects of the assessment process as possible sources of 

bias. Studies cited earlier, for example, pointed to discrimination in the 

referral precess -before the child is :::een for diagnostic testing (Matuszek & 

Oakland, 1979; Reschly, 1981; Ysseldyke & Algozzinne, 1982). Reschly (1979) 
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suggests that IQ tests at worst have only a neutral effect on minority 

overrepresentation, while it is possible that they actually reduce the degree of 

overrepresentation that would resuit from the discriminatory referral process. 

Non-test bias may be introduced not only at the referral stage, but 

during the diagnostic/classification process as well. A number of 

investigations (Cleary, Humphreys, Kendrick&: Wesman, 1975; Harber, 1981b; 

and Reschl y, 1981) have argued that it is not the tests themselves but the 

interpretation and use of test and ref err al information that leads to 

discrimination. Two major factors associated with discrimination in test use 

have been identified in the literature; these are, (1) criteria for applying test 

results and (2) diagnostician's training and background. The following two 

sections are devoted to a review of research related to these two non-

measurement factors. 

Criteria for Special Education classification. There can be little doubt 

that diagnostic and eligibility criteria for special education classification have 

an important. effect on the assessment process. Some have concluded that 

criteria are the crucial factor· in nondiscriminatory assessment (Duffey, Salvia, 

Tucker & Ysseldyke, 1981; Evans, 1979; Malgoire, Craig & Kaskowitz, 1979; 

Martin, 1979). Consistent, objectively stated criteria are thought to be the 

key co fair and accurate evaluation. "Biased decision making rnay be 

attributed to incomplete and inconsistent operational.izing of definitions 

and/or criteria on which decisions are based. The inherent problem is that 

decisions are made on the basis of situation speciflc (and perhaps even assessor 

specific) definitions and rules" (Duffey et al., 1981). The obvious question is 

"How complete and standard are eiigibility criteria for special education 
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classification?" The answer to this question involves a consideration of how 

criteria are developed, what criteda are presently in existence and how those 

criteria are actually applied. 

Although the Federal Government has traditionally exercised relatively 

little direct authority over school assessment practices, P .L. 94-142 widely 

expanded the sphere of federal control and influence on assessment practices. 

Consequently, the federal definitions of handicapping conditions must form the 

basis for state and local eligibility criteria. The federal definitions for each 

handicap are presented in Exhibit 1. Each state is required to develop an 

annual program plan which includes diagnostic procedures and eligibility 

criteria based on the federal standard. All school districts and other public 

agencies are then required to submit similar plans which include assessment 

procedures to the state (Martin, 1979). 

State education agency (SEA) officials have accepted varying degrees of 

responsibility for developing criteria. Some have simply restated all or some 

of the federal definitions and left more specific criteria to individual districts 

or local education agencies (LEA's) (Aiabama Department of Education, 1980; 

Oklahoma State Department of Education, 1979; and Pennsylvania Department 

of Education 1 1980). The majority of SEA's have adopted a limited role by 

including a slightly more thorough, but not operationalized description of each 

handicap (Kansas State Department of Education, 1980; Rhode Island Board ·of 

Regents for Education, 1978; and West Virginia Department of Education, 

1980). Officials from the State of Washington (Department of Public 

Instruction, 1980) have elected to take a much more active role. Their 

definitions and eligibility criteria for each handicapping condition list (1) the 
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EXHIBIT I 

Federal definitions of handicapeing conditions (U.S. Congress, 197,) 

1, "Deaf" means a hearing impairment which is so severe that the child is impaired in 
processing linguistic info:-mation through hf'.aring, with or without amplification, which 
adversely affects education..! per:formance. 

2. "Deaf-blind" means concomitant hearing and visual impairments, the combination of which 
causes such severe communicat:on and other developmental and educational problems that 
they cannot be accommodated in special educa'don programs solely for deaf or blind 
children. · 

3. "Hard of hearing" means a hearing impairment, whether permanent or fluctuating, which 
adversely affects a child's educational performance but which is not included under the 
definition of "deaf" in this section. 

4. "Mentally retarded" means significantly subaverage general intellectual functioning 
existing concurrently with deficits in adaptive behavior and manifested during the 
developmental period, wnich adversely affects a child's educational performance. 

5. "Multihan.idcapped" means concomitant impairments (such as mentally retarded-blind, 
mentally retarded-orthopedically impaired, etc.), the combination of which causes such 
severe educationai problems that they cannot be accommodated in special education 
programs solely for one of the impairments. The term does not include deaf-blind children. 

6. "Orthopedically impaired" means a severe orthopedic impairment which adversely affects a 
child's educational performance. The term includes impairments caused by congenital 
anomaly and impairments from other causes (e.g., cerebral palsy, amputations, and 
fractures or burns which cause contractures). 

7. "Other health impaired" means limited strength, vitality or alertness, due to chronic or 
acute health problems such as a heart condition, tuberculosis, rheumatic fever, nephritis, 
asthma, sickle cell anemia, hemophilia, epilepsy, lead poisoning, leukemia, or diabetes, 
which adversely affects a child's educational performance. 

8. "Seriously emotionally disturbed" is defined as follows: 
(i) The term means a condition exhibiting one or more of the following characteristics 

over a long period of time and to a marked degree, which adversely affects 
educational performance: 
(A) An inability to learn which cannot be explained by intellectual, sensory, or 

other health factors; 
(B) An inability to build or maintain satisfactory interpersonal relationships with 

peers and teachers; 
(C) Inappropriate types of behavior"Or feelings under normal circumstances; 
(D} A general perv§lsive· mood of unhappiness or depression; or 
(E) A tendency to develop physical symptoms or fears associated with personal or 

school problems. 
(ii) The term includes children who are schizophrenic or autistic. The term does not 

include children who are socially maladjusted, unless it is determined that they are 
seriously emotionally disturbed. 

9. "Specific !earning disability" means a disorder in one or more of the basic psychological 
processes involved in understanding or in using language, spoken or written, which may 
manifest itself in an imperfect ability to listen, think, speak, read, write, spell, or to do 
mathematical calculations. The term does not include such conditions as perceptual 
handicaps, brain injury, minimal brain disiunction, dyslexia, and developmental aphaisa. 
The term does not include children who have learning problems which are primarily the 
result of visual, hearing, or motor handicaps, of mental retardation, or of environmental, 
cultural, or economic disadvantage. 

10. "Speech impaired" means a communication disorder, such as stuttering, impaired 
articulation, a language impairment, or 'l voice impairment, which adversely affects a 
child's educational performance. 

11. "Visually handicapped" means a visual impairment which, even with correction, adversely 
affects a child's educational performance. The term includes both partially seeing and 
,._!ind ch:ld~en. 
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types of tests to be adminis!ered, (2) regulations to encourage culture-fair 

testing which also does not discriminate on the basis of sex and (3) specific 

cut-off scores. The Louisiana Board of Education (1980) offers the same 

degree of specificity and recommends the SOMPA as a nondiscriminatory 

estimate of choice for evaluating intellecutai potential. The criteria outlined 

by the Nebraska Department of Education (Campbell, 1979) for preschool 

children are brief but offer operationalized definitions. Regulations published 

by the Georgia Department of Education (197 8) indicate the powerful role of 

this agency. Each type of handicap is first operationally defined in terms of 

student characteristics and types of assessments. A more limiting set of 

criteria, however, is implied as quota restrictions are also supplied for each 

handicap category. 

There is a similar variation in acceptance of responsibility at the LEA 

level. Many districts choose to reiterate SEA policy with no further comment. 

(See e.g., Bibb County Board of Education, 1979; Guntersville Board of 

Education, 1980). For some districts this policy results in no more than a copy 

of the federal guidelines (Allegheny County Public Schools, 1980; Oklahoma 

City Education Department, 1980). Some districts have experienced particular 

difficulties with eligibility criteria for learning disabled children and have 

published additional clarifying guidelines which extend beyond state guidelines. 

(Arlington County Board of Education, 1981; Half Hollow Hills District Board 

of Education, 1979.) Some larger districts particularly those with large 

minority populations have developed very comprehensive eligibillty criteria. 

Dade County Public Schools ( 1979) in Miami, Florida devotes 15-20 pages for 

each handicap in order to provide a comolete list of procedures and criteria. -- . 
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Specific tests or types of tests are suggested in conjunction with 

operationalized criteria. The Fresno Unified School District (1981) lists 

similar specific guidelines. 

Just as SEA and LEA regulations differ in the level of specificity, they 

also vary widely in the content of the criteria. One handicap which has been 

particularly hard to define has been learning disabilities (LD). The original 

federal definition (see Exhibit 1) was suggested in 1974 by the National 

Advisory Committee on the Handicapped (Beatty, 1977). This guideline proved 

to be too general as enrollment in learning disability classes skyrocketed from 

l 97 5 to 1977 (Savage, 1977). Congress demanded that the Bureau of Education 

for the Handicapped (BEH) develop specific procedures and diagnostic criteria 

for determining what constitutes a learning disability (42 Federal Register 

65081). One trial formula offered by BEH used chronological age (CA), IQ 

score and grade placement score (GR) to define LD: 

LD if CA ((IQ/300) + .17) - 2.5 GR (Reynolds, 1980). 

This formula was criticized as having "managed to capture in one procedure 

the difficulties of basing an estimate of educabiiity on an IQ score plus all the 

problems of difference scores" (Reynolds, 1980, p. 603). The discrepancy 

formula was withdrawn but not replaced (Martin, 1979). After consulting 

experts in education, psychology and medicine, BEH concluded: 

1. The state of the art in the field of specific learning disabilities and its 

associated fields is such that it is not presently possible to specify 

exactly all of the components of each specific learning disability. There 

remain strong opposing professional opinions as to the validity of certain 
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behavioral manifestations as being indicative of a specific learnii-1g 

disability. At present, the only generally accepted manifestaticn uf a 

specific learning disability is that t!1ere is a major discrepancy between 

expected achievement and ability which is not the result of other known 

and generally accepted handicapping conditions or circumstances. 

2. There exists no hard research data collected on a large ·enough sample in 

order to state, with certainty, which are the common characteristics of 

all learning disabled children. 

3. There are several theories as to what causes children to have specific 

learning disabilities. 

4. There appear to be no generally accepted diagnostic instruments which 

can be singly and appropriately utilized . . . with all such children. 

(Savage, 1977, p. 7 5) 

After reviewing each state's criteria for LD, EMR and Emotionally 

Disturbed (ED), Hallahan and Kaufman (1977) concluded that the regulations 

were confusing, contradictory and not specific. The range of definitions was 

so wide that it was difficult to distinguish one handicap from another. The 

range of prevalence figures among states (LD, e.g., ranged from 1 % to 30%} 

was further evidence of the confusion arising from these nonspecific 

guidelines. Murai (1982) found LD criteria to be arbitrary and based mainly on 

fiscal concerns. 

A survey of definitions of LO offered by 42 state departments of 

education was equally disappointing (Mercer, Forgnone, & 'w' olking, 1976). 

Among the SEA's the following differences were found: 

• lack of consensus about IQ range 
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• wide variation in the flexibility a.nd autonomy given to LEA's 

setting criteria 

• types of disorders included varied widely 

• only 62% excluded visual or hearing impairment 

• wide variation in other types of characterisitic included. 

A similar review of definitions of preschool handicap revealed that only 

57% of the SEA's had specific definitions or any provisions for identifying this 

population (Lessen & Rose, 1980). Additionally, there were wide variations in 

the age for onset of services, criteria for demonstrated need and categorical 

definitions. 

Although the category, ED, has not received the attention afforded the 

definition of LO and EMR disorders, a few recent investigations have 

suggested that criteria for this disorder are equally vague. Bischoff and 

Shake! (1980), for example, have expressed concern about Alaska's current 

state definition of ED. This is the only category in Alaska's guidelines which 

specifies noneducational treatment as part of the eligibility· criteria. They 

further criticized the ED criteria for being vague, relying on noneducational 

experts and specifying treatment as part of the criteria. In a survey of 49 

state definitions of ED, Epstein, Cullinan and Sabatino (1977) discovered wide 

discrepancies between states. They criticized most definitions for being 

vague, ambiguous, and self-contradictory. Mack (1980} conducted a similar 

study a few years later and found the situation no better. States did not even 

agree on the term for the handicap. Labels ranged from "emotionally 

conflicted" in Alabama to "significant identifiable emotional or behavioral 

disorder" in Colorado. Two states, Massachusetts and Vermont, had no 
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specific criteria as they off er only i10ncategorical special education programs. 

Surveys conducted by Gresham {1981) and Reynolds (1980) support these 

findings. Bischoff and Shakel (1980) concbde that eligibility criteria and 

definitions for other handicaps may be equally problematic. Recent emphasis 

on EMR and LO regulations has merely hidden these problems. 

Given the vague, confusing criteria at the federal, state and local level, 

it is not suprising that the responsibility for diagnostic decision making 

generally filters down to the individual diagnostician or diagnostic team. 

Several sources have suggested that even when criteria are available, they are 

often so confusing and contradictory that they are ignored. More than 4-5% of 

the students enrolled in LO classes in Colorado, for example, did not meet the 

state standards (Shephard & Smith, 1981). In one district, no psychometric 

differences were found between students in LO classes and low achievers in 

regular classrooms (Ysseldyke, Algozzine, Shinn &: McGue, 1982). In another 

school district, diagnostic decisions did not correlate with decisions based on 

the application of federal definitions (Algozzine, Ysseldyke, & Shinn, 1982). 

Ysseldyke and Algozzine (1982) found that educational staff often based 

diagnostic decisions on ref err al information. They relied on their own internal 

criteria rather than applying test results to legal definitions. The researchers 

conclude that "even before a child utters a response to a test item, the 

assessment cards may already be stacked" (p. 228). 

There is overwhelming evideni:e that vague definitions are associated 

with a very wide range of application of criteria. Li (1977) found that each 

educational diagnostician had his or her own definition and eligibility criteria 

for LO. A large national research project (Malgoire, Craig, & Koskowitz, 
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1979) revealed a wide variation in criteria for several handicap categories as 

well as different indicator sets within a particular handicap. Another study 

(Johnson, 1980) suggests that severity is a factor in standardizing criteria. 

When IQ-achievement discrepancy scores were severe, a group of 356 school 

psychologists made predictable EMR, LO and ED placements. When scores 

were less severe or other complex combinations of factors were present no 

predictable criteria emerged. Johnson found that the study participants could 

not agree on criteria for diagnosis or placement. Similar results were obtained 

in a study of special education directors. Although the directors have been 

found to be the best informed staff concerning the legal and practical issues of 

diagnostic decision making (Fenton, Yoshida, Maxwell, & Kaufmann, 1979), 

their descriptions of the assessment sequence and procedures varied greatly 

(Poland, Ysseldyke, Thurlow, & Mirkin, 1979). Some special education 

directors, for example, clearly differentiated between placement and 

eligibility decisions while others did not. 

Another method of investigating the universality of criteria has been to 

study inter-rater reliability for diagnosis of the same cases. When 18 

educational diagnosticians were asked to diagnose 100 children simply as LD or 

non-LO they "were extremely inaccurate in their classification and in little 

agreement with each other" (Epps, McGue & Ysseldyke, 1982, p. 209). Frame 

and others (1982) found interclinician agreement to be only about 3096 for 

classification according to handicap category. Case studies of handicapped 

children whose families moved across school districts caused Ysseldyke and 

Thurlow (1980) to conclude that 11the decision to declare a student eiigible for 

service may be entirely situation specific" (p. 104). A child who was declared 
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ineligible in one district, for example, was found eligible in another. The 

researchers concluded that "were these students to be ref erred to another 

school, it is highly probably that a different outcome would result agaln" (p. 

l 04). 

Other investigations have focused on the measurement procedures used 

to make diagnostic decisions. Educational diagnosticians (LO teachers, 

psychologists and speech-language clinicians) often choose tests with poor 

reliability and validity, even when superior instruments are available (Davis & 

Shephard, 1982). Even when adequate instruments were chosen 25-50% of 

these diagnosticians did not interpret scores correctly. Similarly, Montgomery 

County Public Schools in Maryland were judged to be in compliance with all 

federal and state legislation except that related to test selection and 

interpretation (Silversmith, 1980). Thurlow and Ysseldyke (1979) reached 

similar conclusions in a study of Child Service Demonstration Centers, funded 

by BEH to develop and use exemplary practices. 

One reason offerred for the failure of diagnosticians to choose adequate 

instruments or to interpret them correctly has been poor training (Davis &: 

Shephard, 1982; MacMillan &: Meyers, 1979). In the following section 

diagnostician background and training is considered as a factor in 

discriminatory assessment. 

Diagnostician background and training. Reschly (1981) examined a 

number of issues related to discriminatory assessment and concluded that the 

examine!·'s background was a highly influential variable in the assessment of 

minority children. He states that "it is essential that the examiner be 

specifically trained to test these special examinees. Some of the factors to be 
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considered are the ' I examrne!" s background, sex, testing style, and 

acculturation" (p. 1083). Bennet (1981) concurs that the examiner's training 

may be as important in discriminatory assessment as test bias or inadequate 

criteria. His research uncovered "serious problems with regard to the 

competence of professionals involved in ·che assessment of exceptional 

children" (p. 437). Some of these problems included: 

• misuse of tests 

• inadequate preparation and training 

• interrater variation over test scoring and interpretation 

• mechanical scoring error. 

Most research concerning diagnostic background has focused on Bennet's 

concern of inadequate training. Garrison and Hammill (1977) concluded that a 

minimum of 25% of all EMR children in Philadelphia had been misplaced due 

directly to the diagnostician's poor test interpretation and inadequate 

knowledge of cut-off scores. Outright charges of "inappropriate and 

unprofessional behavior" have been leveled against diagnosticians for improper 

test usage (Kirp &: Kirp, 1976, p. 85). Ysseldyke (1978) concluded that many 

school perscnnel administer and interpret tests without the training to do so. 

He believes that the major problems are a failure to consider the technical 

limits of the test and a lack of awareness of the nature of standardized 

samples. Benner (1980) found that a group of 9 5 educational diagnosticians 

averaged only 50% correct responses on a 64 item test of measurement 

competence. Gary McDaniels, former director of the Office of Special 

Education:s Division of Assistance to States, admitted that professional 

competence in the selection and administration of tests is a major concern 
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(1979). He noted that the two most comrnon problem issues in P.L. 94-142 

were (1) measurement practices and (2) personnel training - not improvements 

in the technology of measurement. 

The effects of the diagnostician's experience as well as assessment 

training, were investigated in one study which used simulated case files of 

EMR and "normal" children (Amira, Abramowitz & Gomes-Schwartz, 1977). 

The investigators found no race or socioeconomic bias in decision making. 

They also found no differences in diagnostic decisions with years of 

experience, years of training or types of training. 

Many have called upon state and local governments to tighten 

certification requirements for special education personnel. MacMillan and 

Meyers (1979) feel that this is the only safeguard to prevent irresponsible, 

incorrect test scoring and interpretation. Meyers, Sundstrum and Yoshida 

(1974) concluded that one reason professionals on assessment teams were 

inadequately prepared was that they had been "grandfathered in". Due to the 

recency of changes in legally specified diagnostic standards, many staff who 

did not meet those new standards were allowed to stay with no provisions for 

updating their skills. During the same period, training programs were 

criticized for being particularly deficient in teaching skills related to the 

analysis and interpretation of data, particularly in regard to the evaluation of 

minority children (Bransford, 1974). 

A national study of certification requirements for special education 

personnel noted a wide variation among states; e.g., (l) special education 

preschool staff had to meet stringent requtrements in some states, while other 

states had no requirements; (2) some had established freestanding 
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requirements for special education, while others treated it as an endorsement 

attached to regular education; and (3) there were no general terms for 

certification of those involved in diagnostic decisions (Barresi & Bunte, 1979). 

Summary. Discriminatory assessment has persisted in special education 

diagnosis despite the intensive efforts of legislators, test developers and 

professional educators. These efforts, however, were focused primarily on 

revising test instruments. Recently, the search for other sources of 

discrimination has led to an investigation of non-instrument factors, that is, 

not the tests themselves but how the tests are used. Eligibility criteria and 

the diagnostician's background and training have been identified as two 

important potential sources of bias. Eligibility criteria were shown to vary 

widely throughout the United States and to be incomplete and often not 

operationalized. Much attention was given to criteria for three special 

education categories deemed difficult to define - ED, LD, and EMR. It is 

highly likely, however, that other handicaps suffer from the same problems of 

inconsistent and inadequate definition of eligibility criteria. 

Part II: Speech-Language Diagnosis 

Speech impairment 1 is one of the major special education categories as 

it includes almost half of all handicapped children (Kakalik, Brewer, 

1The term "speech impairment" will be used to refer to that category of 

disorders which includes all forms of communication disorders. Other common 

terms for the same handicap include "speech-language disorder" and 

"communication impairment". 
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Dougharty, &: Fleischauer, 1973; Sabatino, 1977; U. S. Department of Health 

and Human Services, 1980). Speech impaired children thus represent a large 

portion of those included in the minority and sex overrepresentation figures 

cited earlier. That is, despite the Protection in Evaluation Procedures and 

other strategies to eliminate bias cited earlier, there are still more ethnic 

minorities, linguistic minorities and males among speech impaired (SI) children 

than would be expected, given their representation in the population. Studies 

limited specifically to the SI population provide further evidence of 

overrepresentation for younger children, those from low income families, 

ethnic and linguistic minorities, and males (Craig &: McEachron, 1978; Emery, 

1973; Granger, Matthews, Quay,&: Verner, 1977; and Walters, 1978). 

While some research has been conducted in the area of speech test bias, 

non-measurement sources of bias have not received the same attention 

devoted to LO, ED and EMR categories. This may be due to the fact that the 

SI label is considered less stigmatizing (Randolph, 1977) and to the lower costs 

associated with serving speech impaired children when compared to other 

handicaps (Kakalik et al., 1973). SI diagnosis has the same potential for both 

test and non-measurement bias that exists for other handicaps. In fact, there 

are some sources of bias specific to the speech and language diagnostic 

process. Part II is devoted to a review of test and non-measurement sources 

of bias as they relate to the diagnosis of SI. 

Discrimination in Speech Impaired Diagnosis: Test Bias 

A particular concern in the testing of children wi'rh potential speech 

impairment is the child's primary language or diaiect. Until 1973 all speech 



tests seemed to have been standardized only for standard English speaking 

populations (Evard & Sabers, 1979). Some research, however, has indicated 

that dialect patterns incorporate a fully developed linguistic system with 

predictable rules (Baratz, 1968; Labov, 1970). Consequently, test developers 

have begun to include speakers of dialects as well as speakers of other 

languages in the norming populations. As linguistic minority speakers are also 

generally members of an ethnic minority, attempts have also been made to 

develop culturally fair items (Evard & Sabers, 1979). The problems in 

eliminating this type of bias are reviewed below. 

Grill and Bartel (1977) investigated the Grammatic Closure test of the 

Illinois Test of Psycholinguistic Abilities (ITPA). Their findings indicate that 

at least one third of the test items discriminate against black dialect speakers; 

that is, responses that were appropriate in the dialect for those items but 

scored as incorrect standard English accounted for 52-100% of all errors. Grill 

and Bartell conclude that this subtest is inappropriate for those who speak a 

nonstandard dialect, even infrequently. Vaughn-Cooke (1982) noted that two-

thirds of the items on this subtest were potentially discriminatory and that 

this measure should be renamed the "Standard English Grammatic Closure 

Subtest" (p. 31). Vaughn-Cooke also reviewed three other widely used speech 

and language tests (Utah Test of Language Development, Peabody Picture 

Vocabulary Test and the Bankson Language Screening Test) and found them 

inappropriate not only for nonstandard dialect speakers but for standard 

English speakers as well due to invalid assumptions about language and poor 

reliability. 
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The Test for Auditory Comprehension of Language was developed in both 

Spanish and English and specifically constructed for different ethnic/racial 

groups (Carrow, 1973). Test norms, however, were collapsed into a single 

norm when no differences among groups were found. This procedure has been 

criticized as no low socioeconomic populations were included. Evard and 

Sabers (1978) suggest that group differences would have appeared if a low 

income population had been sampled. Similar tests have been developed for 

black and Spanish dialect speakers (Drumwright, Van Natta, Camp, 

Frankenburg & Drexler, 1973; Toronto, 1976) and for specific ethnic and racial 

groups (Arnold & Reed, 1976; Foster, Giddan & Stark, 1973). These procedures 

have been criticized for being based on inadequate samples, containing 

insufficient information or being difficult to obtain (Evard &: Sabers, 1979). 

Additional evidence indicates that several other speech-language 

measures suffer from a number of psychometric inadequacies. Empirical 

studies have consistently demonstrated that the Peabody Picture Vocabulary 

test (PPVT) not only discriminates against ethnic and linguistic minorities, but 

that it also overestimates IQ by about six points when compared to the WISC. 

The Revised PPVT has also been found to show poor correlation with other 

placement IQ tests (Bracken & Prasse, 1981). 

Miller and Prutting (1979) found a similar inconsistency among three 

measures of language comprehension; i.e., the Test of Auditory Comprehension 

of Language, the Northwestern Syntax Screening Test, and the Bellugi 

Comprehension Test. Longhurst (1977) obtained similar results using three 

other comprehension measures. Y cung subjects correctly identified a 

grammatic form on one test but not on another, indicating that pictoriai 
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tests were the source of bias. 

At least one expressive measure, the Developmental Sentence Scoring 

procedure has proven to be unreliable, producing significantly different scores 

when administered to the same Head Start children in different structured 

situations (Longhurst & File, 1977). Less structured situations (play or adult-

child conversations) produced significantly higher scores than more structured 

environments (response to pictures). Articulation tests have recently received 

similar er iticism. Schissel and James (1979) found significant inconsistencies 

in scores obtained by young children on the Deep Test of Articulation vs. the 

Arizona Articulation Proficiency Scale. An investigation of responses on the 

Photo Articulation Test, the Templin Darley Test of Articulation and the 

Goldman Fristoe Test of Articulation also found significant differences 

between test scores (Madison, Kolbeck, & Walker, 1982). Descriptive analysis 

of the response differences indicated that test items were sometimes 

inappropriate for younger children and contributed significantly to inconsistent 

results. Others have criticized the stimulus items on articulation tests for 

being ambiguous (Whitehead & Mullen, 197 5) and unreliable with younger 

children (Shanks, Sharpe & Jackson, 1970). 

Although these studies of inconsistency between tests do not establish a 

situation of discrimination against any particular group, they do establish the 

presence of conditions which are conducive to discriminatory assessment. 

When several conflicting scores are available for one examinee or if scores are 

known to be unreliable, test scores car.not be interpreted in a standardized 

manner. Diagnosticians must rely on their own individual criteria which was 
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earlier shown to be associated with biased interpretation. Other issues in test 

interpretation and usage are presented in the foilowing section. 

Discrimination in Speech-Language Diagnosis: Non-measurement Bias 

This section begins with an overview of the speech-language diagnostic 

process. Familiarity with the various types of communication disorders and 

procedures for assessment is essential to an understanding of sources of non-

measurement bias. Discriminatory issues related to the definition of 

eligibility criteria and to the diagnostician's background are then reviewed. 

The nature of the speech impaired diagnosis. Five major areas have been 

identified in the assessment of speech impairment (Longhurst, 1977; Prutting, 

1979). These include: 

(1) articulation - production of phonemes (sounds); 

(2) ianguage - production (expressive) and comprehension (receptive) 

of all units of communication, includes phonologic, morphologic, 

syntactic, vocabulary and auditory processing skills; 

(3) rhythm - fluency of speech, primarily includes stuttering disorders; 

(4) voice - quality, pitch, nasal emission and volume of speech; and 

(5) pragmatics - socio-linguistic skills such as modifying speech as a 

function of the listener's age, initiating discourse and responding to 

subtle turn-taking cues. 

The majority of speech impaired children are affected by disorders of 

language and/or articulation. Powers (1957) noted that articulation was by far 

the most common type of SI. New assessment procedures have focused on 

language diagnosis and incidence figures have begun to change; however, 
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articulation disorders still represent the major type of SI. In Head Start (U. S. 

Oeoartment of Health and Hur1an Services, 1980), SI enrollment includes 46% 
' 

with articulation as the primary problem and 44% with language disorders. !11 

the public school system 50% of all children with SI have articulation 

disorders, while approximately 25% are diagnosed as having a language 

probiem (Sabatino, 1979). 

The following review of assessment features will focus on problems 

inherent in the evaluation of language and articulation. Other types of speech 

disorders will not be included in the discussion due to their low incidence in 

the ;:,reschool and school-age population. 

Language. Assessment of receptive and expressive language skills 

includes a wide variety of procedures designed to evaluate several different 

skills. Lamberts (1979) noted the scope of abilities to be included in language 

testing: 

Language cannot be separated from children's ability to organize 
information and construct a cognitive foundation of knowledge 
about the environment. This knowledge, in turn, depends on ability 
to receive and process environments sensory stimulation, and 
derive percepts of objects/events reflecting past experiences. 
Language is seen as part of, and deriving from, a child's general 
cognitive processing ability (p. 290). 

Longhurst (197'1) reviewed language tests available for use with 

preschool and school-age children. She found a large number of tests which 

purported to measure one or more specific aspects of language. After 

attempting to compare several tests which were labeled as measures of syntax 

and morphological comprehension skills, Longhurst concluded that "they vary 
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greatly among themselves in terms of 3tructures tested, presentation of items, 

scoring, and interpretation" (p. 122). Additionally, most of the t::!sts have 

been developed since the relatively recent interest in language assessment in 

the early l 970's 1 and no one tec,t or set of tests designed since then has yet 

become a "classic" which is widely used and accepted. A recent survey (Davis 

&: Shephard, 1982) of speech therapists in Colorado indicated that the most 

frequently used language measure is the Peabody Picture Vocabulary Test 

which had been developed as a measure of verbal IQ before the interest in 

language testing began (Dunn, 1965). The Colorado survey listed over 20 

language tests commonly used by diagnosticians in that state. 

Articulation. Aithough several articulation measures were found to be in 

common use throughout the United States, Longhurst (1977) noted that "the 

procedures for testing in most of these tests are quite similar" (p. 114). The 

Oregon survey noted that a wide variety of language tests were commonly 

used by speech-language diagnosticians but found that only one articulation 

test (Goldman-Fristoe Test of Articulation) accounted for most of this type of 

measurement (Davis &: Shephard, 1982). Longhurst concluded that the major 

problem with inconsistency in articulation testing is the norms available for 

judging the child's articulation mastery. This problem was of particular 

concern in the assessment of preschool children, as some articulation errors 

1The American Speech, Language, and Hearing Association, for example, 

did not add "language" to its title until 1979. 
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are expected in their speech. Decisions concerning which errors or 

combination of errors constitute a speech impairment are confounded by 

inconsistencies in articulation norms. (See e.g., Fudala, 1963; Templin &: 

Darley, 1969). According to Longhurst (1977) most experienced examiners 

would suggest that the Templin-Darley (1970) provides the best norms of any 

of the tests. Studies of norms and other criteria used by speech-language 

diagnosticians, however, have seriously challenged this statement. Before 

reviewing articulation criteria presently in use, however, it is useful to 

consider the interaction between language and articulation. 

Language influences on measures of articulation. The interaction 

between language and articulation disorders further complicates the type of SI 

diagnosis. Children labeled as "severely language disordered" often have 

average language performance but severe articulation difficulties {Randal, 

Reynell, &: Curven, 1974). The severity of the phonological problem is 

misinterpreted as a language deficit when the child's speech is unintelligible. 

Although it would be possible to err in the opposite direction (i.e., diagnosing 

an articulation problem as a language disorder) Menyuk (1971) observes that 

this is far less likely to occur. She notes that language-delayed children often 

have phonological problems, while the frequency of language delay in 

articulation disordered children is much lower. A number of other studies 

have confirmed that a clear relationship exists between articulation and 

language skills (Marquardt &: Saxman, 1972; Schumauch et al., 1978; Schwartz, 

Leonard, Wilcox,&: Folger, 1980; Shriner et al., 1969). 

Articulation and language assessment i3 thus not an open and shut case. 

Language was shown to be a complex set of skills which are measured 
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differently by various instruments, all purporting to measure the same skills. 

It ls diff lcult even to establish a clear definition of language or of the skills 

encompassed by the term. Articulation assessment, while more clearly 

defined, is complicated by an interaction of language skills and inconsistent 

test norms. Clearly, the articulation and language criteria used by speech-

language diagnosticians ls a potential source of non-measurement bias. 

Criteria available to assist in the diagnosis of SI children. As early as 

1966 a number of speech-language professionals from school districts ali over 

the country expressed concern about the criteria used to select children as SI 

(Allen, Black, Burkland, Byrne, Farquhar, Herbert, &: Robertson, 1966). Their 

discussion of different forms of articulation testing (isolation, deep testing) 

and consideration of other potential factors (parental concern, prognosis, other 

learning problems) underscores the wide differences in diagnostician judgment 

concerning SI criteria. Diagnosticians could not come to any philosophical 

agreement concerning what factors to consider in the diagnosis, how to 

evaluate or how to interpret test results. During the same year, several 

university directors of clinical training programs also expressed their points of 

view about the wide range of SI criteria (Webster et al., 1966). They 

commented on the types of information included in their training programs, 

further emphasizing the inconsistency and range of eligibility criteria. One 

observor summarized the results of their discussion: "Each of these 

professionals has indicated a wide range of variables that may influence the 

final decision on which children will receive a speech therapy program" {p. 

358). Other speech-language professionals have indicated addltionai variables 

which individual diagnosticians may or may not consider, depending upon their 
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personal view of case selection responsibili tes; these included case load 

priorities, prognosis (Flower, Leach, Stone, & Yoder, 1967) and the 

diagnostician's need for learning, innovation and experimentation (Henrickson, 

1968). 

Speech and language diagnosticians have continued to emphasize 

problems of inconsistent application of criteria, calling for greater reliability 

in the SI diagnosis (Adams, 1976; MacDonald & Martin, 1973; Young, 1975). 

Wingate (1977) looked specifically at the definition of stuttering. He noted 

that inter-observer reliability dropped significantly when stuttering was not 

defined in terms of specific behaviors, but was left to the speech 

diagnostician. He concluded that the diagnosticans each have very different 

ideas of what constitutes stuttering. 

Michel (1978) conducted an extensive review of the history of the 

articulation diagnosis. She notes that test instruments have become 

increasingly sophisticated with multidimensional interpretation and more 

meaningful recommendations, but concludes that "we must strive for greater 

precision in the definition of terms" (p. 424). Longhurst (1977) also focused on 

the diagnosis of articulation. She concluded that one of the most difficult 

issues was the articulation assessment of preschool children. She noted that 

"it is perfectly normal for preschool children to have difficulty with 

articulation and there is a tremendous range of normal for articulation skills" 

(p. 101). Templin's classic 1957 study supports this contention. She found that 

the average three year old child correctly articulated 93 out of 176 items, but 

with a standard deviation of 34 items. 



55 

After reviewing the diagnosis of all types of SI, Freilinger (1978) 

concludes that case selection criteria has troubled the speech pathology 

profession for many years. He criticizes a table of criteria for case selection 

which he helped to develop (Shine & Freilinger, 196 2). Freilinger now feels 

that the table is "not very helpful" (1978, p. 9). Rees (1978) reviews eight 

unresolved issues in the diagnosis of speech and language disorders coming to 

the "inescapable conclusion that the profession lacks a set of unified principles 

underlying current approaches to diagnosis" (p. 20). 

Other professionals have noted the same variation in diagnostic criteria, 

but concluded that it represents a positive situation. Emerick and Hatten 

(1974) de-emphasize the importance of objective scores, focusing instead on 

the importance of other factors specific to the individual child: "We diagnose 

communicators, not communication" (p. 20). The American Speech, Language 

and Hearing Association (ASHA) (Dublinske, Karr, & Downey, 1981) endorses 

this position, calling for flexibility in the interpretation of test scores. ASHA 

states that, while careful testing and consultation of norms is important, the 

diagnosis "must culminate in clinical judgment" (p. 32). 

The ASHA position may be defensible if clinical judgment results in 

relatively consistent decisions across diagnosticians. The following sections 

explore (1) the data available to assist speech-language professionals in making 

diagnostic decisions and (2) the decision-consistency which results from 

application of that data in conjunction with clinical judgment. 

There are two basic types of information available to assist in the SI 

diagnosis; i.e., normative data and official criteria. Issues related to both of 

the sources are reviewed below. 
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Normative data. Assessment of language skills was earlier described as 

a very complex process due to the all-encompassing nature of the term 

"language". No one set of norms for language development could reflect all 

possible language skills in the many different forms in which they are tested. 

Instead, normative data for receptive and expressive language development 

are generally provided by developers of specific tests. This allows comparison 

with a norm group for a specific skill in the particular manner in which it is 

being measured by that test. Separate norms thus exist for a variety of 

language skills including receptive vocabulary, language comprehension, 

elicited language, environmental language, pre-language skills, language 

facility, spontaneous and structured language sampling, auditory 

discrimination, auditory memory, selective attention, auditory closure 

syntactic skills, visual perception and visual sequential memory (Darley, 1979). 

Unfortunately, as these instruments have often used different scoring systems, 

measured a slightly different aspect of one skill or used different age or other 

types of norming groups, test data are generally not comparable across tests 

of the same skill. 

Assessment of articulation skills was shown earlier to be a more 

universal process. Although some articulation tests present normative data 

(Fudala, 1963), test performance is generally compared with norms not 

specifically developed for the test (Arlt & Goodban, 1976). The use of 

articulation norms is particularly crucial for preschool children. While older 

children may be expected to produce all sounds correctly, younger children 

exhibit a wide range of articulatory "errors" which are considered to be part of 

normal development (Longhurst, 1977). 
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The classical approach to the development of articulation norms has 

been to provide developmental ages at which specific sounds are produced 

correctly by a given percentage of children who purportedly are selected from 

a normal population. Until recently, three studies (Poole, 1934; Templin, 1957; 

Wellman et al., 1931) have served as the primary normative references for 

comparing articulation performance. Wellman et al. published the first data 

concerning articulation development in the U.S. Their sample included 240 

children between the ages of three and six. Phoneme production was measured 

by 7 5% correct production of sounds in initial, medial and final positions in 

spontaneous responses to questions or stimulus pictures. The 

representativeness of this sample has been challenged as the subjects were all 

drawn from the same geographic region and high socioeconomic group (Winitz, 

1969). 

In 1934 Poole developed a similar set of norms from a study of 65 

children between the ages of two years, six months and eight years, six 

months. These children also lived in the same area and came from upper 

socioeconomic backgrounds. Poole used a more stringent criterion of correct 

production by the entire sample. She tested production of 23 consonant 

phonemes in all three positions within a word. Most of the data were collected 

from spontaneous responses, although Poole has acknowledged that it was 

sometimes necessary to have the child repeat a response after the examiner. 

Templin (1957) gathered developmental articulation data on 480 children 

ranging in age from three to nine years. The sample was carefully selected by 

sex, ages and father's occupation to form a group repesentative of the U.S. 

urban population. Poole included 17 6 sound elements in this study which also 
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used a 75% criterion as a measure of correct production. Spontaneous speech, 

elicited imitation and oral reading were used to obain responses. 

Comparison of data from these three normative studies is hampered by 

the use of different phonemes, different response modes, different criterion 

levels, varying numbers of phonemes tested and differences in both the size 

and demographics of the sampled populations. Nevertheless, Templin (1957) 

found considerable agreement in the age level assignments of sounds among 

the three studies. Winitz (1969), however, noted that the largest discrepancies 

occurred for the sounds which are among the most frequently misarticulated 

by young children. Sander (1972) has also criticized these classical studies of 

phoneme mastery: as "relecting upper age limits rather than average 

performance" (p. 56). He has suggested that a less stringent and more 

·meaningful way to describe phoneme acquisiton is in terms of ranges of 

customary production. Using this method, Sander defined the earliest age at 

which a phoneme is correctly produced in two positions by 51 percent of the 

children and extended the range to that age at which 90% produce it correctly. 

Darley (1979) has praised this approach becuase it allows for the variability of 

phoneme development in young children. When Sander's method was used to 

analyze the Wellman et al. and Templin data, far greater variability in the 

acquisition of consonant phonemes was found than was evident in Templin's 

comparison (Sander, 1972). 

Prather, Hedrick, and Kern (1975) analyzed articulation acquisiton data 

from a normative study of 174 preschool children. Phoneme production from 

spontaneous speech and imitation was assessed in the initial and final positions 

using the 75% criterion. The sample included white children from all 
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socioeconomic classes. The researchers found that their sample produced 

phonemes at consistently earlier age levels than those noted in the earlier 

studies. In a similar study Arlt and Goodban (1976) found that 43% of the 79 

sound elements tested were produced correctly from six months to four and 

one-half years earlier than would be expected from the classical normative 

data. The authors cite a variety of factors including television, earlier 

schooling and new teaching methods which may have contributed to earlier 

acquisition of articulatory skills and a subsequent need to update articulation 

acquisition norms. Darley (1979), after reviewing these recent developments, 

also concluded that "it is evident that we need more data on phoneme 

development of young children" (p. 229). 

The validity, even of the most recently developed norms, has been 

challenged by several other researchers. Some have argued that separate male 

and female norms should be developed as girls often experience a far more 

rapid increase in speech and language skills begining at about four years of age 

(Koenigskneecht & Friedman, 1976; Nelson & Bonvillan, 1978). Others argue 

that, while some of the norms have included some ethnic minorities, no 

systematic sampling of phoneme acquisition in nonstandard English speakers 

has been conducted (Stockman & Vaughn-Cooke, 1982). Al though the results 

are not yet available, a large scale longitudinal and cross-sectional 

investigation on the acquisiton of black English is being conducted at the 

Center for Applied Linguistics in Washington, D.C. This study will also 

examine sex as a possible variable in accounting for variation among black 

speakers. 



60 

The analysis of normative data thus appears to be in a developmental 

stage, at least for articulation skills. Language norms are difficult to compare 

across tests and generally do not represent all of the skills included under the 

umbrellas term "language". In the absence of a single, universally accepted 

source of criteria for evaluating SI, many federal, state and local agencies 

have developed their own standards. These official crtieria are described in 

the following section. 

Official criteria. As outlined in Part I of this review, P.L. 94-142 

defines each handicaping condition in general terms and then requires each 

state and its local agencies to develop further eligibility criteria and 

assessment procedures. Although there have been several national evaluations 

of LO, EMR and ED definitions (see Part I), there appears to be no similar 

review of SI criteria. Given the state of the art in SI diagnosis as reviewed 

above, the inconsistencies and lack of operationalized definitions found in 

other handicap definitions might also be expected for the SI category. 

Because no overall evaluations of SI criteria are yet available the following 

section includes an in-depth review of state and local definitions and criteria. 

The federal government defines SI in P.L. 94-142 (197.5) as "a 

communication disorder, such as stuttering, impaired articulation, a language 

impairment, or a voice impairment, which adversely affects a child's 

educational performance" (U. S. Congress, 197 5). Project Head Start offers a 

slightly more specific definition which builds upon the first one: 

A child shall be reported as speech impaired with such identifiable 
disorders as receptive and/ or expressive language impairment, 
stuttering, chronic voice disorders, and serious articulation 
problems affecting social, emotional, and/or educational 
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achievement; and speech and language disorders accompanying 
conditions of hearing loss, cleft palate, cerebral palsy, mental 
retardation, emotional disturbance, multiple handicapping 
conditions and sensory and other health impairments. This 
cate or excludes conditions of a transitional nature conse uentto 
the earl develo mental recesses of the child Administration for 
Children, Youth, and Families, 197 5 • 

The American Speech, Language, and Hearing Association (ASHA) developed 

universal definitions for communications disorders, but then advised that they 

"are not intended to address issues of eligibility and compensation" (1982, p. 

949). The ASHA definition includes an overall delineation of communicative 

disorders and then treats each type of speech and language disorder 

separately. It also includes the hearing impaired. ASHA defines a 

communication disorder as: 

an impairment in the ability to (1) receive and/or process a symbol 
system, (2) represent concepts or symbol systems, and/or (3) 
transmit and use symbol systems, The impairment is observed in 
disorders of hearing, language, and/or speech processes. A 
communicative disorder may range in severity from mild ro 
profound. It may be developmental or acquired, and individuals 
may demonstrate one or any combination of the three aspects of 
communicative disorders. The communicative disorder may result 
in a primary handicapping condition or it may be secondary to 
other handicapping conditions (p.949). 

These are the three basic SI definitions which have been developed for 

national use. The federal and ASHA definitions do little more than describe 

some basic types of speech problems. The ACYF definition was developed for 

a specific population -preschool children. It suggests only two general 

criteria: (1) the SI must affect achievement (the federal definition contains 

this provision also) and (2) excludes developmental disorders which the child 

will "grow out of". While these are useful concepts, more specific guidelines 

are needed for those working with preschool children who, as explained earlier r 
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may exhibit a wide range of errors and still be considered "within normal 

limits". The ACYF admonition that articulation errors be "serious" is useless 

without some operational definition of this term. Clearly, the responsibility 

for establishing usable definitions and criteria rests with state and local 

education agencies. 

A review of state SI criteria reveals a wide range of specificity and 

expansion of the federal regulations. Some states have opted merely to 

reiterate the federal criteria (Oklahoma State Department of Education, 

1979), while others have made very minor changes. One SEA added the 

provision that a screening and an I.E.P. would have to indicate a speech 

problem (Pennsylvania Department of Education, 1980). There is no mention 

in these state guidelines of any need for a diagnostic evaluation. 

A very common approach among SEA's has been to more thoroughly 

define a speech disorder by listing and describing each of the 4 speech and 

language areas, but still offer no criteria. Among the brief est descriptions are 

those offered by North Carolina (State Dept. of Public Instruction, 1979): 

Children may be identified as needing speech-language evaluations 
through mass screening efforts and/or teacher referral. Children 
determined through screening or referral to need evaluations shall 
be assessed in the areas of phonology (speech sounds), language 
(syntax, morphology, semantics), voice and fluency. It is on the 
basis of such an evaluation that the determination as to the type 
and itensity of services is to be made. 

Other states such as Rhode Island use only slightly more specific 

guidelines (Bd. of Regents, 197 8). Articulation disorders, for example, are 

described as defective production of phonemes (speech sounds). Types of 

misarticulations include: substitution of one phoneme for another, omission of 
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phonemes in words, phonemic distortions, and inappropriate additions of 

phonemes (p. 43)." 

Some SEA's have added the stipulation that the articulation impairment 

must interfere with the intelligibility of speech (Kansas State Department of 

Education, 1980) or be inappropriate for the child's age, sex or sociocultural 

background (Washington Department of Public Instruction, 1980; West Virgnia 

Department of Education, 1981 ). The Alaska Department of Education 

(Brown, 1978) stipulates only that the impairment be "significant," although 

this term is not operationalized. 

Other state criteria are not based on the nature of the child's disorder, 

but on the capacity of the system to work with the child. Alabama 

(Department of Education, 1980) leaves all decisions concerning criteria to the 
. 

discretion of the individual diagnostican, but stipulates the acceptable number 

of students who may be served at each SI severity level from mild to severe. 

The Georgia Department of Education (1980) uses the same caseload approach, 

but includes broad definitions of severity level. A severe SI, for example, is 

described as a student who "cannot be understood by and/or understand most 

persons without great difficulty; significantly prevents student from using 

verbal expression as a communication avenue (p. 33)." 

Some states provide lists of recommended or required tests or types of 

test to be used in diagnosing SI. These guidelines may range from general 

comments about the usefulness of obtaining a developmental and social history 

(Florida Department of Education, 1980) to a required list of nine assessment 

measures (Alabama). Other states focus only on one aspect of the speech and 

language evaluation. Michigan (State Board of Education, 1980), for example, 
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requires the administration of a spontaneous language sample and at least two 

standardized language test or subtests. Requirements that tests be 

standardized or that published normative data be used are not included in the 

majority of state regulations. Some states require that such measures be used 

in general (e.g., Florida), that they be used for specific age groups (e.g., Ohio 

Department of Education, 1980 requires normative measures for children less 

than 8 years old) or for testing specific types of SI (e.g., Washington requires 

standardized measures for articulation and language only). 

There have been some attempts at the state level to provide 

operationalized criteria for SI eligibility. In this area, too, there is a wide 

variation among states. Nebraska (State Board of Education, 1979) provides a 

example of very broadly defined criteria which include other handicaps in 

addition to SI: 

The developmental delay resulting from mental retardation, speech 
and communication disorders and specific learning disabilities as 
assessed on a standardized wide range developmental instrument 
are two or more standard deviations below the norm or if any 
handicapping conditions can be expected to produce such delay in 
later childhood (p. 54-10). 

Other state-level criteria focus specifically on the SI diagnosis and on 

types of speech disorders. 

articulation disorder as follows: 

Washington State, for example, defines an 

Achieves a rating of moderate or severe on a standardized 
articulation test that yields a severity rating and/or misarticulates 
three or more unrelated phonemes for students up to age eight, one 
or more for students over age eight, with consideration given to 
the student's speech intelligibility, physical ability, and/or therapy 
history (Department of Public Instruction, 1980, p. 36). 
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Other states have focused on criteria not only for each type of SI, but 

also for severity levels within each type. Louisiana (Board of Education, l 980) 

guidelines for articulation include separate criteria for mild, moderate, severe 

and profound/multiple impairment. The criteria for a moderately severe 

disorder, for example, is defined as "three or more misarticulations of 

phonemes, still not interfering with intelligibility" (p. 73). 

School districts are required to review their state's annual program plans 

and then submit their own assessment procedures based on the state 

regulations. District-level definitions and criteria for SI thus have an even 

greater potential for variation than those developed at the state level. Many 

districts such as Allegheny County in Pennsylvania (Allegheny Co. P .S., 1980), 

Guntersville District in Alabama (Guntersville Bd. of Ed., 1980), and Bibb 

County in Georgia (Bibb Co. Bd. of Ed., 1979) simply restate the SEA 

guidelines with no further clarfication. Oklahoma City (Ed. Dept., 1980) also 

copies the state SI definition, which is only a copy of the limited federal 

guidelines. 

Another local district approach is to modify only part of the state 

procedures. The Georgia Department of Education (1978), for example, has 

defined each type of SI and required that standardized tests be used in the 

diagnosis. Decisions about severity rating criteria and caseload selection 

guidelines are left to the LE A's which have adopted a variety of criteria. 

Gwinnet County Schools define a severe language disorder in specific 

measurable terms: "The child's language is at least three years delayed in 

expressive and/or receptive language. The child's language is disordered; three 

standard deviations and/or lower five percentile in two or more areas of 
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language competencies" (Georgia Dept. of Ed., 1978, p. 6). The Muscogee 

County Schools interpreted the state guidelines differently as they chose to 

develop only one definition for a severe SI regardless of whether the problem 

was articulation, language, voice or fluency. This district defines severe SI as 

follows: 

1. Student cannot be understood by and/or understand most persons 

without difficulty. 

2. Communicative ability is inadequate when compared with the 

student's overall ability level. 

3. Communication difference are other than dialectal differences. 

4. Prognostic variables indicate student should be classified as 

"severe" (Georgia Dept. of Ed., 197 8, p. 6). 

The severity rating scales developed by the Metro Atlanta Speech 

Language Consortium (Georgia Dept. of Ed., 1979) specify only measures of 

articulation. Severe articulation, for example, is defined as consistently 

unintelligible speech which is distracting to all listeners. An additional 

measure may include unwillingness on the student's part to initiate 

communication. Some other districts have found it necessary to develop 

specific criteria for some handicaps while adopting state guidelines verbatim 

for SI and other handicap categories. The Half Hollow Hills district in New 

York state, for example, has modified only the state definition for LD (Half 

Hallow Hills Dept. of Sp. Ed., 1979). 

It is generally only the largest and/or more wealthy districts which have 

developed their own complex and comprehensive special education plans. 

Dade County Public Schools (1979) requires a 300 page bound volume to 



67 

describe handicap evaluation and placement procedures. This district's SI 

eligibility criteria are outlined in detail for each type of speech or language 

disorder. This includes screening procedures, suggested diagnostic measures 

and re-evaluation guidelines. Criteria are specific and operationalized. An 

articulation disorder, for example, is defined as "one or more phonemes 

misarticulated which are not commensurate with expected developmental age 

norms" (p. 42). Recognizing the inconsistency of articulation norms, Dade 

County provides their own "phonological acquisition chart" based on the work 

of Sanders (1972) and Arlt and Goodban (1976). 

The specific, thorough guidelines offered in Dade County appear to be 

the exception, not the rule. Fresno Unified School District (1981) in 

California, for example, provides an equally long, comprehensive plan but does 

not provide the same level of specificity or operationalized definitions. 

"Phonology criteria" include (1) "phonemic errors at least one year below 

develomental expectation and limits communication, and (2) reduced 

intelligibility" (p. 100). Normative data and measures of intelligibility are not 

offered. 

Official criteria for SI vary widely, just as those for other types of 

special handicaps. The range and specificity of definitions is broad and 

includes states and districts with no elaboration beyond the very limited 

federal guidelines to those with fairly specific operationalized procedures for 

each type of communication disorder at each severity level. The more 

specific guidelines, however, appear to be based primarily on normative data 

which were shown earlier to be inconsistent. The overall impression of SI 
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criteria guidelines throughout the United States is one of extreme variability 

and inconsistency. 

Criteria used in the diagnosis of SI children. After reviewing the 

plethora of inconsistent and contradictory normative data and other criteria 

available for diagnosing SI chidren, Stewart and Weybright (1980) attempted to 

find out what diagnosticians are actually using. They focused particularly on 

the diagnosis of articulation impairment. Their survey of 145 speech-language 

pathologists in Oregon revealed that the majority refer to the Poole (1934) or 

Templin (1957) norms rather than the more recent analyses furnished by 

Prather et al. (1975) or Arlt and Goodban (1976). Diagnosticians who did not 

rely on these classical studies reported using 20 other sources of normative 

information. 

It appears that inconsistent sources of normative data and use of out-

dated information are not the only sources of inconsistency in SI diagnosis. 

There is some evidence that norms and official criteria are often not used at 

all. Over 15% of those in the Oregon sample did not use any norms but relied 

on their own internal criteria. One diagnostician, for example, reported using 

"common sense" rather than norms. Another respondent indicated that 

"motherhood" qualified her to make her own judgments. A similar study 

conducted by the Indiana Speech and Hearing Association revealed that 50% of 

the 276 speech-language diagnosticians sampled did not rely on any formal, 

written criteria for case selection or for special education enrollments 

(Anderson, 1982). Project Head Start conducted a national survey of criteria 

used by their diagnostic providers the majority of which were speech-language 

diagnosticians (Randolph, 1977). The survey revealed that almost all of the 
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respondents had never heard of or seen the officially legislated categories or 

diagnostic criteria provided by the federal or state agencies. 

A number of studies have explored the effects of using internal criteria 

or a variety of guidelines in assessing children who may have speech 

impairments. In an early study Henderson (1938) found that diagnostician's 

judgments of articulation errors were fairly consistent if based on a 

correct/incorrect dichotomy, but were far less consistent when identifying 

specific types of errors. In a more recent study Shreiberg (1972) found 

significant differences in interjudge agreement concerning articulatory 

characteristics in each of four children. The diagnosticians in the study relied 

on their own judgment. Norris, Harden, and Bell (1980) found similar 

diagreements among four graduate students in speech pathology as to place 

and manner of articulation for 97 children. In three separate paired 

comparison studies Young (1981) asked 81 speech-language diagnosticians to 

rate and re-rate the articulation effort of several different speakers. Relying 

on their own criteria, the observers demonstrated very low rates of agreement 

with themselves or with each other. 

Studies of speech disorders other than articulation generally result in the 

same internal inconsistencies. MacDonald and Martin (1973) and Young (197 5) 

found that interobservor agreement for identifying stuttering was as low as 

50% when diagnosticians used their own guidelines. Wertz and Mead ( 197 5) 

observed speech clinician and teacher severity ratings of children with four 

types of speech disorders. They found that classroom teachers displayed 

significantly more agreement among themselves than did the speech 

professionals. Allen and associates (1981) examined the diagnosis of 3 year old 
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children with language disorders. They compared the clinical judgments of 

three experienced speech diagnosticians with the diagnostic decisions resulting 

from three language tests. The found "substantial disagreements between test 

decisions and clinical judgment: (p. 68). 

It appears that the SI diagnosis suffers as much from a lack 
of consistent, operationalized definitions as do other special 
education categories such as LD, EMR and ED which have received 
so much legislative and educational attention. There is much 
evidence that a reliance on clinical judgment, the approach 
advocated by ASHA, results in inconsistent diagnostic practices. 

Diagnostician background and training. Another non-measurement issue 

which may be a potential source of inconsistency and bias in the SI diagnosis is 

the experience and education of the diagnostician. This was shown earlier to 

be a factor in the special education diagnosis for all types of diagnosticians, 

including speech-language professionals. There have been few studies, 

however, which have concentrated specifically on the speech-language 

diagnostician. Results of the research which has been conducted offer 

conflicting conclusions. Studies by Fristoe and Goldman (1968) and Irwin and 

Musselman (1962) indicate that there is little difference in the effectiveness 

of experienced vs. inexperienced listeners in judging articulation errors. 

Schissel and Flourny (1978), however, reached a different conclusion. They 

compared the consistency of articulation error judgments of inexperienced 

graduate students in speech pathology with those of certified, practicing 

speech-language clinicians. There were significant differences in variances 

between the two groups with higher consistency for the more experienced 

clinicians. 
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Other observers have criticized the content rather than the length of 

diagnostician training or experience. Wolf ram (197 9) advised that speech-

language professionals should be expected to learn about the basic structures 

of nonstandard dialects encountered in their area. They should know the 

actual sounds or structures which compose the dialect and precisely how they 

are used. The content of training may be affected by the year(s) in which the 

diagnostician attended school. As discussed earlier, the study of language and 

of nonstandard dialects is a relatively recent discipline. Diagnosticians who 

received all of their training before the l 970's may be less likely to have been 

exposed to these new developments in speech and language assessment. 

Muma, Webb, and Muma (1979) note that "only a decade ago, little atention 

was given to language-in-training programs" (p. 467). Their recent survey of 

84 speech-language pathology programs throughout the United States indicated 

that language is now included in all graduate programs. It is less likely, 

however to be required for undergraduate students. 

A review of state certification requirements for speech/language 

professionals indicates that these regulations are determined at the state 

level, with little or no district-level intervention. The majority of SEA 

regulations for speech/language clinicians are based on general certification ln 

special education with an endorsement in speech pathology (e.g., Alabama 

Dept. of Ed., 1980; Dept. of Public Instruction of Wash. State, 1980; Florida 

Dept. of Ed., 1980). Georgia (Dept. of Ed., 1978) has developed specific 

requirements for related disciplines of LD and audiology but has only very 

general guidelines for speech pe:-sonnel. Only a few states require a master's 

degree or the equivalent (Michigan State Board of Ed., 1980; Rhode Island Bd. 
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of Regents, 1978). Nebraska (Campbell, 1979) requires some coursework and 

practicum beyond the bachelor's degree which is equivalent to approximately 

six months of graduate work. Some of the SEA's require that all teachers, 

including speech therapists, maintain their certification by taking some 

coursework at prescribed intervals (e.g., Rhode Is. Bd. of Regents, 1978; West 

Virginia Dept. of Ed., 1980). Yet none of the states require that these courses 

be taken in the teaching endorsement area. 

Taylor (1980) reviewed state certification standards from 46 states. She 

found no uniformity in any aspects of the certification requirements. 

Nineteen different professional titles and fourteen different certificate 

designations were used by the various states. 

The stringency of certification requirements also varied greatly. Only 

twelve states met ASHA practicum requirements in the speech-language 

pathology area. One state appeared to have no standards for speech-language 

staff. Academic requirements aiso showed great variability. Sone states 

required l or 2 courses, others required up to 36 semester hours and 2 states 

specified no particular academic standards. The majority of states simply 

required that the college or university's approved program be completed. 

Speech-language personnel may have very different training and 

experience as evidenced by certification requirements. There is some 

evidence that differences in level of training, recency of training or years of 

experience may influence the diagnostician's decisions about the SI child. 

Information conerning this potential source of non-measurement bias, 

however, is insufficient to draw definite conclusions. 
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Summary 

The fact of discrimination in special education diagnosis cannot be 

denied. It has been well documented that students with particular age, sex, 

ethnic, linguistic and behavioral characteristics are overrepresented in special 

education enrollments. Both measurement and non-measurement sources of 

these biases have been identified. Bias resulting from non-test issues is of 

particular concern as so much effort already has been concentrated on test 

reform with questionable results. The major non-measurement factors 

identified in the literature were related to (1) the use of diagnostic criteria 

and (2) the background of the diagnostician. 

Discrimination in the diagnosis of SI has not been examined as closely in 

the literature as have other types of handicaps. The potential for bias in 

speech assessment appears to be as great as for other well-researched 

handicaps for which discrimination has been well documented. Non-

measurement factors were shown to be an important consideration in the SI 

diagnosis. The use of inconsistent or vague criteria, far example, is thought to 

be a particular problem in the diagnosis of preschool children. The 

diagnostician's educational training and recency of training may also serve as 

non-measurement factors in diagnostic bias. Although these non-measurement 

variables have been linked wth discrimination in special education assessment, 

there have been no investigations of their relationship to speech assessment. 

In fact, there is little information concerning criteria used in the SI diagnosis 

or factors related to the speech diagnostician's background. 



CHAPTER III 

METHODOLOGY 

The investigation utilized a secondary data analysis from a non-

experimental survey design. Data collected from a subset of the original 

sample were used to investigate variables not considered in the original 

research. Data collection procedures from the initial study as well as 

modifications for the present investigation are described in this section. 

Population and Sample 

The population consisted of all Head Start children in the 1980-1981 

school year diagnosed as having a primary handicap of speech impairment with 

an articulation problem. The articulation problems ranged from mild to 

severe. A multi-stage procedure was used to select an appropriate sample 

from this population. It consisted of the following steps: 

1. The desired sample size for the survey was set by the 

Administration for Children, Youth, and Families at approximately 

500 Head Start SI children drawn from an estimated universe of 

21,988 such children enrolled during the 1980-1981 schol year (U.S. 

Dept. of Health and Human Services, 1980). 

2. The average number of SI children enrolled in individual Head Start 

programs throughout the United States was determined through an 

analysis of the 1980 Annual Head Start Handicapped Survey. It was 

74 
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determined that, if 8 SI children were to be selected from a 

program, then a total of approximately 69 programs would need to 

be selected to obtain a sample of 500 children, as many of the 

smaller programs have less than 8 SI children. 

3. A total of 69 Head Start programs were selected from the 1,750 

programs throughout the United States and Puerto Rico, using 

Probabilities Proportional to Size (PPS) sampling techniques. This 

methodology was employed to ensure representation in the sample 

of children from very large and very small programs. This list was 

ordered by the MOS (Measure of Size; i.e., the number of Speech 

Impaired children in the program). The initial sample element was 

selected using a random start. Sequential selections were made by 

summing the MOS for subsequent programs on the list until the 

interval zone size (total number of SI Head Start children/ 500) was 

reached. Each time a series of summations reached the interval 

zone size, a program was selected and the summation was 

restarted. 

4. Each Head Start program administrator provided a list of all 

children in their program who had been diagnosed as having a 

primary handicap of speech impairment. Systematic random 

sampling was used to select 8 children from each program. For 

programs with less than 8 such children, a saturation sample of all 

children fitting this description was included. The final sample 

consisted of 497 Head Start children. 
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5. A subsample of all children with articulation disorders was selected 

from the 497 subjects. This articulation subsample included 393 

subjects. A total of 48 children were later dropped from the 

subsample because (1) they were untestable (N:20) or (2) their 

records had been lost or destroyed (N=25), or (3) they spoke only 

Spanish and could not be evaluated for articulation error scores on 

the same basis as English speakers (N:3). The final sample 

selected for the present investigation included 345 children. Due 

to missing data some analyses were conducted on only 311 of the 

subjects as explained in a later discussion of the statistical analysis 

procedures. 

Instrumentation 

Interviews 

Each Head Start program provided the names of the speech-language 

diagnostician who had evaluated each child in the sample. (Some of the 

diagnosticians had evaluated more than one child in the sample.) A total of 

130 diagnosticians were thus identified. Structured Computer Assisted 

Telephone Interviews (CA TI) were used to collect specific information from 

these diagnosticians about the children in the sample and about the background 

and experience of the diagnosticians. 

The CATI consisted of a series of interview questons and possible 

response choices entered into a microcomputer. Prior to each interview the 

CATI program was loaded into the computer and displayed on a screen, one 
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question at a time. The interviewer then contacted the diagnostician at a pre-

arranged time and initiated the interview. When the respondent answered a 

question the interviewer entered the code for that response. The response was 

immediately eva!uated by the computer program. If it contained an out of 

range value (e.g., indicating that the respondent had more than 50 years of 

diagnostic experience) a message advising the interviewer to repeat ~he 

question appeared on the screen. If the response fell within the accepted 

range the computer evaluated the answer to determine the next appropriate 

question. If a diagnostician indicated, for example, that she had pertinent 

experience prior to her present position then three questions related to this 

experience were included. For diagnosticians who had no previous experience, 

these questions were omitted. Tnus CATI allowed for immediate data entry 

and editing and for more efficient conduct of interviews. 

Two types of CA Tl's were used in ·this study; i.e., the Diagnostician 

General Interview (DGI) and the Child Specific Interview (CSI). Each 

diagnostician responded to one DGI. This interview requested specific 

information about the diagnostician's speech-language degree(s), date(s) of 

graduation, years of experience, demographic characteristics, etc. A copy of 

the DGI questions is presented in Appendix I. One CSI was administered for 

every child in the sample. Diagnosticians who had diagnosed four children in 

the sample, for example, provided data for four separate CSI's. The CSI 

requested specific information about the severity of the child's speech 

problem, the criteria used to diagnose the child, child demographics, etc. A 

copy of the CSI questions is also included in Appendix I. 
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Case File Review 

Diagnostic case files were provided by individual Head Start programs 

for each of the sampled children. Case files supplied demographic data, 

articulation and language severity :-atings, names of articulation tests used and 

specific articulation errors. The percentage of types of sounds in error (AESl) 

and the percentage of total articulation errors (AES2) were calculated from 

the results of tests in the case files. The following formulae were used: 

AES!:(// sound errors/I! sounds tested) x 100 

AES2= (Ii errors/total II observations) x 100. 

The sample case file review form, which is included in Appendix I, illustrates 

how a.rticulation errors were recorded. 

Statistical Analysis 

The statistical analysis consisted of three basic procedures, which were 

conducted through the use of the Statistical Package for the Social Sciences 

(SPSS) programs (Nie, Hull, Jenkins, Steinbrenner, & Bent, 197.5). First, 

frequency counts and crosstabulations were calculated for all of the 

independent variables in order to (1) provide a description of diagnostic 

criteria (Hypothesis 1) and diagnostician background (Hypothesis 2), (2) provide 

a description of the SI sample, and (3) assist in selection of predictor variables 

for additional analysis. Secondly, scatterplots and correlations among 

variables were computed to test for possible violations of assumptions 

associated with significance testing in multiple regression. Finally, multiple 

regression equations were computed to test Hypotheses 3 and 4. The 

regression analyses were conducted twice for the same sets of predictor 
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variables in order to analyze their prediction first of AESl and then of AES2. 

Each of the three statistical procedures are described in this section. 

Selection of independent variables 

Data were collected for a total of 18 independent variables, classified in 

the following general categories: diagnostic criteria, diagnostician's 

background, and child characteristics. Exhibit 2 presents a listing of variables 

within each category and indicates how categories for some of those variables 

were modified. Appendix II presents frequency counts for the original 

categories of each variable. Recoding was used for some variables to 

eliminate low-frequency categories. Some other variables were dropped from 

further analysis due to very small sample sizes within secondary categories. 

These variables, which are indicated in Exhibit 2, include the sex and ethnicity 

of the diagnostician and the child's additional handicapping conditions. 

Missing data were found only for the language severity variable. 

Diagnosticians did not appraise the severity of the language impairment for 34 

of the 345 children. All analyses related to language impairment were thus 

conducted with a sample size of 311 SI children. 

Analysis of correlations among variables resulted in the elimination of 

two additional variables to avoid problems associated with extreme 

multicollinearity, as explained in the following discussion of multiple 

regression assumptions. A total of 12 predictor variables was thus selected 

from the original 17 for the regression analysis. These variables are indicated 

by an asterisk in Exhibit 2. 
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Exhibit 2 
Recoded Independent Variabies 

Variables 

CHILD CHARACTERISTICS 

* Age 
* Sex 
* Ethnicity 

Primary language or dialect 

Other handicaps 

* Appraisal of language 

severity 

DIAGNOSTICIAN BACKGROUND 

Yrs. of experience 

* Hlghest earned speech degree 

* Certification type 
Sex 

Ethnicity 

* Recency of training 
-ll Awareness of Head Start 

diagnostic criteria 

DIAGNOSTIC CRITERIA 
* Sound errors (AES!) 

* Tota! errcrs (AES2) 

* Articulation test used 

* Behavior problem 
Other criteria 

Categories/Ranges of Values 

Range: 34-76 months 

l=Male 
l=Black 
1 =Black dialect 

l=Hearing 

3=Health 

5=ED 
Range: 1-6 
l=Normal 

Range: 1-23 years 

2=Female 
2=Non-black 

2=Standard Eng 
or other dialct. 

2=Physical 

4=EMR 
6=None 

6=5evere 

l =B.A. or less 2=M.A. or higher 

l=CCC or priv. prac 2=0ther 

l=Male 2=Fema1e 

1 =Black 2=W hite 
Range: 1954-1982 
l=No 

Range: 4-95% 

Range: 3-96% 

1 =Goldman Fristoe 

3=Photo Artie 

l:.:No 

2=Yes 

2=Arizona APS 

4=0ther 

2=Yes 
1 =Family factors 2=0ther factors 

3=No other criteria considered 



Assumptions of multiple regre::sion signif ic'::lr,ce tests 

The significance tests associated with multiple regression are based on 

several assumptions, including the following: 

1. The sample is drawn at random; 

2. X is measured without error; 

3. The distribution of Y values is normal; 

4. The regression of Y on X's is linear; 

5. The variance of errors at all levels of X is constant 

(homoscedasticity); and 

6. None of the independent variables are highly correlated (Cohen & 

Cohen, 197 6; Nie et al., 1975; Pedhazur, 1982). 

The assumption of normal distribution of the Y values was relaxed due to 

the large sample size. Pedhazur (1982) notes that several sources have 

demonstrated that regression analysis generally remains robust when normality 

assumptions are violated. Cohen and Cohen (1976) note that this is 

pa:-ticularly true for large sample sizes. 

The assumptions of linearity of relationships and homogeneity of 

variance were evaluated through a direct examination of a scatterplot of the 

residuals. The residuals or deviation of observed scores on the criterion 

variable (articulation severity rating) with estimated scores were derived from 

the standard regression procedure, which is described in a later section. The 

scatterplot of residuals resulted in a generally straight band pattern with no 

curvilinear trends. This indicates relative freedom from abnormalities in 

linearity or homoscedasticity. There were no outliers, indicating that there 

were no deviant articulation severity scores. 
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Correlation coefficients were examined for all possible pairs of predictor 

variables as a test of multicollin•=arity. (See chapter 4 for a table of these 

values for all variabies w:1ich were selected for regression analysis.) Three 

pairs of predictor variables were found to be moderately to highly correiated; 

i.e., 

( i) Diagnostician 1s years of experience and year of receiving highest 

degree (r = -.7 0; p <.001) 

(2) Child's primary language/dialect with chi!d's ethnicity 

(r = -.71; p < .001) 

(3) Total percentage of articulation errors (AES2) with percentage of 

sounds in error (AESl) (r = .86; p < .001.) 

Some statisticians (Darlington, 1968; Gordon, 1968; Nie et al., 197 5) have 

suggested that, in such cases of extreme multicoliinearity, either a composite 

variable be created or that only one of the variables in the correlated set be 

used to represent the common underlying dimension. Composite variables 

were not used as they would not have assisted in testing the hypothesis. 

Instead a singJe variable from each pair was selected. The year of receiving 

highest degree was chosen over years of experience because the first variable 

received much greater support in the literature as a possible predictor (Fristoe 

& Goldman, 1968; Irwin & Musselman, 1962; Muma, Webb, & Muma, 1979). 

The child's ethnicity was selected, rather than the child's primary 

language/dialect because of the relatively larger sample sizes in ethnic 

c3.tegories than in language categories. 

The two measures cf articulation errors were both retained but were 

used in separate analyses. Regression equations were deveioped using the 

same sets of predictor variables, first for AESl and then for AES2. 
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Multiple Regression Procedures 

The ordering of predictor variables within the equation was carefully 

considered. Unrestricted stepwise procedures were rejected for several 

reasons. First, tests of significance based on regression weights from stepwise 

analysis have been criticized for having little· statistical validity (Finn & 

Mattsson, 1978). Secondly, 6 of the 18 predictor variables were selected in the 

third hypothesis as being the best potential predictors of the articulation 

severity rating because of strong support for these variables in the literature. 

By ignoring this information and basing the ordering of predictor variables on 

correlation alone, stepwise regression may decrease the power of the analysis. 

Finally, a variable may appear unimportant in stepwise regression not because 
-..( 

it has a low correlation with the criterion, but because it is highly 

intercorrelated with other predictors alreac_fy in the model. 

Hierarchical blockwise ordering of variables is the recommended 

procedure if the correlation among the independent variables is considered to 

be causal or if the contribution of a subset of variables is of interest (Cohen & 

Cohen, 1976; Nie et al., 197.5). This procedure was selected as a test of the 

third hypothesis because it could provide relevant information about the three 

subsets of predictor variables; that is, diagnostic criteria, diagnostician 

background, and child characteristics. No causal ordering of the predictor 

variables could be justified through the literature. 

Simultaneous regression analysis enters all the predictor variables 

together. The independent variables are simultaneously correlated with the 

dependent variable •. This procedure considers the observed correlations among 

variables to be noncausal and was considered most appropriate as the primary 
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test of the fourth hypothesis. Simultaneous regression procedures were 

planned to be used with (1) the inte;-action te:rns specified in Hypothesis 4, (2) 

the predictor variables found to explain the most variance in the investigation 

of the third hypothesis, and (3) interactions found to be of possible significance 

during the statistical analysis. 

A set of dummy variabies _was created for each category of the nominal 

variables. The articulation test variable was recoded as (1) Goldman Fristoe 

and (2) all other articulation instruments. All other dummy variables were 

based on the codes presented earlier in Exhibit 2. The dummy variables were 

used in both the hierarchical and standard regression analyses. 

Summary 

Computer Assisted Telephone Interviews (CATI) and case file review 

were used to collect information about 345 SI children 1 enrolled in Head Start 

and the 130 speech-language professionals who diagnosed these children as 

speech impaired. Data were collected for a total of 18 variables which were 

summarized in Exhibit 2. Some of the variables were used to describe the 

sampled children and diagnosticians and the diagnostic criteria. Twelve of the 

variables were used in multiple regression analyses as potential predictors of 

the articulation severity rating, as discussed in Chapter 4. 

1The mulitple regression analyses included only 311 SI children as language 

severity ratings were not available for 34 of the original 345 children sampled. 



CHAPTER IV 

RESULTS 

This chapter summarizes the results of each analytic procedure. It 

begins with a description of the children and diagnosticians included in the 

sample. The results of the investigation for each of the four hypotheses are 

then presented. Finally, some observations of language diagnosis, which were 

not included in the original study plan, are discussed. 

Description of the sample 

The data were collected from a sample of 130 diagnosticians who 

provided information about a total of 345 articulation impaired Head Start 

children. Language severity ratings were not available for 34 of the children 

sampled. Thus, the total sample size for analyses involving language severity 

was limited to 311 children. A summary description of variables related to the 

children and diagnosticians included in the sample is presented below. 

Appendix II provides specific frequency counts for each variable. 

Child sample 

There were twice as many male (n=230) as female (n=l 15) SI children. 

This ratio is similar to data reported previously for Head Start (U.S. Dept. of 

Health & Human Svcs., 1980) and for SI children thrughout the United States 

(U.S. Dept. of Ed., 1930). The children rnnged in age from 34-76 months. 

While Head Start typically serves children from 34-69 months, the 

diagnosticians explained that some handicapped children are retained in the 

85 
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Head Start speech-language program when other appropriate placements are 

not available. The majority (97%) of the children were in the 3 to 5 year age 

bracket, which is typical of the Head Start population. 

The children represented four of the five federally defined ethnic groups. 

No Asian/Pacific Islanders appeared in the sample. Three of the Hispanic 

children oiiginally included in the sample were omitted, as explained earlier, 

because they spoke no English and their articulation error scores could not be 

compared with English speakers. The final sample included 66.4% white, 

27 .2% black, 4.1 % American Indian, 2.3% Hispanic, and 0% Asian children. 

These figures are approximately representative of the Head Start populaton in 

general for the Asian and American Indian categories (U.S. Dept. of Health & 

Human Svcs., 1980). The Hispanic category was appropriately reflected in the 

original sample, but is significantly smaller here due to the lack of adequate 

case file records supplied for these children. The proportion of white and 

black children accurately reflects the ethnicity of the original sample. It 

differs, however, from the general Head Start population which includes 

approximately 42% black and 35% white children. The PPS sampling strategy 

used in the study resulted in the selection of proportionally smaller samples of 

students from larger programs. Smaller programs typically serve more white 

children, while the large urban programs serve a higher proportion of blacks. 

Since a total of eight children were selected from each program, regardless of 

size, a relatively higher proportion of whites is included in the sample. 

Approximately half (60.3%) of the black children were reported to be 

black dialect speakers. While there are no national figures which might be 

used to compare the sample data, this proportion appears reasonable given the 
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representation of western and mid-westen, rurnl programs (typically non-black 

dialect speaking) as well as southern and urban (typically black dialect 

speaking). 

Diagncstician sample 

The sampled diagnosticians supplied information only for the children 

they had personally diagnosed. Most (64.5%) had evaluated only one or two 

children, although some (5.4%) had tested as many as eight children. Table l 

presents a breakdown of the number of sampled childien assesed by each of 

the 130 diagnosticians. All of these respondents were speech-language 

professionals who had served in this capacity from 1 to 23 years, with an 

average of 8.3 years of experience. 

Hypothesis 1: A wide range of objective and subjective criteria are used 

to rate the severity of articulation impairment in preschool children 

Support for the first hypothesis of a wide range of diagnostic criteria 

was sought through descriptive statistics. As all of the diagnosticians in the 

sample indicated that they considered articulation scores as an important 

criteria in the SI diagnosis, the type of test used to measure articulation 

proficiency was also investigated. As indicated in Table 2, the Goldman 

Fristoe Test of Articulation (GFT A) was used to diagnose the majority of the 

SI children (55%). The Photo Articulation Test and the Arizona Articulation 

Proficiency Scale were used with 15% and 12% of the sample, respectively. A 

total of 12 other articulation tests accounted for the instruments used with 

the remaining 18% of the sample. These additional tests included informal, 
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Table 1 
Number of Children in the Sample 

Tested by Individual Diagnosticians* 

Total No. of Children 
Per Diagnostician No. of Diagnosticians Percent of Total** 

l 54 
2 30 
3 10 
4 11 
5 8 
6 9 
7 l 
8 7 

*No child was tested by more than one diangostician 
**Total does not equal 100% due to rounding error 

41.5 

23.0 
7.7 
8.5 
6.1 
6.9 
0.8 
5.4 



Categorical Data 

Articulation test 

Behavior problems 

Other criteria 

89 

Table 2 
Summary of Descriptive Statistics for 

Diagnostic Criteria 

Categories Frequency 

Goldman Fristoe 189 
Photo Artie Test 52 
Arizona APS 42 
Other 62 

Hyperactive or 50 
agressive 

Not a problem 295 

Family factors 55 
Other factors 49 
No other criteria 241 

*Does not always add to 100% due to rounding error. 

Rel. Freq.* 

54.8 
15.1 
12.2 
18.0 

14.5 

85.5 

15.9 
14.2 
69.9 
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"teacher-made" devices used with 7% of the sampled children. Some of the 

articulation instruments listed were actuaily screening, not diagnostic devices, 

such as the Denver Articulation Screening Exam and the Fluharty Speech and 

Language Scieening Test for Preschool Children. Approximately 3% of the 

sample was diagnosed as SI having received only a screening of articulation 

skills. 

Diagnosticians were also asked to indicate factors other than test scores 

which influenced their diagnosis. The most commonly mentioned criteria were 

related to behavioral problems of hyperactivity or aggression. Some 

respondents used additional descriptors such as "acting out" or "disruptive". A 

total of 50 children (14.5%) were described as having behavioral problems of 

this nature which were considered in the SI diagnosis. 

While the majority (70%) of diagnosticians indicated that they considered 

only the child's test scores, those who were influenced by other factors listed a 

wide variety of considerations. Some commonly considered factors centered 

around the child's family environment. These included concerns about child 

abuse, lack of verbal stimulation in the home, and speech impairments of other 

family members. Diagnosticians indicated that, for approximately 16% of the 

sample, they were influenced by one or more of these family issues in making 

their final diagnosis. An additional 14 % of the diagnostic decisions were 

partially based on a wide variety of other factors which included the following: 

• child's maturity or age 

• withdrawn behavior 

e no other services available for child's problems/handicaps 

• child bothered by his/her speech problems 



91 

• parent or teacher concerned about chi id's speech 

• physical coordination or appearance 

• child's cultural background 

• speech-language clinician's caseload 

• stigma of handicap labels other than SI 

No one of these concerns was listed as a consideration in more than 5% of the 

diagnoses. 

These findings offer some support for the first hypothesis. While three 

formal, comprehensive, and standardized instruments accounted for the 

majority of articulation measures, approximately 18% of the children were 

evaluated very differently. They were administered other tests which varied 

widely in content, format, comprehensiveness, standardization, and difficulty. 

Additionally, the normative data provided by the three major instruments 

varies widely. The information from these measures thus provided different 

criteria on which to base the diagnostic decision. A variety of additional 

factors, unrelated to the child's articulation, influenced more than 30% of the 

diagnostic decisions. These factors varied widely and were sometimes totally 

unrelated to the child. In summary, it appears that the articulation diagnosis 

for the majority (70-80%) of the children was based on a similar set of criteria 

related to articulation proficiency. For the remaining group, however, test 

measures and other factors influencing diagnostic criteria varied widely. 

Hypothesis 2: Speech-language diagnosticians have a wide range of 

training and experience. 

Support for the second hypothesis of a wide range in diagnostician's 

backgrounds was sought through descriptive statistics of the staff's education, 
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certification, experience, and demographic characteristics. The 130 

diagnosticians in the sample lndiceted that they had an average of 8.3 years of 

experience in the field of speech-language pathology. It was most common for 

children to be diagnosed by 2. professionai with three years of experience 

(J. 3%). Although diagnosticiun backgrounds ranged from 1 to 23 years, the vast 

majority of SI children (82%) were served by professionals with less than 13 

years of experience. (See Table 3 for a summary of descriptive statistics for 

diagnostician background variables.) 

The diagnosticians indicated that they had received their highest speech-

language degree as early as 1954 and as late as 1982, although the majority 

(83%) had earned this degree after 1970. The average graduation date was 

approximately 1974. This measure of recency of training was found to be 

highly correlated with the diagnostician's years of experience; that is, 

iespondents with earlier degrees tended to have more experience (r=-.70, 

p < .001). This indicates that speech-language professionals tend to seek 

graduate degree training early in their careers. Less than 3% of the children 

were diagnosed by staff who had earned no speech-language degree. The large 

majority of SI children (74%) were diagnosed by staff who held a master's 

degree in speech-language pathology. 

Two thirds of the children were diagnosed by speech-language staff who 

had the professional certification necessary to enter into private practice; 

that is! they had a state license and/or the Certificate of Clinical Competence 

awarded by ASHA. The majority (9296) of those with state or ASHA 

certification held at least a master's degree. Less than one third of the staff 

were aware of the official Head Start criteria for the diagnosis of speech-

Janguage disorders. 
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Table 3 
Summary of Descriptive Sta tlstics for 

Diagnostician Background Variables 

Continuous Variables 

Years of experience 
Recency of training 

Categorical Variables 

Highest speech 
language degree 

Certification 

Sex 

Ethnicity 

Aware of Head Start 
diagnostic criteria 

Mean 

8.3 
1974 

Categories 

No degree 
B.A. 
M.A. 
Ph.D 

CCC +/or private 
practice 

Other 

Male 
Female 

Black 
White 

No 
Yes 

S.D. 

5.I 

5.5 

Frequency 

9 
65 

255 
16 

233 

112 

36 
309 

21 
324 

225 

120 

*Does not always add to 100% due to rounding error. 

Range 

1-23 
1954-82 

Rel. Freq.* 

2.6 
18.8 
73.9 
4.6 

67.5 

32.5 

10.4 
89.6 

6.1 
93.9 

65.2 
34.8 
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Almost all of the di.s.gn<.'sticians wen:: white females. There were no 

Hispanic, Asian or Native American speech-language professionals in the 

sample. Only 6% of the SI children were served by black diagnosticians, and 

only 10% were diagnosed by males. 

These findings offer some support for the second hypothesis. While their 

demographic characteristics were similar, the diagnosticians had diversified 

levels of experience in the field of speech-language pathology. While 

certification and training credentials fell within the same general categories, 

there were some important differences. There were 24 different combinations 

of certification types among the 130 staff, indicating a wide range of 

certification practices throughout the United States. The most recent degree 

training for these professionals varied by as much as 28 years. As discussed 

earlier, recent changes in the field of speech-language pathology indicate that 

there were significant differences in the content of training for those who 

earned degrees before the last decade. 

Hypothesis 3a: Diagnostic criteria will be a better predictor of 

articulation severity ratings than will child characteristics or the 

diagnostician's background. 

The third hypothesis of significant prediction of variance in the 

articulation severity rating was tested through the development of multiple 

regression equations. Regression procedures were conducted twice so that the 

two measures of articulation proficiency (AESl and AES2) could be tested in 

separate equations. 
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Correlation Coefficients 

The first step in the analysis was the calculation cf correlation 

coefficients for al! possible pairs of regression variables. These coefficients 

are presented in Table 4. (The coefficients for interaction terms are not 

included in this table as they will be treated later in the discussion of the 

fourth hypothesis.) AES! and AES2 were highly correlated (r:.87) and were 

entered in separate analyses. Child age was moderately and negatively 

correlated with both AES! (r=-.32) and AES2 (r=-.36); i.e., higher articulation 

error scores tended to be associated with younger children. The language 

severity rating was also moderately correlated with AES! (.24) and with AES2 

(.23). The diagnostician's degree was moderately correlated (r=.43) with type 

of certification, as diagnosticians with more advanced degrees tended to have 

private practice certification. The criterion variable, articulation severity 

rating, was most highly correlated with A':ESl (r=.51) and AES2 (r=.55). 

Identification of these correlations was potentially important for the 

regression procedure, since at each stage of heirarchical regression the effects 

of previously entered variables are removed from the effects of new predictor 

variables being entered at this next stage. Thus, if the child's age were 

entered first, the contribution attributed to AES would be reduced by the 

correlation of the two variables. 

Variable Subsets 

Hierarchical blockwise regression was used to test the predictive power 

of the three subsets of independent variables; i.e., diagnostic criteria, 

diagnostician background, and child characteristics. Diagnostic criteria 



Table 4 

Correlation Coefficients of Main Effects and Criterion 

(N=31 l ) 

AESl AES2 TEST BEHAV AGE SEX ETHNIC 

ASR .5055 .5473 -.0271 -.0258 -.1646 .0601 -.0339 
AESl .8660 .1296 -.0896 -.3211 .0479 .Olli 0 
AES2 .0112 -.1323 -.3590 .0304 -.0 l 28 
TEST .0057 .0741 .0466 .1750 
BEHAV .05'11 -.0627 .0054 
AGE -.0705 .0183 
SEX -.0096 
ETHNIC 
LSR 
DEGREE 
CERTlF 
YEAR 

Abbreviations used 

ASR = Articulation severity rating 
BEHA V = Behavior problem considered as a factor in the diagnosis 
LSR = Language severity rating 
CER TIF = Diagnostician's certification 
YEAR = Year diagnostician received degree 
CRIT = Diagnostician's awareness of Head Start's criteria 

LSR DEGREE CERTIF 

.0738 .0534 .0946 

.2443 .0234 .0290 

.2288 .0151 .0190 

.0713 -.0022 .01178 
-.1033 .0083 .035 l 
-.1342 .0822 .0399 
.0196 .0328 -.0497 
.1198 .1775 .0542 

.1254 .2075 
.4297 

p "'--.05 for all r c?., .0896 
p < .01 for all rz .1296 

YEAR CRIT 

.0164 -.0432 

.0727 .0135 

.0529 -.0366 

.2474 .0599 
-.0291J. .0415 '° .0425 .0312 (j\ 

.1603 .0715 

.1640 .2075 

.0985 .0827 

.2074 .0224 
-. J 728 .1894 

.0620 



97 

included AES measures, the articulation test used, and whether the child's 

behavior was listed as important criteria. The highest speech degree, 

certification type, recency of training, and awareness of Head Start diagnostic 

criteria constituted the diagnostician background variables. The child 

characteristics included age, sex, ethnicity, and language severity. The entire 

regression analysis was conducted twice, first using AESl in the diagnostic 

criteria block and second, replacing it with AES2. Table .5 lists the variables 

included in each subset and presents the results of the hierarchical analysis 

with AESl. Table 6 displays the same information for the second analysis; i.e., 

using AES2. 

The ~esults of the regression analysis of the three subsets are as might 

have been predicted from an examination of the bivariate correlations. The 

only block which explained a significant proportion of the variance (3096) was 

the group of diagnostic criteria variables; that is, the block containing AES! or 

AES2. The regression of diagnostician background and child charachteristics 

were not significant at the .0.5 level. The null hypothesis, that R=0, was 

rejected for diagnostician criteria, but was accepted for the other two 

variable subsets • 

Hypothesis 3b: The following single variables will be significant 

predictors of variance in the articulation severity rating: AES, 

diagnostician's highest educational degree, child's sex, child's ethnicity, 

behavioral problems, and language severity rating 

Due to the large discrepancy in the predictive power of the three blocks 

of variables, further analysis concentrated on specific variables within the 
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Table 5 
Hierarchical Regression with Three Variable Groups: Using AESl 

Entry Variable Cumulative lncre'Te F Degrees of 
Order Subset Multiple R in R Freedom 

1. Diagnostic Criteria .515 .265 36.84* 3,307 
AESl 
Behavior 
Artie. Test 

2. Child Characteristics .519 .005 15.98* 7,303 
Age 
Sex 
Ethnicity 
Language Severity 

3. Diagnostician Background .529 .001 10. 57* 11,299 
Degree 
Certification 
Awareness of er iter ia 
Yr rcvd highest degree 

*p < .o 1 
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Tabie 6 
Hierarchical Regression with the Three Variable Groups: Using AES2 

Entry Variable Cumulative Incre,e F Degrees of 
Order Subset Multiple R in R Freedom 

l. Diagnostic Criteria .550 .303 44.46* 3,307 
AES2 
Behavior 
Artie. Test 

2. Child Characteristics .557 .006 19.33* 7,303 
Age 
Sex 
Ethnicity 
Language Severity 

3. Diagnostician Background .565 .011 12.74* 11,299 
Degree 
Certification 
Awareness of criteria 
Yr rcvd highest degree 

*p < .01 



100 

blocks. Regression coefficients, tests of their rgnificance, and R2 values for 

individual predictors are reported in Table 7 with AES! in the equation and in 

Table 8 with AES2 in the equation. The only variables which explained more 

than one percent of the variance were AES! and AES2. 

The total variance explained by the combination of all the predictor 

variables was 31.9% using AES2 and 27.99% using AES!. The percentage of 

articulation errors (AES! and AES2) was by far the best predictor, with an R2 

value of .255 for AES! and .300 for AES2. No other individual predictors 

accounted for more than I% of the variance. 

The calculation of the standardized regression coefficients supports the 

explanation of variance data. The largest beta weights were for AES! 

(Beta=.531; F:98.0; p < .01) and for AES2 .(Beta=.577; F:120.8; p< .01). None 

of the other regression coefficients were statistically significant. The overall 

test for goodness of fit of the regression equations was also shown in Tables 5 

and 6 for each regression. All of the regressions, except those involving child 

characteristics, were significant (p< .01), indicating that R;i!: 0. Thus the null 

hypothesis that R=0 was rejected. The standard error of estimate for all the 

hierarchical regressions ranged from 1.12 to 1.32. This indicates that, on the 

average, the articulation severity ratings predicted by the three sets of 

variables will deviate from the actual scores by a little more than one point on 

the five point scale. 



Variables 

AESl 
Behavior 
Test 
Child Age 
Child Sex 
Child Ethnicity 
Lang Severity 
Degree Year 
Certification 
Degree 
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Table 7 
Regression Anal.ysis of lndivid~al Predictors 

Using AESl 

B BETA F Signif R2 Increase 

. 031 .531 98.0 p L.01 .255 

.097 .026 0.3 NS .000 
-.227 -.084 2.6 NS .009 
-.002 .012 0 .1 NS .000 

.109 .038 0.6 NS .002 
-.081 -.027 0.3 NS .002 
-.014 -.018 0 .1 NS .002 
-.003 .Oll 0.1 NS .002 
-.263 -.090 2.2 NS .000 
-.060 -.017 0.8 NS .003 

Awareness of Head -.704 -.025 0.3 NS .000 
Start criteria 



Variables 

AES2 
Behavior 
Test 
Child Age 
Child Sex 
Child Ethnicity 
Lang Severity 
Degree Year 
Certification 
Degree 
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Table S 
Regression Analysis of individual Predictors 

Using AES2 

B BETA F Signif R 2 Increase 

.035 .577 120.8 p (.01 .300 

.193 .052 1.2 NS .002 
-.067 -.025 0.2 NS .001 

.007 .045 0.7 NS .001 

.11..2 .049 1.0 NS .003 
-.025 -.008 1.0 NS .000 
-.014 -.020 0 .1 NS .002 
-.007 -.028 0.3 NS .000 
-.294 - .100 3.0 NS .007 
-.041 -.012 0.0 NS .003 

Awareness of Head -.003 -.001 0.0 NS .000 
Start criteria 
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Hypothesis 4: The following interactions will be significant predictors of 

variance in the artkulation severity rating: sex and behavior, ethnicity 

and behavior, AES and age, and AES and language severity rating 

Correlation coefficients for these four interactions with the criterion 

and with the main effects are shown in Table 9. None of the interactions were 

correlated as highly with the criterion as the single main effect, AES2. The 

interaction of AES2 with age had the highest correlations (r= • .5221) of all the 

interactions. Most of the correlation, however, was probably due to AES2 

which was highly related to the AES2-age interaction {r:.9086). The 

interactions were not added to the main effects in the regression equation due 

to their relatively low correlations with the articulation severity rating. The 

null hpothesis, that there was no difference between any of the predictors, was 

accepted. 

Additional Analysis 

During the initial stages of the statistical analysis, the SPSS 

"Breakdown" program was used to provide descriptive information. The 

descriptive data generated by this program have already been reported. 

Although not called for in the original analysis plan, this procedure also 

provided a series of one-way ANOVA's. The variance of the independent 

variables was analyzed, first using articulation severity rating as the criterion, 

and then using the language severity rating. None of the articulation-based 

statistics were significant, while most of the language-based analyses resulted 

in significant findings. These data are reported in Table 10. The following 

significant results were provided by the series of one-way ANOVA's: 
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Table 9 
Co:-relation Coefficients of Interactions with Criteria and Main Effects 

(N:311) 

Artie Severity 
Diagnostic Criteria 

AES2 
Behavior 
Artie Test 

Diagnostician Bkgrd 
Degree 
Certification 
Degree Year 
Know Criteria 

Child Characteristics 
Age 
Sex 
Ethnicity 
Language Severity 

Abbreviations: 

Beh-Sex Beh-Eth AES2-LSR 

.0545 -.0226 .2921 

-.0309 -.0017 .9086 
.4878 .2366 -.1163 
.0764 .1755 .0532 

-.0221 .1806 .0398 
-.0275 .1096 .0258 
.1134 .1114 .0750 
.OOll .0628 -.0334 

-.0531 .0432 .0351 
-.7968 -.0124 .0111 
.0048 .8958 .0112 

-.0398 .1089 .1729 

p .05 for all r .0830 
p <.01 for all r~.1163 

Beh-Sex=lnteraction of child's behavior with child's sex 
Beh-Eth=lnteraction of child's behavior with child's ethnicity 
LSR=Language Severity Rating 

AES2-Age 

.5221 

.7286 
-.1548 
.0168 

.0875 

.1486 

.1030 

.0639 

-.2986 
.0353 
.0830 
.7827 
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Table 10 

One-way ANOVA Resuits with Language Severity Rating 
as the Criterion 

(N=311) 

Source OF MS F P Level 

Child Sex 1,309 0.4 0 .1 .73 

Child Language 1,309 8.8 2.6 .10 

Diagnostician's Degree 1,309 16.5 4.9 .02 

Degree Year 22,288 18.7 2.9 .00 

Certification 1,309 45.l 13. 9 .00 
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1. Children with behavior problerns had higher language severity 

ratings than those with no such problems (p < .06). 

2. Black dialect speakers had higher language severity ratings than 

Standard English speakers (p <. I 0). 

3. Children diagnosed by staff with a bachelor's degree had lower 

language severity ratings than those diagnosed by staff with higher 

degrees (p<.02). 

4. Children diagnosed by staff with CCC and/or private practice 

certification had higher severity ratings than those diagnosed by 

staff with no such certification (p< .0001). 

There were also significant main effects associated with the recency of the 

diagnostician's training. As there were many categories for this vaiiable, 

significant effects were not readily determined. For further analysis this 

variable was divided into the following discrete categories, based upon events 

related to the diagnosis of language disorders (and reviewed in Chapter 2): 

(1) pre-1965: before the development of language diagnostic 

procedures 

(2) 1965-1977: a period of awakening interest in the diagnosis of 

language disorders, but before federal intervention in the process 

(3) after 1977: following the passage of the complete text of P.L. 94-

142. 

Although not included in the original ANOVA analyses, the child's age 

was considered as a potentially significant variable. There was no similar 

measure of language errors to substitute for the AES which had accounted for 

the majority of the explained variance in the articulation analysis. 
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At this point, a new hypothesis was formulated; i.e., that child's age, 

behavior, language, and diagnostician's recency of training and certification 

are significant predictors of language severity rating. As no subset of these 

variables was of interest and no ca•Jsal ordering could be established through 

the literature, simultaneous regression analysis was used. The results of this 

multiple regression analysis, using language severity rating as the criterion, 

are presented in Table 11. The child's age and behavior and the diangostician's 

certification and degree year were significant predictors (p < .01) of the 

language severity rating. This combination of six predictor variables, 

however, explained slightly less than 10% of the variance. 

The results obtained from this final analysis of language severity rating 

must be treated only as preliminary data, as there were no controls for level 

of language performance. These findings, however, provide some insight into 

the speech-language diagnostic process and offer implications for further 

research. Both of these topics will be discussed in the final chapter. 
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Table 11 
Regression Analysis with Language s~verity Rating as the Criterion 

Variables B BETA C' Signif R2 Increase • 

Child Age -.328 - .147 7.23 .01 .017 
Behavior -.499 -.099 3.25 .01 .011 
Degree Year .469 .135 5.32 .01 .011 
Diagnostician Degree -.161 -.003 0.01 NS .010 
Certification .978 .243 14.81 .01 .042 
Child Language -.361 -.074 1.79 NS .005 

TOTAL .099 



CHAPTER V 

DISCUSSION, SUMMARY, AND CONCLUSIONS 

Hypothesis Testing 

Four hypotheses were orignally proposed for this investigation. One 

additional hypothesis concerning language severity ratings was introduced 

later, based on preliminary findings. The following section summarizes and 

draws conclusions from the results of hypothesis testing. 

Diagnostic Criteria 

The first hypothesis of the use of a wide range of objective and 

subjective criteria in rating preschool articulation problems was supported 

through several findings. A total of 15 different instruments, ranging from 

formal, standardized measures to informal teacher-made devices were used. 

While these tests are intended as an objective measure of the child's 

articulation, most leave the interpretation to the diagnostician. The most 

commonly used measure, the Goldman Fristoe Test of Articulaton, provides no 

normative data. Tests such as the Templin Dar!ey or Arizona measures, which 

provide normative and/or interpretive assistance, were much less frequently 

used. This finding corresponds with Davis and Shephard's observations of 

speech-language testing in Oregon (1982). 

Even greater variability was found in the scope of factors cited as 

influencing the diagnostic decision. While the majority of diagnosticians 

indicated that they considered no factors other than speech-language test 

109 
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result$, some evaluated non-speech characteristics such as the child1s 

aggressive or withdrawn behavior or maturity. Many diagnosticians appeared 

to consider the child1s total social environment, including the home situation 

or the speech of family members. Others were influenced by factors unrelated 

to the child. Two professionals, for example, were concerned about the stigma 

which the community placed on mental retardation and other handicaps. They 

preferred to diagnose chldren with other severe problems as primarily SI to 

avoid pctentially stigmatizing labels. Some were concerned about the lack of 

other services for children with multiple handicaps. Speech was diagnosed as 

the primary handicap in some cases because it was the only impairment for 

which remediation programs were available. Other staff were influenced by 

parent or teacher pressure in making their diagnostic decisions. 

Diagnostician training and experience 

The second hypothesis of a wide range of diagnostician training and 

experience was supported by several variables. Although the vast majority of 

children were diagnosed by white females, there were important differences 

among these staff. While the differences in experience (1 to 23 years) may not 

be related to diagnostic decision making (Fristoe and Goldman, 1968) they 

were related to the recency of training. Less experienced diagnosticians were 

much more likely to have benefitted from later schooling which provided 

training in language evaluation and possibly in the provisions of recent 

handicapped legislation. The sampled children were diagnosed by staff who 

had last earned a degree as early as 1954 or as late as 1982. 
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The fact that only a few states have graduate training requirements for 

speech-language diagnosticians, does not appear to have influenced the 

educationai decisions of these staff. The majority held master's degrees in 

speech-language pathology, although a substantial number had no graduate 

degrees. The greatest variation among staff was found in the certification 

area. The diagnosticians were certified through a number of different 

authorities, including the public schools, state governments. and ASHA. At 

least 24 different combinations of certifications involving general education, 

special education, endorsement in speech, state license for private practic, 

state license for public school and the Certificate of Clinical Competence 

(CCC) were identified for the 130 diagnosticians. Less than five percent of 

the children were diagnosed by staff with none of these certifications. 

Prediction 

The differences in diagnostic criteria and in diagnostician background 

appeared to offer very little explanation for differences in diagnostic decision-

:-naking. The only variable which was a significant predictor of the 

diagnostician's rating of articulation severity was the child's performance on 

the articulation test. Although a wide variety of measures were used, the type 

of test did not exercise a signifcant influence on the child's performance or 

the diagnostician's severity rating. 

None of the child characteristics offered a substantial explanation of 

differences in the severity ratings, either. There were twice as many boys as 

girls in the sample, exactly the ratio reported by Tomlinson and associates 

(1977). There was, however, no evidence of the gender-bias observed in an 
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earlier study (Owen, 1978). Children irom minority ethnic groups were not 

overrepresented in the sample. There was some evidence of the "squeaky 

wheel concept" which Weatherly and Lipsky (1977) have noted; that is, 

diagnostidans considered "acting out" or aggressive behavior as a factor in 

about 15% of the diagnoses. Children with behavor problems, however, were 

r:ot rated any differently than those with no reported behavor problems. The 

only dialect or language other than Standard English which was substantially 

represented in the sample was black dialect. Despite the concern over 

discriminatory speech-language testing for this linguistic minority (Vaughn-

Cooke, 1982) there was no evidence of discrimination in the articulation 

diagnosis. 

WhHe language skills have been shown to influence the development of 

articulation skills and the diagnostician's perception of a child's articulation 

skills (Randall et al., 1974), this relationship was not evident in this 

investigation. Differences in language severity ratings explained little of the 

variance in articulation severity ratings. Language ratings were, however, 

related to some variables other than articulation, as explained in a later 

section. 

None of the interactions between variables were significant predictors of 

how diagnosticians would rate articulation severity. Despite the findings of 

Phipps (1982) that boys are more often judged to have behavioral problems, 

there was no evidence that males or minority students with behavioral 

problems were diagnosed differently than other groups. 

There was also no evidence that age was considered as a diagnostic 

factor when evaluating the child's test performance. Younger children with a 
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high percentage of errors •vere rated no differently than older children with 

the same percentage of errors. Existing artkulation norms, while differing on 

specific sounds learned at each stage, all identify a significantly higher 

percentage of correct sound production for five-year old chilren than for 

three-year olds. The fact that diagnosticians appeared to ignore the age 

variables supports earlier findings that speech-language norms are too 

inconsistent to serve as a major tool in the diagnostic process (Stewart &: 

Weybright, 1980). 

Language Severity Rating 

As noted earlier, language assessment is an even more complex, less 

clearly defined process than articulation. The present investigation focused on 

the diagnosis or articulation with the reasoning that, if variations in 

articulation criteria were found to be associated with the three groups of 

variables, then a similar relationship could be assumed in more complex, less 

clearly defined areas of testing, such as language. It is not surprising then 

that some relationships with predictor variables were tentatively found to be 

stronger for language severity ratings than for articulation ratings. Even in 

this analysis, however, no evidence of discrimination on the basis of sex or 

ethnic status was found. 

The variables which were significant predictors of the language severity 

rating were related to the diagnostician's background and to the chld's 

behavor. It is not possible to draw conclusions about diagnostic criteria 

because of the limited information available specifically for the language 

diagnosis. The strongest factor was the effect of the diagnostician's 
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certification. Children diagnos~d by staff with the CCC and/or private 

practice certification had higher language severity ratings than those 

diagnosed by staff with no such certification. The latter represents a higher, 

less easily obtained level of certification. While private practice certification 

varies across states, the CCC is a national certificate awarded by ASHA. It 

requires graduate-level coursework, extensive field work, and successful 

completion of a written examination. The certification variable is thus 

somewhat related to both the educational degree and years of experience 

variables. TI1e finding that staff with higher certification levels rated 

language severity differently may mean that these diagnosticians have greater 

awareness or knowledge of language assessment. Graduate-level training 

programs are much more likely to provide language assessment training than 

are undergraduate programs (Muma et al., 1979). Additionally, the complexity 

of language assessment dictates greater diagnostician experience with 

evaluation instruments and interpretation. 

As discussed earlier, the period in which trainiag was conducted may 

exercise an influence on the diagnostician's knowledge of language assessment. 

Staff trained after the early l 970's are much more likely to have received 

instruction in language evaluation and in the provlsions of recent federal 

legislation for the handicapped. The finding that diagnosticians trained after 

1977 were likeiy to assign the highest language severity ratings may closely 

parallel the certification observations. 

Greater awareness of the language component in speech-language 

assessment may influence the diagnostician's language severity ratings in at 

least two ways. First, he/she may place more emphasis on language testing 
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and remediation than on articulation, thereby recommending more children 

with language impairments for Head Start's SI programs. Secondly, the depth 

of the language assessment may be a factor in the variance of severity ratings. 

Two diagnosticians with varying levels of language assessment skills may both 

agree that a child has a language problem. The diagnostician with less training 

and experience may evaluate only the child's vocabulary, for example, 

concluding that the deficit was moderate. The more experienced staff may 

include an assessment of morphology, syntax, and auditory processing and find 

additional deficits. This person would be more likely to conclude that the 

language problem was more severe. 

The fact that the child's age had a significant effect on the language 

severity rating is confounded by the lack of data on language testing results 

for the sampled children. It may be that "language error score" would have 

explained most of the variance attributed to the age variable. 

Conclusions 

This study investigated non-measurement factors which influence the 

interpretation of test information. While non-measurement bias may be a 

factor in the overall preschool speech-language diagnosis, it did not appear to 

affect the articulation component. Diagnosticians in this investigation 

appeared to be more heavily influenced by the actual test score than by any 

non-measurement factors. This leaves little room for the operation of 

individual biases, based on child characteristics or diagnostic training and 

experience. 
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It may be that diagncsticians are unaware of what factors influence their 

decisions. While staff indicated that they considered factors related to the 

child's social envoronment or administrative policies, there was no evidence 

that these factors were related to the final diagnostic outcome. 

These findings appear to contradict charges of race, sex, and linguistic 

bias in speech testing. They also indicate that existing articulation measures 

do not result in discriminatrory testing, despite that the fact that they have 

not been modified for black dialect speakers or that their articulation norms 

may be inconsistent. 

None of the issues associated with diagnostician's education, 

certification or demographic background were related to the articulation 

diagnosis. The type of degree or certification required by state and local 

jurisdictions for speech diagnosticians does not appear to be a necessary 

control in reducing non-measurement bias in the articulation diagnosis. 

The study results lend no support to the notion that changes in training 

programs, certification requirements, tests, or diangostic criteria are needed 

to prevent bias in articulation assessment. They do, however, raise some 

additional questions. As discussed earlier, the area of language assessment is 

open to greater diffferences in test use and interpretation (i.e., non-

measurement bias) than is articulation assessment. Results of exploratory 

research from this investigation indicate that the biases hypothesized for 

articulation diagnosis may affect the language diagnosis. While no race, sex, 

or linguistic biases were found, children with behavioral problems tended to be 

categorized as having more severe language problems. As no language error 

scores were available, it is not possible to say whether discrimination was 
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practiced. It may be that thr.:s,e hyperactive or aggressive children were less 

attentive and had less opportunity to develop linguistic skills. 

The role of the diagnostician':; knowledge and biases may have an 

important influence on test use and interpretaion. This was suggested by the 

significant effect that certification and recency of training had on the 

language severity rating. The present study, however, focused on the 

articulation diagnosis and was not rigorous enough to allow conclusions in the 

language area. 

A major factor in the investigations of both articulation and language 

diagnosis was the amount of unexplained variance. In the observation of 

language severity ratings, however, the language error score was not included 

so it is possible that this variable exercised a heavy influence. Less than one 

third of the differences in articulation ratings were attributable to all of the 

variables combined. This leaves open the possibility that other measurement 

and/or non-measurement biases may influence the diagnosis. Further research 

in this area could focus on a number of other variables which may influence 

the speech-language diagnosis. 

Suggestions for Further Research 

The results of this research suggest two separate directions for further 

investigation of measurement and non-measurement bias in the speech-

language diagnostic process. First, although articulation assessment may not 

be open to the diagnostic bias investigated here, there is some evidence that 

language assessment may be influenced by the variables included in this 

research. Future investigations may be directed toward the development and 
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inclusion of a "language error score" which universally measures language 

proficiency. The types of language instruments used in the diagnosis may also 

be an important variable. 

A second area of investigation might focus on the amount of unexplained 

variance in both the articulation and language ratings. Some potential 

predictors which were not included in this research could include fiscal or 

political factors such as policies concerning diagnostic criteria, caseload 

restrictions, availability of personnel for diagnosis and therapy, and the 

availability of other local facilities for handicapped children. Future research 

might also focus more intensively on diagnostic criteria, analyzing variables 

such as the specific phonemes in error, types of phoneme errors (substitutions, 

omissions, distortions), or the norms used by the diagnostician. 

Another procedure for investigating diagnostic criteria would be to 

observe the characteristics of those who were found not to be primarily SI. 

Children with other handicaps or in other facilities might be included in future 

research. Discrimination against boys or minority students, for example, may 

take the form of more restrictive placement in EMR programs or as SI in 

institutions outside of Head Start. Another strategy would be to include non-

handicapped children. One objective of this procedure would be to investigate 

the speech-language skills of girls, minority ethnic groups, etc. who have never 

been referred for SI diagnostic testing. One potential finding of such a study 

might be that girls with speech-language problems are never referred due to 

factors such as withdrawn behavior or diagnostician or teacher bias. 
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Summary 

Although variations in diagnostic criteria and diagnostician background 

were observed, no evidence of non-measurement bias in the diagnosis of 

preschool articulation impairment was uncovered in the present investigation. 

Diagnosticians appeared to be influenced primarily by articulation test scores 

in rating the severity of the child's impairment. 

The combination of variables included in the present investigation 

explained slightly less than one third of the variance in severity ratings. This 

indicates a need for further study of other variables such as the fiscal and 

political arena in which the diagnostician operates which might also be 

considered as a potential source of non-measurement bias. Preliminary 

evidence from this study indicated, for example, that some diangosticians 

were influenced by caseload restrictions, availability of diagnostic and 

treatment staff, parent or teacher pressure or local diagnostic policies. 

There is also a need for further investigation of non-SI children before 

any definite conclusions may be drawn concerning the influence of diagnostic 

criteria, child characteristics or diagnostician background on the assessment 

process. A study of children who have gone through the diagnostic process, 

but have not been diagnosed as SI and/or have been diagnosed as having a more 

serious handicap would provide more information about the influence of non-

measurement factors. Discrimination against boys or minority students, for 

example, may take the form of more restrictive placement in EMR programs 

or as SI in institutions outside of Head Start. Similarly, girls with speech-

language problems may never be referred due to factors such as withdrawn 

behavior or diagnostician or teacher bias. 
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DIAGNOSTICIAN INTERVIEW QUESTIONS (DGI) 

Hello, my name is _______ • I am working for Project Head 
Start which is conducting a study of speech impaired children served by Head 
Start. The Head Start Handicapped Coordinator scheduled this time with you 
to conduct an interview. I hope this time is still convenient for you. 

This interview is scheduled in two parts, corresponding to the interview 
guides which you received from the Head Start Handicap Coordinator. 

First I'll ask you some general questions about your experience and 
background in the area of speech. 
Second, I'll ask some questions relating to your diagnosis for a specific 
Head Start child. 

Do you have any questions before we begin? 

I ... 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

What is your current professional title? If you have more than one, 
answer only in terms of services you provide to Head Start. 

How many years have you been a (FILL IN TITLE FROM ABOVE), 
including this year? 

In addition to this position have you had any other professional positions? 

How many years of experience in other professional positions have you 
had? 

What academic degree(s) do you have, in which field(s), and when did you 
receive each one? 

Do you hold any current certificatiion(s) and/or license(s)? 

What is your sex? 

What is your race? 

Did you receive the diagnostic criteria for speech impairment? 
(Transmittal notice #7 5.11 "Announcement of Diagnostic Criteria for 
Reporting Handicapped Children in Head Start") 
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CHILD SPECIFIC INTERVIEW QUESTIONS (CSI) 

The following questions should be answered concerning one of the Head 
Start children whom you diagnosed as speech impaired. Specifically, child 

(GIVE FIRST NAME AND CODE /1). Your answers should concern --,-,,--~ this specific child only. 

1. Give me a total picture of the diagnostic process you used to determine 
that this child was speech impaired. What diagnostic techniques did you 
use? Techniques is meant to refer to any informaiton gathering 
procedures you might have used with this child, including tests, 
observations, informal inventories, checklists and nonstandard 
procedures. 

2. Do you feel that the test results reflect the child's actual abilities? If 
not, why not? 

3. What were the speech problems you found? Describe the nature and 
severity level of the child's speech impairment as completely as possible. 
(RECORD COMPLETE NARRATIVE RESPONSE. REQUEST THAT ALL 
CASE FILE RECORDS BE SENT HERE.) 

4. Did you consider any factors in addition to the test results in making 
your final diagnosis? 

5. Does this child have other diagnosed handicaps? 
5a. What other diagnosed handicaps does this child have? 

6. What is the race of this child? 

7. What is the child's language or dialect preference? If the child has 
insufficient intelligible language to make this judgment then to which 
language/dialect is the child primarily exposed? 

(REPEAT CSI FOR EACH CHILD IN THE SAMPLE WHO WAS DIAGNOSED BY 
THIS PERSON.) 
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CASE FILE REVIEW FORM 

CASE fILE REVIEW 

TEST CODE L_I __.__. 
Articulation Scores 

O=correct production 2:distcrtion 
l=substitution,___ 3=ar.issicn 

.::t ,t\ F H• Posi +i'on 

b 1----1---+---+----+ 
;..=. 

1----4---+---+----+ 
d 

f 
f----+---+----+---. 

g 

ii 
d~ ... I--+--+---------,. 

~! .---+--------
n I ,---+---+------. 
? '----1-----,.------
-1 - ''----+---,-----,--~ 

l=noI!llal 
2=m.ild 

3=m.ild to rrcderate 
4=rroderate 
S=m:derate to severe 
6=severe 
O=not judged 

ID 

EVAL l DATE 

COB I 
SEX 

Severitv 
ARI'IC D 
I.ANG 

LANG. 
AGE 

C.A 
(for L.A.; 

si '.-____ ....,_ ___ _ ADDITIONAL INFORMATION 

v! 

z 

·I 

s ! -L 
Teste-= 

,'1\-:.i 

F-:. z. 
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A~TICSEV 

CATEGORY 
MILD 
MILD -ro 
MODERATE 
MODERATE 
SEVERE 

MOOE 
MAXIMUM 

LAHEL 

MODERATE 

TO SEVERE 

b.000 
0.000 

VALID CASES 345 

ARTICULATION SEVERITY 

ABSOLUTE RELATIVE FREQUENCY 
CODE f REGIUEl'JCY !PERCENT> 

2 32 9.3 
3 19 5.5 
4 /9 22.9 
5 59 17.1 
6 156 45.2 ------- -------

TOTAL 345 100.0 

MANGE 4.000 

MISSING CASES 0 

ADJUSTED CUMULATIVE 
FREQUENCY ADJ FREQ 
(PERCENT> (PERCENT> 

9.3 9.3 
s.s 14.8 

22.9 J7.7 
1 7. 1 54.8 
45.2 100.0 -------

100.0 

MINIMUM 2.000 



LANGSEV 

CATEGORY U\Bt.L 

NOT RATED 
NORMAL 
MILD 
~ILD TO 
MOOt:.RATf 
MODER.ti. TE 

SEVERE 

MODE 
MAXIMUM 

MODERATE 

HJ SEVERE 

b.000 
6.000 

VAL.IO CASES 345 

CODE 
0 

l 
2 

J 

4 

5 

6 

TOTAL 

LANGUAGE SEVERITY 

RELATIVE ADJUSTED CUMULATIVE 
ABSOLUTE FREOUENCY FREQUENCY ADJ FREQ 

FREClUENCY <PERCENT> (PERCENT) (PERCENT) 
.34 9.9 9.9 9.9 
64 18.6 18.6 28.4 
37 10.7 10.7 ]9.1 

45 13.0 13.0 52.2 
50 14.S 14.5 66.7 
44 12.8 12.8 79.4 
71 20.6 20.6 100.0 ------- --- ...... ·--- -------

345 100.0 100.0 

RANGE 6.000 MINIMUM o.o 

MISSING CAS~S 0 



ARTICTES 

CATEGORY LABEL 
ARIZONA AR TIC PS 
DENVER SCREENING 
HEJNA ARTIC TEST 
FISHER LOGEMANN 
GOLDMAN FRISTOI:. 
PHOTO ARTIC Tt.Sl 
ZIMMERMAN PLS 
FLUHARTY SCREENING 
TEMPLIN DM<Lf:Y 

BAYLOR AR f IC TEST 
WEISS ARTIC TEST 
JO~A PRESSURE 
BRil'JGLE50N ART IC TST 
INFORMAL:TCHR-MADE 

MODE 
MAXIMUM 
VALID CASES 

26.000 
Lt00.Q0() 

345 

ARTICULATION TEST 

RELATIVE ADJUtTfD CUMULATIVE 
ABSOLUTE FREQUENCY FREOU NCY ADJ FREQ 

CODE fREQUE.NCY <PERCENT) (PERCENT> < PERCENT l 
2 '+ 2 12.2 12.2 12.2 

15 2 0.6 o.6 12.8 
18 4 l. 2 1. 2 13.9 
24 b 1. 7 1.7 15.7 
26 189 54.8 54.8 70.4 
46 52 15.1 15.l 85.5 
49 1 0.3 0.3 85.B 
57 3 0.9 0.9 8f,. 7 
59 12 3. ~) 3.5 90.l 

35B 3 0.9 0.9 91.0 
3b3 4 1.2 1.2 92.2 
364 1 0.3 0.3 92.5 
367 2 0.6 0.6 93.0 
it O 0 24 7.0 7.0 100.0 ------- ------- -------.. -, OTAL 345 100.0 100.0 

kANGE 398.000 MINIMUM 2.000 

MISSING CASES 



O'IHER FACTORS CONSIDERED IN '11IE DJAGNOSTS 

OTHFACTR 

RELATIVE ADJUSTED CUMULATIVE 
At;SOLUTE FREQUENCY F RE lJUENCY ADJ FREQ 

CATEGORY LABEL CODE fREUUENCY (PERCENT) <PEkCENT) (PERCENT> 
CHILD'S MATUt<lTY 1 20 ~"). 8 5.8 5.8 
wlTHDRAWN BLHVAIOR 2 16 4.6 4.6 10.4 

NO 0TH SVCS AVAILAB 3 4 1.2 1.2 11 .6 

CtilLD'S AGE. 4 1 0.3 0.3 11 .9 

PARE.NT-TCHR PRESSURE 5 3 o.9 o.9 12.H 

CHILD'S APPEARANCE 6 1 0.3 0.3 13.0 
HOME SITUATION 7 22 6.4 6.4 19.4 

SPCH FAMILY MEMBERS 8 13 3.8 3.8 23.2 ,...._ 

STIGMA OF LAUELS 13 2 o.6 0.6 23.8 ·"'" 
NONE CONSIOEf<E.LJ 14 i:'lt} 69.9 69.9 93.6 

1 t. 7 17 1 o.J o.3 93.9 

tWTH l & e 18 2 0.6 0.6 94.5 

80TH 1 & 9 19 l 0.3 0.3 94.h 

CASELOAD 22 l 0.3 O.J Y5. l 
80TH 2 i 7 27 b 1.1 1.1 96.f. 

80TH 2 & 8 2ci 1 0.3 0.3 97.l 
i:30TH s & 7 SI l o.3 o.J 97.4 
BOTti 7 t. H 7 e lj 2.6 2.6 100.0 -------- ------- -------

TOTAL 345 100.0 100.0 

,"IODf }4.000 kANGE 77.000 MINIMUM 1.000 
MAXIMUM 7d.COO 
VALID CASES 345 MISSING CASE::S 0 



DXSEX 

CATEGORY LABEL 
MALE 
FEMALE 

MOOE 
MAXIMUM 
VALID CASES 

2.000 
2.000 

]45 

DIAGNOSTICIAN'S SEX 

RELATl~E A8S0L.UTf FREQUEN ·y 
CODE F.RECJUE:NCY (PERCENT) 

1 36 10.4 
2 309 89.6 ------- -------TOTAL 345 100.0 

RANGE 1.000 

MISSING CASES 0 
-• -W••-•- --- _ .. -- ______ ,,_ ..... -·-· .. 

DXRACE. 

CATEGORY LABEL 
BLACK 
WHITE 

MOOE 
MAXIMUM 
VAL.ID CASES 

s.ooo 
5.000 

345 

DIAGNOSTICIAN'S ETIINTCITY 

Al:3SOLUTE 
CODE FREOUENCY 

3 21 
5 324 -------TOTAL 345 

RANGE 

MISSING C~SES 

RELATIVE FREQUENCY 
(PERCENT) 

6.1 
93.9 -------

100.0 

2.000 

0 

ADJUSTED FREQUENCY CUMULATIVE ADJ FREQ 
<PERCENT> (PFRCENTl 

10.4 10.4 
89.6 100.0 -------

100.0 

MINIMUM 1.000 

..... 
+" 
\JI 

ADJUSTED FREQUENCY CUMULATIVE .ADJ FREQ 
<PERCENT> <PERCENT> 

6.1 6. 1 
93.9 100.0 -------

100.0 

MINIMUM 3.000 



DXDEGREE 

CATEGORY 
NO SPEECH 
BACHELORS 
MASTERS 
DOCTORATE 

MODE 
MAXIMUM 

LABEL 
UEGREE 

3.000 s.ooo 
VALID CASES 345 

KNOWCRIT 

DIAGNOSTICIAN'S HIGHEST SPEECH-LANGUAGE DEGREE 

RELATIVE ADJUSTED 
ABSOLUTE FREQUENCY FREQUENCY 

CODE FRE<.lUEf\lCY <PERCENT> (PERCENT) 
l 9 2.6 2.6 
2 65 lH.8 18.8 
3 255 73.9 73.9 
5 16 Lt• 6 4.6 ------- ------- -------TOTAL 345 100.0 100.0 

MANGE 4.000 MINIMUM 

MISSING CASES 0 
-•·------------·-- -

AWARENESS OF HEAD START DIAGNOSTIC CRITERIA 
RELATIVE AOJUtTEU ·AHSOLUTE FREQUENCY FREOU.NCY 

CATEGORY LABEL CODE f RUJUENC Y <PERCENT> <PnKENT> 
UNAWARE OF CRITERIA l 22S 65.2 65.2 
AWARE OF CRITERIA 2 120 34.8 · 34.8 ------- ------- -------TOTAL 345 100.0 100.0 

MODE 1.000 RANGE 1.000 MINIMUM 
MAXIMUM 2.000 
VALID CASES 345 MISSING CASES 0 

CUMULATIVE ADJ FREQ 
<PERCENT) 

2.6 

21.4 
95.4 

100.0 

1.000 

CUMULATIVE ADJ FREU 
(PERCENT> 

65.2 
100.0 

1.000 



DIAGNOSTICIAN'S CERTIFICATION 
CERTIFIC 

RELA fl VE ADJUSTED CUMULATIVF 
AUSOLUTE FREQUENCY FREQUENCY ADJ FREQ 

CATEGORY LABEL CODE FREQUENCY (PERCENT) (PERCENT) (PERCENT) 
CCC 1 BY 25.8 25.8 25.8 
GENERAL TEACHING 3 31 9.0 9.0 34.H 
SPECIAL EO TEACHING 4 65 18.8 18.8 53.6 
PRIVATE PRACTICE 5 9 2.6 2.6 56.? ...... 

+:" 
CCC & SPE.ClAL H) 6 79 c.2.9 22.9 79. l --~ 
CCC & GENERAL TCHG 7 I l 3.2 J.? 82.3 
cc:c & Pld VATE PRAC 8 40 l 1. 6 11 .6 93.9 

SP ED & PRJV PRAC 9 5 1.4 1.4 95.4 

NO SPEECH CERTIFIC 10 16 4.6 4.6 100.0 ------- ------- -------
TOTAL Jl-+5 100.0 100.0 

MODE 1.000 RANGt 9.000 MINIMUM 1.000 
MAXIMUM 10.000 
VALID CASES 345 M!~SING CASES 0 
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YE\R DL\GNOSTICIA\J RECEIVED LATEST SPEECH- L-\.'\GUAGE DEGREE 
RELATIVE ADJUSTED CUMUL.ATIVf 

ABSOLUTE FRE.QUENCY FREuuENCY ADJ FR::Q 
COUE FREQUENCY (Pt.RCENTl ( PERCOH l ( PE~CENT l 

54 1 0.3 o.J 0.3 
57 1 o.3 o.J 0.6 
Sb 6 2.3 2.3 ?.9 
60 3 0.9 0.9 3.8 
62 2 0.6 0.6 4.3 
63 9 2.6 2.b 7.C 
64 3 0.9 0.9 7.8 
65 2 0.6 0.6 8.4 
67 10 2.9 2.9 1 1 • 3 
68 1 1 3.2 3.2 14.5 
69 7 2.0 2.0 16.5 
70 1 o.3 o.3 16.8 
71 40 11.6 11 .6 28.4 
72 20 5.8 5.8 34.2 
73 23 6.7 6.7 40.9 
74 13 3.8 3.8 44.6 
75 32 9.3 9.3 SJ.9 
76 45 13.0 13.0 67.0 
77 24 7.0 7.0 73.9 
78 10 2.9 2.9 76.8 
79 29 8.4 8.4 85.2 
80 22 6.4 6.4 91.6 

81 27 7.8 7.8 99.4 
82 2 0.6 0.6 100.0 ------- ------- -------TOTAL 345 100.0 100.0 

~ODE 76.000 
~AX!MUM 82.000 MINIMUM 54.000 

VALID CASES 345 
RANGE 28.000 

MISSING CASES 0 



CHILDSE.X 

CATEGOkY 
MALE 
FEMALE 

~ODE 
MAXIMUM 

LABEL 

VALIO CASES 

CHETHNIC 

CATEGORY LAUF..L 
HISPANIC 
fJl. ACK 
NATIVE. AMEklCAN 
wHITE 

1.000 
2.000 

3'+5 

MODE 
MAXIMUM 

s.ooo 
5.000 

VALID CASES )Lt5 

(JI LLD Is S};X 

RELATIVE 
AHSOUJTE. FREQUENCY 

COOE f RE.<JUENCY <PERCENT) 
l 230 66.7 
2 11 33.3 ----·--- -------TOTAL 345 100.0 

t~ ANGl 1.000 

MISSING CASt.S 0 
---· .. -·---·-·-·-· -•- ·'---

CHILD'S ETf!NICITY 

RELATIVE 
AbSOLlJTE fRECWENCY 

CODE. fREOUENCY (PERCENT) 
1 1'+ 4. 1 

3 93 2740 
4 9 2.6 
l:> 229 6b.4 ------- ___ .. ____ 

TOTAL 34':> 100.0 

RANGE 4.000 

MISSING CASES 0 

ADJUSTED CUMULATIVE FREUUENCY ADJ Ff.?EQ 
(PERCfNTl (PERCENT) 

66.7 66.7 

33.3 100.0 --------
100.0 

MINIMIJM 1.uoo 

...... 
+-
'° 

ADJUS TEO CUMULATIVF 
FF?EQUFNCY AOJ f RfO 
< PF~CENT> (PERCU~T l 

4. 1 4. 1 
27.0 31.0 
2.6 33.6 

66.4 100.0 -------
100.0 

MINlMUM 1.000 



BEHAVIOR 

CATEGORY LAAEL 
NOT A PROBLEM 
HYPERACT OR AGRESSIV 

MODE 
MAXIMUM 
VALID CASES 

CHLANG 

1.000 
2.000 

345 

CA. TEGOkY LABEL 
STANDAHO ENGLISH 
BLACK DIALECT 
APPALACHIAN DIALECT 

MOOE 1.000 
MAXIMUM 12.000 
VALID CASES 345 

BEIIAVIOR 

RELATIVE ADJUSTEO 
Al3SOLUTE FREQUENCY FREQUENCY 

CODE FREQUENCY <PERCENT) <PERCENT> 
1 295 85.5 85.5 

2 50 14.5 14.5 ------- ------- -------TOTAL 345 100.0 100.0 

RANGE 1.000 MINIMUM 

MISSING CASES 0 

CHILD'S PRIMARY LANGUAGE OR DIALEC'T 
RELATIVE ADJUSTED ABSOLUTE FREQUENCY f-REQUENCY 

CODE fREOUENCY <PERCENT> <PEf-<CENT) 
l 279 B0.9 80.9 

1 1 So 16.2 16.2 
i2 1 O c.9 2.9 ------- ------- -------TOTAL 345 100.0 100.0 

RANGE 11.000 MINIMUM 

MISSING CASES 0 

CUMULATIVE ADJ FREQ 
<PERCENT> 

81:>.5 

100.0 

1.000 

CUMULATIVE 
ADJ FREO 

<PERCENT} 
80.9 
97-1 

100.0 

1.000 

..... 
VI 
0 



CHILD'S OTHER HANDICAPS 

OTHNDCP 

Al:!SOLUTE RELATIVE FREQUENCY AOJUtTED FREQU NCY CUMULAflVE ADJ REGi 
CATEGORY LABEL CODE FREOUlNCY <PERCENT> (PERCENT> (PfRCENT> 

VISUAL 2 1 o.3 0.3 0.1 

HEARING '+ 6 1.7 1.1 2.0 
PHYSICAL 5 3 0.9 0.9 2.9 
HE..ALTH 6 3 o.9 0.9 3.8 VI ,-

EMR 7 5 J.4 1.4 5.2 
ED 8 6 1.1 }.7 1.0 

LD 9 1 o.3 0.3 1.2 
NONE 10 320 92.8 92.~ 100.0 ------- ------- -------

TOTAL 345 100.0 100.0 

MOOE 10.000 RANGE 8.000 MINIMUM 2.000 
MAXIMUM 10.000 
VALID CASES 345 MISSING CAStS 0 
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