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ABSTRACT

A Method for Knowledge Engineering

in Clinical Decision Making

by

Sheila S. Giere, Doctor of Philosophy

Utah State University, 1989

Major Professors: Richard Baer, Michael Bertoch

Department: Psychology

The purpose of this study was to validate the problem
behavior evaluation section of an expert system computer
program, Class.BD. Class.BD was developed to assist
special education personnel in determining whether
students qualify for special education services as
behaviorally disordered/severely emotionally disturbed
students.

The subjects were six individuals from the state of
Utah who regularly 1) work with behaviorally
disordered/severely emotionally disturbed students and 2)
participate in multidisciplinary assessment teams. Three
of the subjects were special educators, and three were
school psychologists.

Specifically, this study investigated the impact of

five behavioral factors on the subjects’ ratings of the
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seriousness of problem behaviors. The five behavioral
factors were 1) the severity or nature of the problem
behavior, 2) the frequency with which the problemnm
behavior occurs, 3) the auration over which the problem
behavior has been occurring, 4) the generality of the
problem behavior or the number of school environments the
behavior occurs 1in, and 5) the percentage of the
student’s peers who engage 1in the same behavior. For
each behavioral factor, three levels of that factor were
determined: high, moderate, and 1low. Problem behavior
descriptions were developed by the researcher, each of
which presented the five behavioral factors at a
predetermined combination of 1levels. Of 65 problemn
behavior descriptions, 33 described externalized
problem behaviors and 32 described internalized problem
behaviors. Subjects were asked to rate the seriousness
of each problem behavior description on an 11 point
scale, where 1=mild and 1ll=severe.

The results showed high 1levels of agreement among
subjects on ratings of seriousness of problem behaviors.
There was also high agreement between the subjects’
ratings and ratings generated by the Class.BD expert
system. Thus, Class.BD was validated. Further, the
subjects gave highly similar ratings to descriptions of

externalized and internalized problem behaviors.

The results also indicated that the severity of the




problem behaviors had the most impact on subjects’
ratings. Subjects discriminated three levels of severity
but only two levels of frequency, duration, generality,
and percentage of peers.

Finally, the results provided support for the use of
analysis of variance as a viable method ofknowledge
engineering, 1i.e., extracting information about how
experts make decisions. Its superiority over traditional

interview methods is discussed.

(342 pages)
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CHAPTER I
STATEMENT OF THE PROBLEM
Need Statement

The special education classification category
"behaviorally disordered/seriously emotionally disturbed"
(BD/SED) is reserved for those students who, by virtue of
their emotional or behavioral problems, are unable to
profit from regular education and who need special
education intervention. Special education services for
such students were mandated by Public Public Law 94-142,
the Education for All Handicapped Children Act of 1975.

In discussing prevalence estimates of the number of
children requiring special education, Balow (1979) noted
that all children exhibit emotional and/or behavioral
problems at some point during their years in public
school. He estimated that 20 to 30% of all public school
students show signs of these problems at any given time.
For the vast majority, the problems are transient or not
severe enough to interfere with ability to function
academically. For an estimated 2 to 3% (Balow, 1979),
however, the problems are severe enough to interfere with
academic progress.

Many of the present definitions/guidelines provided

by state offices of education as well as by the federal




government lack the specificity that would allow school
personnel to discriminate between those students whose
problems are transient, situational, or related to lack
of effective behavior management and those students whose
problems are long term, pervasive, and serious enough to
require special education services (Executive Committee
of the Council for Children with Behavioral Disorders,
1987) .

Class.BD, an artificial intelligence expert system,
was developed to reduce the problems associated with
classification of students with behavioral disorders for
the purpose of special education placement. Expert
systems are computer programs that are designed to
replicate the decision-making processes used by
knowledgeable and experienced humans. The Class.BD
computer program was designed to provide a second opinion
regarding the classification of a student as BD/SED. One
section of the program contains rules and facts that are
used to evaluate the degree of seriousness of the
student’s behavior. These rules assign weights to
factors of a student’s problem behaviors (e.g., severity,
duration) as well as to behavior-checklist or rating-
scale scores and other sources of 1information. By
combining the weights assigned to each factor of the

student’s problem behavior, checklist scores, and other

sources of information, a "certainty factor" for the




seriousness of behavior problems 1is calculated. A
certainty factor is a numerical value between 0 and 100
that is an index of belief that the conclusion is correct
(Shortliffe & Buchanan, 1984). Prior to this study, the
rules by which Class.BD calculated certainty factors were
based on the consensus of the members of a Utah State
Office of Education (USOE) task force on criteria for
classification 1in the special education category
"behaviorally disordered/seriously emotionally disturbed"
(see Appendix A). The rules needed to be verified
agalinst practices currently being applied by educators in

the field.
Problem Statement

Expert systems are a promising tool for assisting in
the identification and classification of children in need
of special education services. However, 1if they are to
be useful in assisting with complex clinical decisions,
such as the determination of whether a student’s
behavioral problems are serious enough to require special
education intervention, the means by which practitioners
make complex clinical decisions must be assessed.

In the particular case of Class.BD, this kind of
clarification was needed to verify the nature of

relationships between the factors. Also, there was a

need to determine whether the weights that had been




assigned to the factors used to evaluate problem behavior
and the rules used to combine these weights resulted in
realistic, defensible conclusions. Information was
needed on the relationship between the weights assigned
to each factor of a problem behavior in the Class.BD
computer program and the clinical impressions of persons
who regularly make special education placement decisions
concerning students with behavioral problemns. It
remained to be seen whether individuals who make such
decisions would be 1in agreement with one another
concerning their ratings of specific behaviors as well.
Class.BD assigns weights to the dimensions of
problem behavior based on the magnitude of the dimension
(i.e., number of days/weeks/months it has been occurring,
number of times per day/week/month it occurs). These
weights are then combined to obtain a final certainty
factor. Certainty factors can range from 0 to 100 and
provide a numerical index of the degree of certainty that
a student’s behavior problems are serious enough to
warrant special education intervention. Prior to the
present study there was no objective evidence to indicate
that the factors determined by the USOE task force were
actually useful cues for persons evaluating the magnitude
of a problem behavior. It remained to be demonstrated

whether each of these factors is important 1in the

decision-making process. What was needed was an




investigation that tested the validity of the rules for
determining the seriousness of behavior problems
suggested by the USOE task force and incorporated into
the CLASS.BD program against the rules wused by
experienced field-based decision makers. Thus, the
investigators were able to look at 1) which of the five
specific factors were important to the field-based
decision makers when considerating the seriousness of
students’ problem behavior, 2) whether there was
consistency among the field-based decision makers in
their ratings on the seriousness of problem behaviors,
and 3) whether there was consistency among ratings of
field-based decision makers and the certainty factors

generated through the problem behavior evaluation section

of the Class.BD expert system.




CHAPTER 1T

REVIEW OF THE LITERATURE

Expert Systems

Expert systems are a subclass of artificial
intelligence, a broad area of computer science.
Artificial intelligence, 1in general, 1s that branch of
computer sclence that 1is concerned with designing
computer programs that simulate human characteristics.
Expert systems are a type of artificial intelligence in
which programmers attempt to develop computer programs
that generate high 1levels of accurate performance 1in
problem- solving tasks. Tasks appropriate for expert
systems are those that require years of specialized
training for human beings to achieve similarly high
performance levels (McCoy & Levary, 1988). An expert
system is programmed to present the user with a series of
questions. Users type 1in their answers on the computer
keyboard; the answers are then compared to the
information in the computer program knowledge base (i.e.,
rules in the program). The programs are designed to use
the input from the user to arrive at a conclusion or
problem solution.

The majority of the early expert system applications

were 1in complex scientific areas in which objective data

are used 1in determining recommendations. For example,




PROSPECTOR (Duda, Gaschnig, & Hart, 1979) generates

expert advice on finding ore deposits based on geological

data. MYCIN (Shortliffe, 1976) generates advice on
diagnosis and therapy of infectious diseases. MACSYMA
(Martin & Fateman, 1971) provides assistance to

mathematicians in the area of symbolic computations
associated with applied analysis. In these and other
such programs, objective scientific data are employed,
and complex areas of human expertise are simulated.

With the recent development of personal-computer
expert system software, expert system technology has
become available to and more practical for practitioners
in a wide variety of fields. Expert system technology
has been applied to solving problems in business and
industry such as "diagnosis of engine failures, tax
planning, and feasibility analysis of cases 1in union
disputes about seniority" (Olson & Reuter, 1987, p. 152).

The staff of the Technology Division of the
Developmental Center for Handicapped Persons at Utah
State University has developed a number of expert systems
for use in classification of and program development for
students with handicaps. These systems are based on the
rules and regulations provided by the federal government
and the Utah State Office of Education (USOE) and include

the following systems: Class.LD2 (Ferrara & Hofmeister,

1984) 1is an expert system developed to assist 1in




determining whether students qualify for services because
of a learning disability. ’Mandate Consultant’ (Parry,
1986) 1is an expert system designed to assist special
education personnel 1in ensuring that they have met the
regulatory requirements for IEP development according to
the rules put forth 1in Public Law 94-142. Class.IH
(Ferrara, Williams, & Giere, 1987) is designed to assist
multidisciplinary assessment teams in determining whether
a student qualifies for special education services
because of an intellectual handicap. Class.PH (Gold &
Peterson, 1988) 1s designed to assist in identifying and
suggesting interventions for students with physical
handicaps. While developing the knowledge bases for
these programs required some knowledge-clarification
activities, the majority of the rules for identifying
particular student problems were based on empirical
findings and straightforward rules (i.e., specific cutoff
scores on standardized tests, presence or absence of
specific symptoms). For the Class.BD program (Ferrara,
Baer, Althouse & Reavis, 1988), the rules and regulations

are not as easily interpretable, and an objective base

for determining program rules is not available.




Current Practices in Knowledge Acguisition

for Expert Svystems.

The most popular means of determining rules and
important facts has been through a series of intensive
interviews with a person identified as an expert in the
field (Hayes-Roth, Waterman, & Lenat, 1983). The
knowledge engineer (the 1individual responsible for
determining the rules to be programmed into the system)
using this method may also observe the expert performing
the specific task and ask him/her to talk through the
process of performing the task. Audio- and videotapes of
the expert talking through and performing the task are
also often employed. Though this method is the one most
frequently reported in the literature on expert system
development, it is also an extremely time-consuming and
often ineffective means of extracting knowledge from an
expert. That the expert made a specific statement or
carried out a specific task while 1involved 1in a
demonstration does not necessarily mean that this
information 1s relevant to performance 1in the area of
expertise. And, even 1if the information 1is relevant to
task accomplishment, this does not mean that the
information is important to task accomplishment (Hoffman,
1987) . Also, if applied to a task that is not usually

verbalized, it 1s possible that the problem-solving

process will be distorted in that the expert will report
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what he/she thinks he/she should report rather than what
he/she actually does.

Another aspect of this method to which Hoffman
(1987) raised objections is the proposal that knowledge
engineers use only one expert 1in order to avoid
contradictions. Rather than considering contradictions
undesirable, Hoffman (1987) asserted that '"disagreements
should be used as clues about the basic research that
might be needed to fill in the knowledge gaps..." (p.
60). On this same issue, Triggs (1988) noted that we
cannot necessarily rely on an expert to detect all of the
problems in a developed expert system. That individual
may be impressed with the expert system and may attribute
more expertise to the computer program than is warranted.
Triggs (1988) also asserted that "the expert systems’
‘mode of operation’ will almost certainly not conform
exactly to the process used by any one expert" (pp. 716-
TLT) «

A number of authors have suggested other means for
extracting knowledge from human experts. McCoy and
Levary (1988) suggested 1incorporating procedures used 1in
human performance modeling, an area of industrial
psychology concerned with the study of how humans
interact with machines. The suggested techniques include

function analysis and task analysis for performance of

each Jjob task. While the inclusion of such methods
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would, as the authors asserted, be of value in adding
structure to the process of knowledge acquisition and in
reducing interviewing time, the methods appear
appropriate only for those tasks in which performance is
readily observed and the important rules are easily
verbalized.

In an article outlining suggested methods for
knowledge acquisition based on experimental procedures
used 1n cognitive science, Olson and Reuter (1987)
suggested two general methods of extracting knowledge
from human experts: direct and indirect. Direct methods
include interviews, questionnaires, protocol analysis,
interruption analysis (interrupting the expert when the
knowledge engineer has a question), and drawing closed
curves (drawings 1indicating relationships between
objects). Indirect methods are designed to elicit
information that experts themselves have not been able to
verbalize and include such methods as a)
Multidimensional scaling, a method used on data that are
assumed to have come from stored representations of
physical n-dimensional space; b) Johnson hierarchical
clustering, a method for which the assumption that each
item is a member of a cluster or not a member of a
particular cluster of items 1is essential; c¢) general

welighted networks, a method for assessing

networks of associations between items; d) ordered trees
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from recall, a method in which recall trials are used to
investigate how data are produced by a subject; and e)
repertory grid analysis, a method that uses a
combination of dialog between the subject and
experimenter, a rating session, and an analysis
that clusters the 1items rated and the dimensions
on which the items were rated.

In an article outlining possible methods for
extracting knowledge, Hoffman (1987) suggested a number
of methods. Among these are a) Method of Familiar Tasks,
which 1involves an analysis of the tasks the expert
usually performs; b) Structured Interviews, where the
expert 1s queried regarding knowledge of facts and
procedures; c¢) Limited Information Tasks, in which the
expert 1s asked to perform a familiar task under
circumstances 1in which some of the wusually available
information is not presented; d) Constrained Processing
Tasks, where the expert is asked to perform a familiar
task under time or other constraints; and e) Method of
"Tough Cases," 1in which a familiar task 1is performed
using data from a case that is difficult for the expert.
The methods presented by Hoffman (1987) appear to be best
suited for those knowledge domains where the expert’s
performance 1is easily observed and verbal reports of

underlying rules are relatively accessible.

In an article concerned with methods of extracting
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implicit knowledge, Berry (1987) suggested two possible
methods: protocol analysis and machine induction.
Protocol analysis 1involves observing an individual
performing the task and asking him/her to provide a
running commentary while carrying out the task. Berry
(1987) found this method objectionable 1in that the
results are often incomplete, and the act of producing a
running commentary can affect the way a task is actually
carried out. Machine induction involves entering a
number of examples of different types of decisions from
the domain and using a computer program to apply an
inductive algorithm to discover the simplest set of rules
to describe those examples. This method 1is useful for
those domains in which documented cases are available.
And the accuracy with which the algorithm can be applied
depends on the representativeness of the cases used in
developing 1it. In addition, as Berry (1987) notes, the
rules that are induced will not necessarily be the same
as the ones a human expert uses.

The drawback in using these indirect techniques 1is
that their use involves underlying assumptions about the
form of the representation of objects and their relations
(Olson & Reuter, 1987); 1i.e., the assumption that the
physical representations/models, such as lists, decision

trees, networks, and so forth, are appropriate ways to

look at human knowledge. Such prior assumptions can lead
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to grossly distorted conclusions about the nature of the
subject matter domain, as well as about the ways in which
human beings actually use and store information.

In summary, research 1s needed to develop
methodologies for extracting implicit knowledge from
human practitioners (Berry, 1987). While the authors of
the above mentioned articles provide suggestions for how
this might be accomplished, 1little actual research has
been done on the question of how to elicit experts’

knowledge and inference strategies (Hoffman, 1987).

Knowledge Representation in Expert System

Computer Programs.

In the vast majority of expert systems, the knowledge
base 1is written such that inferences are programmed as
"if...then" rules and facts are programmed as "object-
attribute-value" rules (Olson & Reuter, 1987). For many
knowledge domains in which expert systems have been
developed, such facts and "if...then" inferences have an
empirical bases. Without those empirical bases, however,
it 1is inappropriate to assume that such facts and
inferences exist for a given domain.

A few authors have proposed alternative means for
best analyzing the data used to determine the knowledge

base of an expert system. In an article discussing the

cognitive science research regarding how human beings
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process uncertain information, Hink and Woods (1987)
suggested first developing a computer program that 1is
capable of automatically acquiring objective information
through design and implementation of a usage log. As in
the machine-induction method suggested by Berry (1987),
the data base would contain detailed records of each
consultation that could be used to test the validity and
appropriateness ot the knowledge represented in the
system. The authors suggested that one way to
incorporate both the objective and subjective information
provided by the domain expert 1is through the use of
contingency tables. The knowledge engineer asks the
domain expert to fill in 2 x 2 contingency tables based
on the expert’s knowledge and experience. For example,
consider the simple rule, "If A, then B." The domain
expert is asked to judge the probability of each of the
following four statements being true: 1) If A, then B; 2)
if A, then not B; 3) if not A, then B; and 4) if not A,
then not B. The values 1in each cell are relative
estimates of the expert’s confidence in the truth of the
"if...then" rule. This analysis may be appropriate and
advantageous for verifying knowledge 1in many areas of
expertise, particularly those in which "if... then'" rules
or dichotomies on each dimension of each variable are a

realistic representation of those variables.

In a study of the ways Jjudges weigh and combine
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items of information in the process of expert decision
making, Triggs (1988) reported the wuse of the
conventional analysis of variance to analyze the
information rendered by experts. The main effects are
taken to be indicative of 1linear-cue utilization on the
part of the expert, and the interaction effects are
indicative of configural-cue utilization. Triggs (1988)
noted that while many expert Jjudges claim to use
configurations of cues extensively, the ANOVA has not
provided strong support for this; data indicate that only
a small percentage (5-8%) of the systematic variance can
be attributed to configural cue usage. In two particular
studies, however, the researchers found that 21% and 33%
of the variance was associated with configural-cue usage.
In two studies comparing the configural-cue usage of
experts versus that of novices, the findings 1indicate
that experts use configural cues to a large degree, and
novices almost never use configurations of cues in making
their Jjudgments. It appears, then, that when writing
expert systems such that the functioning best resembles
expert judgment, one cannot assume that the factors that
go into making that Jjudgment are independent. Domain
experts tend to consider relationships between factors,
and these relationships have an impact on their judgment

processes and final decisions. Triggs does not directly

suggest using the ANOVA results to program the knowledge
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base; rather, he considers the ANOVA results to be a
basis for further interviews with the domain expert and
to assist in understanding that expert’s performance.

In summary, 1t 1is clear that the way in which
information is best represented and used 1in an expert
system knowledge base depends a great deal on the nature
of the particular knowledge domain. The number of
possible outcomes, the number of variables, and the
nature of those variables all need to be considered when
determining the way in which the information is best
analyzed. It is also clear that very little objective
research has been conducted to date on validating

different ways of analyzing the data developers’ input

into expert systems.
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Problems in Identifying Students With

Behavioral Disorders.

Problems in Definition.

A frequent complaint of practioners charged with
identifying students with behavioral disorders for the
purpose of special education placement 1is that the
definitions and guidelines provided by the federal
government in Public Law 94-142 as well as those provided
by individual state offices of education are ambiguous
and subject to widely disparate interpretations.

In reviewing definitions of BD/SED of departments of
educationof various states, Epstein, Cullinan, and
Sabatino (1977) identified the presence or absence of 11
components: disorders of emotion/behavior, interpersonal
problems, learning/achievement problems, deviation from
norms, chronicity, severity, etiology, prognosis,
specification of factors that would exclude a student
from classification, special education needed, and
certification (approval of <classification by some
individual or group or determined through specific
assessment procedures). The authors found 1little
agreement as to what constituted a behavioral disorder.
In addition, they noted that a medical and psychiatric

rather than an educational orientation was frequently

present and that the terminology for specifying how to
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assess a student’s problems was vague and not very
useful.

In a follow-up study, Cullinan, Epstein, and
McLinden (1986) compared the definitions used in 1976 to
those used in 1982. They found significant increases in
the number of states that emphasized chronicity and
severity and that specified rules for excluding certain
students from <classification. A statistically
significant decrease was observed in the the number of
states that included '"deviation from the norm" as a
component, thus 1indicating less concern for the social
significance of behavior problems.

In a similar study, Mack (1980) compared the
definitions found in state special education regulations
with the definition provided in Public Law 94-142

(Federal Register, 1977; provided in Appendix B). She

found that the definitions used in 12 states addressed
all the criteria outlined in P.L. 94-142. The
definitions used in only 35 of the states included the
modifier "over a long period of time and to a marked
degree." In 40 of the state definitions the factor
"adversely affects education performance" was specified.
Over two-thirds of the definitions failed to mention
socially maladjusted children at all; of those who did, 2

states included socially maladjusted children in the same

definition with emotional disturbance, and 3 states
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defined socially maladjusted separately for special
education classification purposes.

In a study to assess whether definitional ambiguity,
confusion, and lack of consensus all exist within a
single state, Swartz and Mosley (1986) surveyed the
directors of special education in 75 school districts in
LIlinois. They found considerable variation in the
definitions used from one school district to the next.
Thirty-five percent of the respondents indicated that
their districts had no procedural guidelines by which to
identify behavioral disorders in children. With regard
to definitions for the behaviorally disordered category,
24% of the respondents used the Illinois statutory
definition, 18% used a modification of that definition,
35% used a locally developed definition, 4% used the P.L.
94-142 definition, and 12% had no official definition on
record. The authors concluded that it 1is "arguable that
the federally defined category, seriously emotionally

disturbed, and the Illinois category are conceptually or

in practice the same" (p. 11).
In summary, it appears that a student who 1is
identified as behaviorally disordered/seriously

emotionally disturbed in one school district might not
qualify for special education 1in another state, 1in

another school district within the same state, or even

within another school in the same district.




2.1

Lack of Appropriate Identification Procedures.

In a survey designed to ascertain occurrence of
agreement 1in procedures used in identifying students
with behavioral disorders/serious emotional disturbance
across states, Greenburg (1983) surveyed 23 special
education administrators in 11 states. Because of
confusion reported to him by local special education
administrators regarding the definition and
identification of behaviorally disordered/seriously
emotionally disturbed students, Greenburg (1983) sought
to obtain information as to the specific nature of the
problems encountered by various special education
directors. The problems most frequently reported by the
survey respondents were related to vagueness 1in the
definition, particularly associated with lack of guidance
as to what constitutes a '"severe" behavior problem, and
the means to discriminate between "emotionally disturbed"
and "socially maladjusted." The respondents found the
definitions used in their districts unclear and subject
to diverse interpretation. Greenburg (1983) also
inquired as to the means by which students with serious
emotional disturbance were identified in each school
district. He found that there was a variety of personnel

involved, depending on the local education agency (LEA).

However, there was a great deal of similarity in the data
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considered from one LEA to the next and in the general
consistency in the process used. Because the survey was
open-ended and the responses in narrative form, the
findings may not represent the entire spectrum of
problems encountered; a more carefully planned study
might have yielded more specifics in identification of
problems. Also, 1t cannot be assumed that because the
data collected and processes followed were similar across
LEAs that what occurred were valid practices. As
Greenburg (1983) noted, "The consistency with which local
planning units use criteria for differentiation should
not serve to condone the practices in view of the debate
concerning whether or not such differentiation can be
authenticated" (p. 28).

Even when specific procedures are outlined and
measures to be used are specified, the guidelines are not
always used. In a study to determine what information is
used to make placement decisions about students with
behavioral disorders, McGinnis, Kiraly, and Smith (1984)
evaluated the files of 45 Dbehaviorally disordered
students classified as needing special education services
in a local educational agency (LEA) 1in Iowa. The LEA
had, as a matter of policy, six specific assessments that
were considered essential 1in classifying a student as

having a behavioral disorder. These were personality,

observation-structured, observation-clinical
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interpretation, anecdotal record, standardized behavior-
rating scale, and affective assessment. Even though
these measures were specified, the researchers found very
little evidence that they were actually used. Rather,
the most prevalent information found in the student files
were observers’ general impressions of the student’s
behavior. The second most frequently found information
was a student’s family/environmental history. The
authors concluded that "the emphasis appears to be placed
on subjective rather than objective data" (p. 245).

In summary, the present definitions provide 1little
guidance to multidisciplinary teams for determining how
to assess students for identifying behavioral disorders
and for defining precisely what constitutes a behavioral
disorder. What is needed then, is a coherent, defensible
set of guidelines that can be applied consistently by
school personnel to identify those students who, by

virtue of their emotional/behavioral problems, require

special education intervention.
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Class.BD

In an attempt to develop a coherent, defensible
definition of behavioral disorders that can be applied
consistently and be useful to multidisciplinary
assessment teams, the Utah State Office of Education
established a task force to develop such a definition.
The task of this group was to define those factors that
should be considered in determining whether a student can
be classified as behaviorally disordered/seriously
emotionally disturbed (BD/SED) and to specify decision
rules for considering those factors in making BD/SED
classification decisions. Based on the recommendations
of this task force, the staff of the Technology Division
of the Developmental Center for Handicapped Persons at
Utah State University developed an artificial
intelligence expert system, Class.BD (Ferrara et al.,
1988), that incorporates the factors and decision rules
developed by the task force. Some recommendations of the
task force were also incorporated into a recent revision
of the State Board of Education Special Education Rules
(Utah State Office of Education, 1988). A copy of the
USOE rules for classifying students with behavioral
disorders can be found in Appendix C.

The definition provided by the USOE defines a BD/SED

student as "one whose behavior or emotional condition

over a long period of time and to a marked degree




adversely affects his/her educational performance" (p. A-
29). Thus, two conditions must be met 1in order to
classify a student as BD/SED: demonstration that the
behavioral problem(s) are serious enough to warrant a
special education placement and demonstration that the
behavioral problems have adversely affects the student’s
educational performance.

Specific factors programmed 1into the Class.BD
computer program include a number that identifies adverse
effects on educational performance and a number that
determines the seriousness of the student’s behavior
problems. Factors considered in assessing adverse
effects on educational performance include the student’s
academic achievement, grades, and citizenship. Nine
factors are considered in evaluating the seriousness of a
student’s behavioral problem. Five of these factors
relate directly to a description of the student’s problem
behavior(s): 1) severity, 2) frequency of occurrence; 3)
duration (length of time over which the problem has been
consistently occuring), 4) percentage of the student’s
peers that exhibit comparable behavior, and 5) generality
or the number of school settings in which the problem
behavior occurs. Three sources of information external
to the school environment are also considered: social

service agency reports, law enforcement agency reports,

and parent reports of problem behavior outside of school.




A final factor considered 1is the student’s scores on
standardized behavioral checklists or rating scales.

Another behavioral factor programmed into the Class.BD
expert system 1is whether the behavior problem 1is
"externalized" or "internalized.'" According to the USOE
BD/SED classification guidelines (see Appendix C),
externalized problem behaviors are those where the
student acts out against someone or something in his/her
social environment and usually involves excesses of
behavior. Internalized problem behaviors are those that
usually involve behavioral deficits, with the child
reacting to his/her problems by withdrawing from the
social environment. The certainty factors assigned to
externalized and internalized problems are the same but
have been included in the program to draw the attention
of school personnel to the fact that internalized problem
behaviors require attention. As some authors have noted,
there 1s a tendency for classroom teachers to overlook
students with internalizing problems (Walker, Reavis,
Rhode, & Jenson, 1985).

Class.BD 1is programmed to combine the certainty
factors for each behavioral factor wusing a '"variance"
model. Under this model, the certainty that a student’s
problems are serious enough to warrant special education

can range from O to 100. An example of how individual

certainty factors combine is as follows: A student sets
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fires on the school campus once per day. The certainty
factor for severity (setting fires) 1is high, 20,
subsuming 20% of the variance; 80% of the variance
remains to be subsumed by other factors. The certainty
factor for a frequency of "once per day" 1is 15; this
factor will subsume 15% of the remaining variance, or 15%
of 80 = 12. The combined certainty factors for severity
(20) and frequency (15) then 1is 20 + 12 = 32. The
certainty factors for each subsequent variable entered
into the Class.BD computer program are combined in the
same manner, with each subsuming a percentage of the
remaining variance. The variance model allows for
combining an infinite number of factors 1in any order
without ever exceeding a total certainty factor of 99.

To summarize, a number of factors have been
identified as important in determining whether problem
behavior(s) are serious enough to warrant a BD/SED
clasgification. However, we cannot assume that these
factors are taken 1into consideration in a consistent
manner across practioners in the field. Nor can we
assume that the presence of each of these factors
actually influences how special education decision makers
evaluate the seriousness of a student problem behavior.

We need to know 1f human decision makers use these

factors and dependencies (or configurations of cues) 1in
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the BD/SED classification decision-making process and, if

so, how and under what circumstances.
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CHAPTER III

METHOD

Purpose and Objectives

In 1988, the Utah State Office of Education (USOE)
revised 1its guidelines for assessing behaviorally
disordered/seriously emotionally disturbed students. As
a part of the revision process, the USOE formed a task
force that suggested considering five behavioral factors
in determining if problem behaviors exhibited by students
are serious enough to warrant a behavioral disorders
classification. Their ideas have been programmed into an
expert system computer program, Class.BD. Although the
guidelines suggested by the BD/SED task force represent
its best thinking about how behavior problems should be
considered in making classification decisions, there was
no evidence that their 1ideas reflected the actual
decision-making practices of field-based decision makers.
The purpose of this study was to address this 1issue by
validating the BD/SED Task Force/Class.BD decision rules
against decision rules used by knowledgeable field-based
decision makers. Through the validation process
important information was gained regarding 1) what rules
field-based decision makers use 1in assessing student

behavior problems, 2) the degree to which different

field-based decision makers use similar rules 1in
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assessing student behavior problems, and 3) the degree to
which rules used by field-based decision makers 1in
assessing behavior problems are the same as those
suggested by the BD/SED task force and incorporated into
the Class.BD expert system.

The objectives of this study were two fold. The
first objective was to investigate a means for clarifying
complex clinical decision-making practices. That is, the
methods used 1in this research provide a means for
studying how human decision makers use 1individual
variables and associations between the variables 1in
making complex clinical decisions.

The second objective was to attempt to verify a
portion of the rules programmed into the knowledge base
of the computer program Class.BD. Specifically, this
study addressed the rules for weighing the five factors
of problem behavior (severity, frequency, duration,
generality, and percentage of peers exhibiting similar
behavior) and how those weights combine to yield an

overall index of seriousness of a problem behavior.

Method

Population and Sample

The population was public school personnel 1in the

state of Utah who were regularly involved in making
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behaviorally disordered placement decisions. Three
special education personnel and three school
psychologists experienced in working with
multidisciplinary assessment teams and making

behaviorally disordered classification decisions served
as subjects. Subjects were included based on the
recommendations of 1) the person who works for the USOE
and 1s in charge of BD/SED programs across the state, 2)
the person in charge of the Program Administrative
Reviews (PARs) under contract to the USOE, and 3) an
individual designated to work on the PAR team.

The task of the Program Administrative Review team
was twofold. The first was to assess the degree of
compliance of agencies serving the educational needs of
handicapped students with state and federal regulations
concerning classification of students with handicaps.
The second was to assess the individualized educational
plans for those students. Each school district in Utah
as well as other agencies serving the educational needs
of handicapped students and receiving 94-142 funds 1is
subject to a PAR review once every three years.

A master list of individuals who, 1in the estimation
of these three people, were particularly good at making
BD/SED classification decisions was requested. Subjects

who participated in this study were chosen from this list

based on willingness to participate and meeting
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additional criteria.

It had been recommended that persons involved in
developing a knowledge base should not be involved in the
verification of that knowledge base because their prior
involvement may bias their evaluations (0O’Keefe, Balci,
and Smith, 1987; Geissman & Schultz, 1988). As a result,
persons involved in the BD/SED task force that determined
the variables to be considered in a behaviorally
disordered/seriously emotionally disturbed classification
decision were not eligible to participate as subjects in
this study.

Additional criteria included 1) the individual must
have interacted in a professional capacity with at least
five behaviorally disordered students in the past school
year; 2) the individual must have had at least five years
experience working 1in special education or school
psychology; 3) the individual must have held a master’s
degree 1in special education, school psychology, or a
related field; and 4) the individual must not have been
cited by the USOE for any ethical violations. The
qualifications of persons on the master list were checked
against the five criteria. Three individuals from each
discipline were selected to participate. Table 1
lists the occupations, years of experience, number of

behaviorally disordered students assessed/taught during

the 1987-88 school year, and the highest academic degree
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attained for each subject.
Table 1.

Subject Characteristics

Occup- Years # BD/SED Degree
pation Experience Students

Subject 1 Teacher 6 5 Educ. Spec.

Subject 2 Special Ed. 6 35 Masters
Coordinator

Subject 3 Special Ed. 10+ 100+ Masters
Coordinator

Subject 4 School 6 40+ Masters
Psychologist

Subject 5 School 17 50+ Ph.D.
Psychologist

Subject 6 School 15 50+ Ph.D.
Psychologist

Problem Behavior Descriptions

Sixty-five descriptions of problem behaviors were
developed by the researcher. Each presented five
behavioral factors the BD/SED task force deemed important
in assessing behavior problems (severity, frequency,
duration, generality, and percentage of peers). Each
factor was presented at three possible 1levels: high,
moderate, and low. While one factor varied across the
three levels, the other four factors were all presented

at one of the three levels. Thus, there were 33 possible

combinations. Thirty-three problem behavior descriptions
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were developed describing externalized problem behaviors
and 32 problem behavior descriptions were developed
describing internalized problem behaviors. The USOE
defines externalized problem behaviors as those that are
directed toward the environment, i.e., the student acts
out. Externalized problem behaviors usually involve
behavioral excesses. The USOE defines 1nternalized
problem behaviors as those where the student withdraws
from the social environment and that wusually involve
behavioral deficits. One possible combination was omitted
(internalized, low severity, low frequency, low duration,
high generality, and low percentage of peers) because it
was found to be logically impossible to have high
generality on a behavior that almost never occurred (less
than once per month) and had been occurring for less than
one month. The combinations of levels of factors used
to develop the problem behavior descriptions are shown 1in
Table 2. All of the problem behavior descriptions can
be found in Appendix E. An example follows of an
externalized problem behavior where severity was at a
high level, frequency was at a moderate level, duration
was at a high level, generality was at a high level, and

percentage of peers was at a high level:

Mike fights with other students on the playground
and in class; these fights usually result in injury
to the other student (black eyes, etc.). Mike picks
fights with other students an average of four times
per week. This has been going on for the last 6
months. Mike has picked fights with other students
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in each one of his classes; he has not done this in
the lunch room. Approximately 2% of the students
in Mike’s grade in his school initiate fights.

Table 2.

LList of Combinations of Levels of Factors

Externalized Internalized
S F D G % S F D G %
1., H M M M M 34. H M M M M
2 M M M M M 35, M M M M M
3.5 L M M M M 36 L M M M M
4, M H M M M 37 M H M M M
S M L M M M 38. M L M M M
6. M M H M M 39. M M H M M
7. M M L D} hy 40. M M L M M
8. M M M H M 41. M M M H M
9. M M M L M 42. M M M L M
10 M M M M H 408, M M M M H
11 M M M M L 44 . M M M M L
12. H H H H H 45 H H H H H
1.3 M H H H H 46. M H H H H
14 s L H H H H 47 . L, H H H H
15 . H M H H H 48 . H M H H H
16 H L. H H H 49. H L H H H
1T e H H M H H 50 « H H M H H
18 H H L H H S H H L H H
19 H H H M H 52 . H H H M H
20 H H H L H 53 . H H H L H
21 H H H H M 54, H H H H M
22, H H H H L 55 H H H H L
23« L L L L L 56 L L L L L
24 . M L L L L 57. M L L L L
25 H L L L L 58 . H L L L L
26. L H L L L 59 . L H L L L
27« L M L L L 60. L M L L L
28. L L H L L 6l . L L H L L
29. L L M L L 62 . L I M I L
30. L L L H L
31 . L L L M L 63 : L L L M L
32 L. L. ©L. Iu H 64 . L L L L H
33 s L L L L M 65 . L L L L M

(S=severity, F=frequency, D=duration, G=generality,
%¥=percent of peers).
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As Table 3 shows, high, moderate and 1low levels of

frequency, duration, generality, and percentage of peers

were quantifiable and could be easily represented within

the problem behavior descriptions. Severity, however,

was not quantifiable and required judgments as to what

represents a nuisance, disruptiveness, mild emotional

upset, and so forth. Because of the subjectivity,

interobserver agreement was obtained between the

researcher and a second observer regarding the level of

severity represented in each problem behavior
description.
Table 3
Levels of the Five Factors
Low Moderate High
Severity
externalized nuisance disruptive threatens
safety of
persons or
property
Severity
internalized slightly limits social precludes
limits social interactions/ social
interactions/ moderate interaction/
mild emotional severe
emotional upset emotional
upset upset
Frequency <= 1/month several/week several/day
Duration < 1/month 1-6 months > 6 months
Generality 0-33% 34-66% 67-100%
Percentage 20%+ 10-19% 0-9%

of Peers




3%

Agreement was also obtained as to whether the
behavior represented an internalized or externalized
problem behavior. The second observer was a graduate
student who had been involved in the development of
Class.BD and the criteria for each 1level of the five
factors. In addition to the 65 problem behavior
descriptions, he was provided specific definitions for
externalized and internalized behavior problems and for
high, moderate, and low severity behavior problems.
These definitions can be found in Appendix D and in Table
3. The second observer was asked to read each problem
behavior description and indicate whether he believed the
severity of the problem fell into the low, moderate or
high range, as defined in Class.BD. He was also asked to
indicate whether the problem behavior fit the definition
for internalized or externalized as outlined in the USOE
guidelines. The observer’s responses were compared to
those of the researcher who had developed the problem
behavior descriptions. When there was disagreement, a
new behavior description for that combination of levels
of each factor was developed. This continued until 100%

agreement was reached.

Design of the Study

The 65 problem behavior descriptions were presented to

the six subjects who were asked to rate their seriousness




on an ll-point scale.

Of interest was:
1. The degree of agreement between the subjects and
Class.BD regarding the seriousness of the behaviors
described.
2. Whether there were differences in the subject’s
ratings when a behavioral factor (the factor under
consideration; 1i.e., severity, frequency, duration,
generality, or percentage of peers) had high versus
moderate versus low levels. For example, when severity
was the behavioral factor under consideration, was there
a difference in ratings when severity was at a high level
versus a moderate level versus a low level? Or, when
frequency was the behavioral factor under consideration,
was there a difference in ratings when frequency was at a
high versus a moderate versus a low 1level? The
difference of interest here is shown in Figure 1. Along
the right-hand side of each cube in the figure a factor
under consideration that can take on a high, moderate, or
low value is illustrated.
3. Whether there were differences among the subjects’
ratings when the other four behavioral factors (other
four factors) were at high, moderate, or low levels. In
other words, when severity was the factor under

consideration, was there a difference in ratings when the

four factors other than severity were at a high versus a
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moderate versus a low level? When frequency was the
factor under consideration, was there a difference 1in
ratings when the four factors other than frequency were
at a high versus a moderate versus a low level? and so
forth. The differences of interest here are also shown
in Figure 1. Along the bottom of each block in the
figure four other factors that can have high, moderate,
or low values 1is illustrated.
4., Whether there were differences in the subjects’
ratings of seriousness for problem behavior descriptions
of internalized problem behaviors and problem behavior
descriptions of externalized problem behaviors. The
difference of interest here 1is also shown in Figure 1
along the top, right-hand side of each block.
5. Whether there were interactions among the levels of
the variables (externalized/internalized, 1level of the
factor under consideration, and levels of the other four
factors).

Formally stated, the hypotheses tested in the study
were:

Hypothesis 1: Given problem behavior descriptions, there

are no differences among ratings of the seriousness of
the problem behaviors provided by field-based decision
makers experienced in making BD/SED classification

decisions and certainty factors for those problem

behaviors generated using the Class.BD computer program.
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Hypothesis 2: Given problem behavior descriptions of

internalized and externalized problem behaviors that are
equal in terms of the levels of five behavioral factors
described (severity, frequency, duration, generality, and
percentage of peers), there are no differences in the
ratings of seriocusness provided by field-based decision
makers on 1internalized versus externalized problem
behavior descriptions.

Hypothesis 3: Given problem behavior descriptions that

present one of five behavioral factors at high, moderate,
or low levels, there are no differences 1n ratings of
seriousness provided by field-based decision makers when
that factor is at high versus moderate versus low levels.

Hypothesis 4: Given problem behavior descriptions that

present four behavioral factors at high, moderate, or low
levels, there is no difference in ratings of seriousness
provided by field-based decision makers when the four
factors are at high versus moderate versus low levels.

Hypothesis 5: There is no interaction between ratings of

seriousness provided by field-based decision makers on
problem behavior descriptions describing externalized and
internalized problem behaviors and ratings of seriousness
on problem behavior descriptions that present one of
five behavioral factors at high, moderate, or low levels.

Hypothesis 6: There is no interaction between ratings of

seriousness provided by field-based decision makers on
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problem behavior descriptions describing externalized and
internalized problem behaviors and ratings of seriousness
on problem behavior descriptons that present four
behavioral factors at high, moderate, and low levels.

Hypothesis 7: There 1is no interaction between the

ratings of seriousness provided by field-based decision
makers on problem behavior descriptions that present one
of five behavioral factors at high, moderate, or 1low
levels and the ratings of seriousness on problem behavior
descriptions that present four behavioral factors at
high, moderate, or low levels.

Hypothesis 8: There 1is no 1interaction between the

ratings of seriousness provided by field-based decision
makers on problem behavior descriptions that present
externalized and internalized problem behaviors, one of
five behavioral factors at high, moderate, or low levels,
and four behavioral factors at high, moderate, or low

levels.

Procedures

Presentation of the Problem Behavior Descriptions

The special education personnel and psychologists
participating were presented with the 65 descriptions of
problem behaviors. The descriptions were placed in

random order and presented to each subject in the same

order. Subjects were asked to rate the seriousness of
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the problem behavior on an ll-point scale, where 1=mild,
6=moderate, and ll=serious. This rating scale is similar
to that used in the method of equal-appearing intervals
(Edwards, 1957). It was chosen to present a scale that
is sufficiently sensitive to pick up differences in
ratings across the 65 behaviors and between ratings of
the subjects and Class.BD. The subjects were also asked
if there were any factors not presented in the
descriptions that they felt were important in determining
the seriousness of the problem behavior. The
instructions given to the subjects can be found 1in

Appendix F.

Reliability

Approximately 2 weeks after the subjects returned
their ratings on the 65 problem behavior descriptions to
the researcher, each subject was asked to re-rate 10 of
the problem behavior descriptions to obtain a measure of
reliability. The 10 problem behavior descriptions were
chosen at random, with 5 externalized and 5 internalized

problem behavior descriptions selected for re-rating.

Follow-up Interviews

When the subjects provided disparate ratings (3 or

more points of difference on the scale) on the original

65 problem behavior descriptions, qualitative and
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quantitative data were collected in order to determine
the reasons for the discrepancy between subjects. The
individual giving the disparate rating as well as two
subjects whose ratings were similar to the rest of the
subjects was interviewed regarding how he/she arrived at
his/her decision. The researcher interviewed the
subjects regarding their reasons for giving particular
ratings on those cases. The subjects were asked which
pieces of information provided in the problem behavior
description were important in determining the rating they
gave it. They were also asked to rank order each factor
according to its importance in influencing their
decisions. They were asked to describe their decision-
making processes and to provide rationales concerning why
the factors were important. A copy of this
semistructured interview format can be found in Appendix

G. In this manner, different perspectives were compared.
Data Analyses

Hypothesis 1: Given problem behavior descriptions, there

are no differences among the ratings of seriousness of
the problem behaviors provided by field-based decision
makers experienced in making BD/SED classification
decisions and certainty factors for those problem

behaviors generated using the Class.BD computer program.

Agreement among the six subjects and Class.BD was
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computed using Kendall’s W coefficient of concordance.
Kendall’s W is a nonparametric measure of agreement among
raters that 1is used when there are ratings on several
variables by each rater. Kendall’s W was run repeatedly
with different combinations of subjects/Class.BD ratings.
In this way the researcher was able to determine which
source(s) of ratings were providing scores or patterns of
scores that were different from the patterns of scores
provided by the others. Chi-square tests were applied to
determine whether the associations between ratings were
statistically significant at the .05 level.

In addition, Pearson’s r correlation coefficients were
computed to assess the level of association between each
pair of subjects’ actual ratings of the problem behavior
descriptions. Pearson’s r was also computed between the
certainty factors generated by the first and second
versions of Class.BD and the ratings provided by each
subject.

Differences between the subjects’ ratings were also
tested by means of a one-way analysis of variance as
follows:

ANOVA

Between subjects
Within subjects 384
Total 389
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The Fisher’s LSD multiple comparison method was
applied to determine which pairs of mean ratings were
responsible for the statistically significant F ratio.

Hypothesis 2: Given problem behavior descriptions of

internalized and externalized problem behaviors that were
equal in terms of the levels of five behavioral factors
described (severity, frequency, duration, generality, and
percentage of peers), there are no differences in the
ratings of seriousness provided by field-based decision
makers of internalized versus externalized problem
behavior descriptions.

Hypothesis 3: Given problem behavior descriptions that

present one of five behavioral factors at high, moderate,
or low levels, there are no differences in ratings of
seriousness provided by field-based decision makers when
that factor is at high versus moderate versus low levels.

Hypothesis 4: Given problem behavior descriptions that

present four behavioral factors at high, moderate, or low
levels, there are no differences in ratings of
seriousness when the four factors are at high versus
moderate versus low levels.

Hypothesis 5: There is no interaction among ratings of

seriousness of problem behavior descriptions of
externalized and internalized problem behaviors and

ratings of seriousness of descriptions that present one

of five behavioral factors at high, moderate, or low
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levels.

Hypothesis 6: There is no interaction between ratings of

seriousness of problem behavior descriptions externalized
and internalized problem behaviors and ratings of
seriousness of descriptons that present four behavioral
factors at high, moderate, and low levels.

Hypothesis 7: There is no interaction between the

ratings of seriousness of problem behavior descriptions
that present levels of the factor under consideration and
the ratings of seriousness of descriptions that present
four behavioral factors at high, moderate, and low
levels.

Hypothesis 8: There is no interaction among the ratings

of seriousness of problem behavior descriptions that
present externalized and internalized problem behaviors;
the ratings of the seriousness of problem behavior
descriptions that present high, moderate, and low levels
of the factor under consideration; and the ratings of
seriousness of descriptions that present four behavioral
factors at high, moderate, and low levels.

Three-way analyses of variance were used to address
Hypotheses 2 through 8. The following analysis of
variance was conducted five times, once with each of the

five factors as the factor under consideration. These

analyses are illustrated in Figure 1.
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ANOVA

daf
External/Internal (E/I) 1
Factor Under Consideration (FUC) 2
Other Four Factors (04F) 2
E/I x FUC 2
E/I x OA4F 2
FUC x OA4F 4
E/I x FUC x O4F 4
Error 85

The analyses of variance were blocked on the subjects
variable to control for variability associated with
subject differences, enabling more precise comparisons
among the means for the other variables in the ANOVA
(ott, 1988). The externalized/internalized main effect
was tested to determine whether statistically significant
differences existed between ratings of those problem
behavior descriptions in which the behaviors were
designated as internalized versus those in which they
were designated as externalized (Hypothesis 2, E/I). The
F ratio for the factor under consideration main effect
(severity, frequency, duration, generality, or percentage
of peers) was tested to determine whether significant
differences existed among the ratings of problem behavior
descriptions in which that factor had high, moderate, or
low values (Hypothesis 3, FUC). The main effect for the
other four factors was tested to determine if

statistically significant differences existed between the

ratings of the problem behavior descriptions where the
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other four factors were at high versus moderate versus
low values (Hypothesis 4, O4F). The interaction between
the factor under consideration and
externalized/internalized variables was tested to
determine whether the ratings of those problem behavior
descriptions in which the factor under consideration was
at high, moderate, or low values varied in significantly
different patterns when the behaviors were designated as
internalized versus externalized (Hypothesis 5, E/I x
FUC). The interaction between the other four factors by
the externalized/internalized variable was tested to
determine whether the ratings of those descriptions in
which the other four factors were at high, moderate, or
low values varied in the same patterns when the behaviors
were designated as externalized versus internalized
(Hypothesis 6, E/I x O4F). The interaction between the
factor under consideration and the other four factors
was tested to determine whether the ratings of
descriptions where the factor under consideration was at
high, moderate, or low levels differed by the same amount
under conditions where the other four factors were at
high, moderate, and low values (Hypothesis 7, FUC x O4F).
The interaction among externalized/internalized, level of
the factor under consideration, and level of the other

four factors was tested to determine whether the ratings

varied in similar patterns when all three variables were
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taken into account (Hypothesis 8, E/I x FUC x O4F).
Fisher’s protected Least Significant Difference (LSD)
test (Ott, 1988) was used to determine which means were
statistically significantly different from one another
when F ratios were statistically significant (p<.05).
Fisher’s test, which 1is a 1less conservative test than
other multiple comparison methods, was chosen because of
the high variability typically found in studies using
human subjects. Because it is less conservative than
most other multiple comparison methods, a researcher is
more likely to find differences that actually exist
between means. It is "protected" by the F test in that
it is only applied when the F ratios for main effects or
interactions are statistically significant. The error
rate for the protected LSD is believed to be controlled
on an experimentwise basis, with the alpha 1level

approximately equal to that of the F test (Ott, 1988).

Interview Data

For each problem behavior description in which one or
more subjects provided ratings three or more points
different from the median rating of the majority of the
subjects, that subject as well as two of the subjects
giving average ratings was interviewed in an attempt to

determine the reasons for the disparate ratings. The data

obtained during the follow-up interviews were analyzed in
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the following manner. Data obtained on the first
question, which required subjects to rank order each
factor in terms of its importance in influencing their
rating, were analyzed using Kendall’s W coefficient of
concordance. Kendall’s W 1is a nonparametric measure of
agreement among raters or judges. Kendall’s W was used
to determine on which problem behavior descriptions there
was significant disagreement among subjects regarding the
importance of each factor and to determine whether the
subjects ranked the factors in a similar manner, even
though they provided disparate ratings of the problem
behavior descriptions. Chi-square tests were applied to
determine whether the associations between the rankings
were significant at the .05 level.

In addition, Spearman’s rho was computed between each
pair of subject’s rankings of each problem behavior
description on which they ranked the five factors to
determine whether the two persons giving average ratings
ranked the five factors in a manner more similar to each
other than to the rankings of the person giving a
disparate rating. A frequency count was taken of the
responses to why they ranked the factor under

consideration where they did and how they approached the

problem of determining the seriousness of the behavior
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problem in each problem behavior description to look for

consistencies across subjects.
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CHAPTER IV

RESULTS

The objectives of this study were to 1) evaluate how
well the Class.BD expert system emulates the decision-
making process used by special educators and
psychologists in evaluating the seriousness of student
problem behaviors; 2) determine whether field-based
decision makers (FBDMs) agree regarding the seriousness
of problem behavior descriptions; and 3) 1if the FBDMs
were in agreement, to attempt to clarify the rules they
use 1in rating the seriousness of problem behavior
descriptions. In particular, do field-based decision
makers differentially rate internalized and externalized
problem behaviors in determining seriousness, and do
different levels of five behavioral factors set the
occasion for significant differences in ratings on the
problem behavior descriptions? In addition, the
reliability of the field-based decision makers’ ratings
was assessed to see if their ratings would be consistent
over time.

The specific research hypotheses appear in the
previous section. The reliabilty for the ratings and the

results related to the research hypotheses are as

follows.
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Reliability of Ratings

Approximately 2 weeks after the subjects completed
their 1initial ratings, 10 of the 65 problem behavior

descriptions were randomly selected (5 externalized and 5

internalized). These 10 descriptions were sent to the
subjects to rate again. This was done to get a measure
of reliability of the subjects’ ratings. A pair of

ratings for a problem behavior description was considered
to be in agreement if there were 2 or fewer point
differences. The agreement between the first and second
ratings was calculated by dividing the number of

agreements by 10. The results are presented in Table 4.

Table 4.

Reliability of Ratings on Problem Behavior Descriptions

Subject Agreement
.90

.80
.60
.60
.90
.90

AUl WD

Overall Reliability .78

Overall, the subjects provided similar ratings on the ten

problem behavior descriptions 78% of the time.
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Hypothesis 1: Agreement Between Class.BD and Subjects

Agreement between the six subjects and Class.BD was
computed by changing the rating data and the Class.BD
certainty factors into ranks (based on 65 ranks) and
computing Kendall’s W coefficient of concordance. A chi-
square test was applied to determine whether the
association between ranks was statistically significant
at the .05 level. These results are shown in Table 5.

In Table 5, BD1l refers to the original version of
Class.BD. BD2 refers to a revision, done in March 1989,
based on preliminary findings from this research. The
X’s denote which computer program/subjects were used 1in
each analysis. As 1illustrated in the table, all the

combinations of computer programs/subjects resulted in

high Ws (range .7978 to .8318). The chi-squares
associated with each combination were highly
statistically significant. A slight 1increase 1in

Kendall’s W was observed with the March revision of the
behavior problem section over the original. Computing
Kendall’s W with any five of the six subjects’ ranks did
not change Kendall’s W appreciably (range .8254 to
.8546) .

In addition, Pearson’s r correlation coefficients
were computed between the actual ratings provided on the

problem behavior descriptions for all combinations of

pairs of subjects and versions of Class.BD. These are
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shown in Table 6. Scatterplots for each of these
correlation coefficients can be found in Appendix H. As

shown in Table 6, the correlations among the subjects
ratings on the 65 problem behavior descriptions were
quite high, ranging from .6461 to .8717. The
correlations between the subjects’ ratings and the
certainty factors in the two versions of Class.BD were
also high, with an increase 1in the correlation
coefficients observed with the second version of

Class.BD. All the Pearson’s r’s were statistically

significant, with p<.001.

Table 5.

Kendall’s W Coefficient of Concordance.

Chi
BD1 BD2 S1 S2 S3 S4 S5 S6 W Square

X X X X X X X 7978 357.4172
X X X X X X X .8198 367.2486
X X X X

X X .8318 319.4000

For all Chi Square values p<.0001

A one-way analysis of variance was also conducted to
test whether there were significant differences among the

mean ratings given by the FBDMs. The results are shown

in Table 7.
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Table 6

Pearson’s r Correlations Coefficients Among the Ratings

Provided by the Six Subjects and Two Versions of Class.BD

S1 S2 S3 S4 S5 S6

BD1 .6921 .6978 .6534 .6659 .6733 .6761

BD2 7744 7404 6591 .7014 8113 .7643
S1 7737 .7386 .7915 .7683 .8122
S2 7631 .8717 .7548 .8430
S3 7779 .6461 .8168
S4 .7470 .8398
S5 | .8026

For all r's p<.001
Table 7.

Analysis of Variance for Differences Among Subijects.

daf MS E
Between judges 5 48.62
Within 384 10.51
Total 389 4.63

The critical value of F with alpha set at .01 is 3.06.
Thus, F=4.63 was statistically significant at the .01
level, indicating statistically significant differences
among the mean ratings provided by the subjects.

To determine which pairs of means were different,

Fisher’s LSD multiple comparison procedure was used. The
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means for each subject are listed in Table 8.

Table 8.

Mean Ratings for Subijects

Subiject 1 2 3 4 5 6

Mean 7.00 5.75 4.66 4.92 5.74 4.92

For the Fisher’s LSD test, for alpha=.05 a difference
of 4.019 between means is required for a difference to be
considered statistically significantly different. None
of the differences between the means listed in Table 7
were significantly different according to this multiple
comparison procedure.

These results indicate a high level of agreement among
subjects on their ratings of the problem behavior
descriptions. There is also a high level of agreement
between subjects and the two versions of Class.BD. Thus,
Hypothesis 1, which states that there are no significant
differences between the ratings provided by the FBDMs and

Class.BD, is supported.
Hypotheses 2 through 8

Hypotheses 2 through 8 were tested by means of 5
three-way analyses of variance. As described in the

analysis section, the effects tested were (a)

externalized versus internalized (Ex/In), (b) level of
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factor under consideration (FUC), (c) level of other four
factors (04F), (d) Ex/In by FUC, (e) Ex/In by O04F, (f)
FUC by O4F, and (g) Ex/In by FUC by OA4F. An overall
summary of the results is shown in Table 9. The various
ANOVAs are listed down the right-hand column and are
designated by the main factor under consideration.
Across the top, the effects tested and the hypotheses
they relate to are specified. Within the table the
significance of each effect for each analysis is

presented. The ANOVA tables can be found in Appendix I.

Table 9.

ANOVA Results.

Factor Ex/In FUC O4F FE/I x FUC E/l x O4F FUC x O4F 3-way
Hypotheses 2 3 4 5 6 7 8

Severity NS <.001 <.001 .026 <.001 <.001 <.001
Frequency .002 <.001 <.001 .002 .03 .007 .004
Duration NS .008 <.001 NS 011 <.001 .005
Generality <.001 .009 <.001 NS <.001 NS .026
% of Peers NS <.001 <.001 <.001 <.001 NS .005

Hypothesis 2: Externalized Versus

Internalized Problem Behaviors.

The F ratio for the externalized/internalized main

effect was not statistically significant in the severity,

duration, and percentage of peers ANOVAs. This main
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effect was statistically significant in the frequency and
duration ANOVAs. Comparison of the means for
externalized and internalized problem behaviors revealed
a difference of .8 points in both the frequency and
duration ANOVAs.

Thus, three of the five analyses provided support for
Hypothesis 2, that there is no difference between the
ratings for externalized and internalized problem

behaviors.

Hypothesis 3: Levels of the Factor

Under Consideration.

In all five ANOVAs, the main effect for the factor
under consideration was statistically significant. The
results of the Fisher’s LSD comparisons are listed 1in
Table 10, which designates which pairs of means had
statistically significant (S) differences and which had
nonsignificant (NS) differences.

Hypothesis 3, that there are no differences in the
ratings on problem behavior descriptions when the factor
under consideration is at high, moderate, or low levels,
is not supported. Significant differences were observed
between the ratings when the factor under consideration

was at moderate versus 1low levels. Significant

differences were observed between the ratings for high
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Table 10.

Pajirwise Comparisons for Levels of the

Factor Under Consideration.

Comparison

High/Mod Mod/Low High/Low
Severity S S S
Frequency NS S S
Duration NS S S
Generality NS S S
% of Peers NS S S

versus moderate 1levels of severity; there was no
difference between the mean ratings on the problem
behavior descriptions with high versus moderate levels of

frequency, duration, generality, and percentage of peers.

Hypothesis 4: Levels of the Other

Four Factors.

In all five ANOVAs, the main effect for the other four
factors was statistically significant. The results of
the Fisher’s LSD comparisons are 1listed in Table 11,
which designates which pairs of means had statistically
significant (S) differences and which had nonsignificant
(NS) differences.

Hypothesis 4, that there are no differences among the
ratings when the other four factors are at high,

moderate, and low levels, 1is rejected. Significant

differences were found among the mean ratings for high,
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moderate, and low levels of the other four factors across

all five ANOVAs.

Table 11.

Pairwise Comparisons for Levels of the

Other Four Factors.

Comparison
High/Mod Mod/Low High/Low
Severity S S S
Frequency S S S
Duration S S S
Generality S S S
% of Peers S S S

Hypothesis 5: Interaction Between

Externalized/Internalized and

Level of the Factor Under Consideration.

The interaction between externalized/internalized
problem behaviors and the level of the factor under
consideration was statistically significant in three of
the five ANOVAs: severity, frequency, and percentage of
peers.

The interaction between externalized/internalized and
level of severity is shown in Figure 2.

There were statistically significant differences among

the mean ratings for high, moderate, and low levels of

severity for externalized problem behaviors.
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Figure 2 Externalized/internalized by level of severity.

There were statistically significant differences between
high and moderate 1levels of severity for internalized
problem behaviors. There was no difference between the
mean ratings for moderate and low levels of severity for
internalized problem behaviors. There was a significant
difference between externalized and internalized problem
behaviors when the level of severity was moderate. There
was no difference between the mean ratings for
externalized and internalized problem behaviors when the
level of severity was high or 1low. The means and
Fisher’s LSD’s for this interaction can be found in
Appendix J.

The interaction between externalized/internalized and

level of frequency is shown in Figure 3.
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Figure 3 Externalized/internalized by level of frequency.

There were statistically significant differences
between the mean ratings for high and moderate and
between moderate and low levels of frequency when the
behavior was internalized. However, there was no
difference between the mean ratings for high and 1low
levels of frequency for internalized problem behaviors.
As 1is shown in Figure 3, the mean rating for moderate
frequency for internalized problem behaviors was higher
than the mean rating for high-frequency level
internalized problem behaviors. There was a significant
difference between the mean ratings for moderate- and
low- level frequency externalized problem behaviors, but

the mean ratings for high- and moderate-frequency

externalized problem behaviors were not different. There
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were significant differences between mean ratings for
externalized and internalized problem behaviors when the
level of frequency was high and when it was moderate.
There was no difference between mean ratings for
externalized and internalized problem behaviors when the
level of frequency was low. The means and Fisher’s LSDs
for the frequency ANOVA can be found in Appendix K.

The interaction between externalized/internalized and

level of percentage of peers is shown in Figure 4.

8 =
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Level of Percent of Peers

Figure 4 Externalized/internalized by level of percentage

of peers.

There was no difference between the mean ratings for
high and moderate, and between high and 1low levels of
percentage of peers when the problem behaviors were

externalized. There was a significant difference

between moderate and low levels of percentage of peers;
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as can be seen in Figure 4, the mean rating for moderate
percentage of peers when the behavior was externalized
was higher than the mean rating for high level of
percentage of peers when the behavior was externalized.
There were significant differences between the mean
ratings for high, moderate, and low percentage of peers
when the problem behaviors were internalized. There were
significant differences Dbetween the means for
externalized and internalized problem behaviors across
the three 1levels of percentage of peers, with the mean
for internalized higher when the level of percentage of
peers was high and the means for externalized higher when
the percentage of peers was at moderate and low levels.
The means and Fisher’s LSD comparisons for the percentage
of peers ANOVA can be found in Appendix O.

The interaction between externalized/internalized and
level of duration was not statistically significant. The
mean ratings for the three levels of duration were
similar across both externalized and internalized problem
behaviors. These means and the Fisher’s LSD comparisons
can be found in Appendix M.

The interaction between externalized/internalized and
level of generality was also not statistically
significant. As in the duration by

externalized/internalized interaction, the mean ratings

for the three levels of generality were similar across
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both externalized and internalized problem behaviors.
These means and the Fisher’s LSD comparisons can be found
in Appendix N.

Hypothesis 5, that there is no interaction between the
ratings on externalized and internalized problem
behaviors and the ratings of seriousness on high,
moderate, and low 1levels of the factor under
consideration, was rejected in three cases and accepted

in two cases.

Hypothesis 6: Interaction Between Externalized/

Internalized and Level of the Other Four Factors.

The interaction between externalized/internalized and
level of the other four factors was statistically
significant in all five ANOVAs.

The interaction between externalized/internalized and
level of the other four factors in the severity ANOVA is
shown in Figure 5.

There was no difference between the mean ratings for
high and moderate levels of the other four factors when
the problem behavior was externalized. There was a
significant difference between the mean ratings when the
other four factors were at moderate versus low levels and
the behavior was externalized. There was a significant

difference between the mean ratings for high and moderate

levels of the other four factors when the problem
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behavior was internalized. There was no difference
between the mean ratings for moderate versus low levels

of the other four factors when the problem behavior was

internalized.
871 Externalized/
.\ .
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61 \\\\\\\\\\\
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Level of Other Four Factors

Figure 5 Externalized/internalized by level of other four

factors - severity ANOVA.

There was no difference between the mean ratings for
externalized and internalized problem behaviors when the
level of the other four factors was high. There were
significant differences between externalized and
internalized when the level of the other four factors
was moderate and low. When the level of the other four
factors was moderate, the mean for externalized problem
behaviors was higher than the mean for internalized
problem behaviors. When the 1level of the other four

factors was low, the mean for internalized problem

behaviors was higher. The means and Fisher’s LSDs can be
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found 1in Appendix J. The interaction between
externalized/internalized and 1level of the other four
factors in the frequency ANOVA is shown in Figure 6.
There were significant differences among the means for
high, moderate, and low levels of the other four factors
when the behavior was internalized and when it was
externalized. There were no differences between the
means for externalized and internalized problem behaviors

when the level of the other four factors was high and

when it was low. There was a significant difference
12 1 .
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Figure 6 Externalized/internalized by level of the other

four factors - frequency ANOVA.

between the means for externalized and internalized
problem behaviors when the level of the other four

factors was moderate. The means and Fisher’s LSD

comparisons can be found in Appendix K.
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The interaction between externalized/internalized and
level of the other four factors in the duration ANOVA is
shown in Figure 7.

There were significant differences among the means for
high, moderate, and low levels of the other four factors
when the behavior was internalized and when it was
externalized. There were significant differences between

the means for externalized and internalized problem
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Figure 7 Externalized/internalized by level of other four

factors - duration ANOVA.

behaviors when the other four factors were at high and
moderate levels, with the mean ratings for externalized
problem behaviors higher. There was no difference

between the means for externalized and internalized

problem behaviors when the other four factors were at a
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low level. The means and Fisher’s LSD comparisons can be

found in Appendix L.

The interaction between externalized/internalized and
level of the other four factors in the generality ANOVA
is shown in Figure 8.

There were significant differences among the means for
high, moderate, and low levels of the other four factors

when the behavior was internalized and when it was
12'( '
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Figure 8 Externalized/internalized by level of other four

factors - generality ANOVA.

externalized, with externalized problem behaviors rated
higher at high and moderate levels and internalized
problems rated higher at the low level. There were
significant differences Dbetween the means for

externalized and internalized problem behaviors when the

other four factors were at high and moderate 1levels.
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There was no difference between the mean ratings for
externalized and internalized problem behaviors when the
other four factors were at a low level. The means and
Fisher’s LSD comparisons can be found in Appendix M.

The interaction between externalized/internalized and
level of the other four factors in the percentage of

peers ANOVA is shown in Figure 9.
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Figure 9 Externalized/internalized by level of other four

factors - percentage of peers ANOVA.

There were significant differences among the means for
high, moderate, and low levels of the other four factors
when the behavior was internalized and when it was

externalized. There were significant differences between

the means for externalized and internalized problem
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behavior when the levels of the other four factors were
high and low. The mean rating for externalized problem
behaviors was higher when the other four factors were
high; the mean rating for internalized problem behaviors
was higher when the other four factors were at a 1low
level. There was no difference between the means for
externalized and internalized problem behaviors when the
level of the other four factors was moderate. The means
and Fisher’s LSDs can be found in Appendix O.

Hypothesis 6 states that there is no interaction
between ratings of externalized and internalized problem
behaviors and high, moderate, and low levels of the other

four factors. This was not supported.

Hypothesis 7:

Interaction Between lLevel of the Factor Under

Consideration and Level of the Other Four Factors.

The interaction between the levels of the factor under
consideration and the levels of the other four factors
was statistically significant in the severity, frequency,
and duration ANOVAs. This interaction was not
significant in the generality and percentage of peers
ANOVAs.

The interaction between level of severity and level of

the other four factors is illustrated in Figure 10.

The difference among the mean ratings when severity
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was high versus moderate was significant when the 1level
of the other four factors were high, moderate, and low.
The difference between moderate and 1low severity was
significant when the level of the other four factors was
moderate but not when they were at high or low levels.
When severity was high, the mean rating for the other
four factors at a high level was significantly greater

than the ratings for the other four factors at moderate
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Figqure 10. Interaction between 1level of severity and

level of the other four factors.

or low levels. When severity was high, there was no
difference in ratings between the other four factors at
moderate and low levels. There was no difference between
the mean rating for moderate severity when the other four

factors were at high and moderate 1levels, but it was

significantly lower when the other four factors were at a
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low level. When the level of severity was low, there
were significant differences between the mean ratings for
problem behavior descriptions where the 1level of the
other four factors was high versus moderate versus low.
These means and the Fisher’s LSD comparisons can be found
in Appendix J.

The interaction between the level of frequency and the

level of the other four factors is illustrated in Figure

11.
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Figure 11. Interaction between level of frequency and

level of the other four factors.

There were no significant differences between the
mean ratings for high and moderate levels of frequency

when the level of the other four factors was high and

when it was moderate. When the level of the other four
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factors was high, the mean ratings for problem behavior
descriptions with moderate-level frequency was
significantly higher than for those with 1low-level
frequency. There was no difference between the mean
rating for high frequency and low frequency when the
level of the other four factors was low. There were
significant differences between the mean ratings for
problem behavior descriptions in which level of frequency
was moderate versus low when the level of the other four
factors was moderate and low. There were significant
differences among mean ratings for high, moderate, and
low levels of the other four factors across all three
levels of frequency. The means and Fisher’s LSD
comparisons for this interaction can be found in Appendix
K.

The interaction between level of duration and level of
the other four factors is illustrated in Figure 12.

When the 1level of the other four factors was high,
there was a significant difference between the mean
ratings for high versus moderate duration but no
difference between the mean ratings for moderate versus
low duration. When the level of the other four factors
was moderate, the mean rating was significantly higher
when duration was at a moderate level than when it was at

high or low levels. There was no difference between the

mean ratings for high and low duration when the other
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four factors were at a moderate level. There was no
difference among the mean ratings for high, moderate and
low duration when the level of the other four factors was
low. There were significant differences among the means
for high, moderate, and low levels of the other four
factors across all three levels of duration. These means

and Fisher’s LSD comparisons can be found in Appendix L.
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Figure 12. Interaction between 1level of duration and

level of the other four factors.

The interaction between level of generality and level
of the other four factors was not statistically
significant. The mean ratings for high, moderate, and
low generality varied in the same pattern across high,
moderate, and low levels of the other four factors.

These means and Fisher’s LSD comparison can be found in

Appendix M.
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The interaction between level of percentage of peers
and level of the other four factors was not statistically
significant. The mean ratings for high, moderate, and
low percentage of peers varied in the same pattern across
high, moderate, and low levels of the other four factors.
These means and Fisher’s LSD comparison can be found in
Appendix N.

Hypothesis 7, which states that there 1is no
interaction among the ratings of seriousness on problem
behavior descriptions that present levels of the factor
under consideration and the ratings of seriousness of
problem behavior descriptions that present four
behavioral factors at high, moderate, and low levels, is

accepted in two cases and rejected in three.

Hypothesis 8: 3-Way Interaction Among

Externalized/Internalized, Level of the Factor

Under Consideration and Level of the Other Four Factors.

The three-way interactions were statistically
significant in all five ANOVAs.

The three-way interaction among
externalized/internalized, level of severity, and level
of the other four factors is illustrated in Figure 13.

As can be seen on the top graph in Figure 13, when the

problem behavior was externalized, there were significant

differences in the mean ratings between high versus
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moderate severity when the level of the other four
factors was high, moderate, and 1low. Significant
differences were also found between the mean ratings for
moderate and low severity when the level of the
other four factors was high and moderate but not when it
was low. There was no difference among the mean ratings
for high severity when the other four factors were at
high versus moderate levels. The mean rating for high
severity when the other four factors were low was
significantly lower than when the other four factors were
at moderate or high levels. Similarly, there was no
difference among the mean ratings for moderate severity
when the level of the other four factors was high versus
moderate, but the mean rating for moderate severity was
significantly lower when the other four factors were at a
low level.

As 1is illustrated in the lower graph in Figure 13,
when the problem behavior was internalized, there were
significant differences between the mean ratings for high
versus moderate severity when the level of the other four
factors was high and 1low but not when it was at a
moderate level. There were no differences among the mean
ratings when the severity was moderate versus low across
all three levels of the other four factors. There was no

difference between the mean ratings for high and 1low

levels of the other four factors when the level of
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severity was high; the mean rating was significantly
lower when the other four factors were at a moderate
level. There was no difference between the mean ratings
for high and moderate levels of the other four factors
when severity was at a moderate and at a low level; the
mean ratings were significantly lower when the level of
the other four factors was low for both moderate and low
severity.

Comparison of the mean ratings for internalized
versus externalized problem behaviors is outlined in
Table 12, which lists whether the Fisher’s LSD comparison

was statistically significant (S) or nonsignificant (NS).

Table 12.
Pairwise Comparisons for Externalized and Internalized

Problem Pehaviors - Severity ANOVA.

External/Internal

severity high, other 4 high NS
severity high, other 4 moderate S
severity high, other 4 low S
severity moderate, other 4 high 8
severity moderate, other 4 moderate S
severity moderate, other 4 low NS
severity low, other 4 high NS
severity low, other 4 moderate NS
severity low, other 4 low NS

There was no difference between the ratings for

externalized and internalized problem behaviors when the

level of severity was low across all three levels of the
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other four factors. There was also no difference when
the severity was high and the other four factors were
high, nor when the level of severity was moderate and the
other four factors were low. The mean for externalized
problem behaviors was significantly higher when 1)
severity was high and the other four factors were
moderate, 2) severity was moderate and the other four
factors were high, and 3) severity was moderate and the
other four factors were moderate. The mean rating for
internalized problem behavior was higher when severity
was at a high level and the other four factors were at a
low level.

The means and Fisher’s LSD’s for this interaction can
be found in Appendix J.

The interaction among level of frequency,
externalized/internalized, and level of the other four
factors is illustrated in Figure 14.

As shown in the top graph of Figure 14, the mean
ratings for externalized problem behavior, there was no
difference in the mean ratings among high, moderate, and
low frequency when the 1level of the other four factors
was high. There was no difference between high and
moderate levels of frequency when the level of the other
four factors was moderate; when the 1level of frequency

was low, however, the mean rating was significantly

lower. Similarly, there was no difference between high
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and moderate levels of frequency when the level of the
other four factors was low, but the mean rating for low
frequency problem behaviors was significantly lower. The
difference between the mean ratings for high versus
moderate versus low level of the other four factors was
significant when the level of the other four factors was
high and when it was moderate. There was a significant
difference between the mean rating for high and moderate
levels of the other four factors when the level of
frequency was low; there was no difference between the
mean ratings for moderate and low levels of the other
four factors when the level of frequency was low.

As illustrated in the bottom graph of Figure 14, when
the problem behavior was internalized, there were no
differences among mean ratings for high, moderate, and
low frequency problem behaviors when the 1level of the
other four factors was high and when it was at a moderate
level. There was no difference between the mean rating
for high and low level frequency when the level of the
other four factors was 1low, but the mean rating for
moderate frequency was significantly higher. There were
significant differences among mean ratings for high,
moderate, and low levels of the other four factors when
the level of frequency was high and when it was low.

When the level of frequency was moderate, there was a

significant difference between the mean rating for high
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and moderate levels of the other four factors, but the
mean ratings for moderate and 1low frequency were not
significantly different.

Comparison of the mean ratings for internalized versus
externalized problem behaviors is outlined in Table 13,
which lists whether the Fisher’s LSD comparison was

statistically significant (S) or nonsignificant (NS).

Table 13.
Pairwise Comparisons for Externalized and Internalized

Problem Behaviors - Frequency ANOVA.

External/Internal

frequency high, other 4 high NS
frequency high, other 4 moderate S
frequency high, other 4 low NS
frequency moderate, other 4 high NS
frequency moderate, other 4 moderate S
frequency moderate, other 4 low NS
frequency low, other 4 high NS
frequency low, other 4 moderate NS
frequency low, other 4 low NS

There was no difference between the mean ratings for
externalized and internalized problem behaviors except
that 1) when frequency was high and the other four
factors were moderate, the mean for externalized was
higher; and 2) when frequency was at a moderate level and
the other four factors were at a moderate level, the mean

for externalized was significantly higher.

These means and the Fisher’s LSD comparison can be
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found in Appendix K.

The three-way interaction among 1level of duration,
level of the other four factors, and
externalized/internalized is illustrated in Figure 15.

As is illustrated in the top graph in Figure 15, when
the problem behavior was externalized there was a
significant difference between the mean ratings for high
and moderate duration when the other four factors were at
a high level but no difference between the means for
moderate- and 1low-level durations. There was no
difference between the mean ratings for high and 1low
duration when the other four factors were at a moderate
level, but the mean for moderate duration was
significantly higher than both of then. There was no
difference between the mean ratings for high versus
moderate versus low duration when the other four factors
were at a low level. When the 1level of duration was
high, there were significant differences among the mean
ratings for high, moderate, and low levels of the other
four factors. When the level of duration was moderate,
there was no difference between the mean ratings for high
and moderate 1levels of the other four factors, but the
mean rating for low level of the other four factors was
significantly lower. When the level of duration was low,

there were significant differences between the mean

ratings for high versus moderate versus low duration.
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As illustrated in the lower graph in Figure 15, when
the problem behaviors were internalized there was no
difference between the ratings for high and low levels of
duration and between moderate and low levels of duration
when the other four factors were at a high level, but the
mean for moderate duration was significantly lower than
the mean for high duration. When the level of the other
four factors was moderate, there was no difference
between the mean ratings for high and moderate duration,
but the mean for low duration was significantly 1lower.
When the level of the other four factors was low, there
was no difference between the mean ratings for high
versus moderate versus low levels of duration. When
duration was high and moderate, there were significant
differences between the mean ratings for high versus
moderate versus low levels of the other four factors.
When duration was at a low level, there was a significant
difference between the mean ratings for high and moderate
levels of the other four factors but no difference
between the mean ratings for moderate and low levels of
the other four factors.

Comparison of the mean ratings for internalized versus
externalized problem behaviors is outlined in Table 14,
which lists whether the Fisher’s LSD comparison was

statistically significant (S) or nonsignificant (NS).

There was no difference between the mean ratings for
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externalized and internalized problem behaviors except 1)
when duration was high and the other four factors were at
a moderate level, the mean rating for the internalized
problem behaviors was significantly higher; 2) when
duration was at a moderate 1level and the other four
factors were at a moderate level, the mean rating for the
externalized problem behaviors was higher; and 3) when

the 1level of duration was low and the other four factors

Table 14.
Pairwise Comparisons for Externalized and Internalized

Problem Behaviors - Duration ANOVA.

External/Internal

duration high, other 4 high NS
duration high, other 4 moderate S
duration high, other 4 low NS
duration moderate, other 4 high NS
duration moderate, other 4 moderate S
duration moderate, other 4 low NS
duration low, other 4 high NS
duration low, other 4 moderate S
duration low, other 4 low NS

were at a moderate level, the mean rating for the
externalized problem behaviors was significantly higher.
These means and Fisher’s LSD comparison can be found
in Appendix L.
The three-way interaction among level of generality,

level of the other four factors and

externalized/internalized is illustrated in Figure 16.
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As is illustrated in the top graph in Figure 16, when
the problem behavior was externalized there was no
difference between the mean ratings for high versus
moderate versus low generality when the 1level of the
other four factors was at a high level and when it was at
a low level. There was no significant difference between
the mean ratings for high and moderate generality when
the other four factors were at a moderate level but the
mean for low generality was significantly lower. There
were significant differences between the mean ratings for
high versus moderate versus low levels of the other four
factors across all three levels of the other four
factors.

As illustrated in the bottom graph in Figure 16, when
the problem behavior was internalized and when the other
four factors were at a high 1level, there was a
significant difference between the mean ratings for high
and moderate generality and no difference between the
mean ratings for moderate and low generality. There was
no difference among the mean ratings for high, moderate,
and low generality when the 1level of the other four
factors was moderate. There was no difference between
the mean ratings for moderate and low generality when the
level of the other four factors was low. There was a

significant difference between the mean ratings for high

and moderate 1levels of the other four factors when
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generality was at high and moderate levels but not when
generality was at a low level. There was no difference
between the means for moderate versus low level of the
other four factors when generality was at a moderate
level but a significant difference when generality was at
a low level. As mentioned earlier, there was no problem
behavior description in which generality was high and the
other four factors were at a low level.

Comparison of the mean ratings for internalized versus
externalized problem behaviors is outlined in Table 15,
which lists whether the Fisher’s LSD comparison was

statistically significant (S) or nonsignificant (NS).

Table 15.
Pairwise Comparisons for Externalized and Internalized

Problem Behaviors - Generality ANOVA.

External/Internal
generality high, other 4 high NS
generality high, other 4 moderate
generality moderate, other 4 high
generality moderate, other 4 moderate
generality moderate, other 4 low
generality low, other 4 high
generality low, other 4 moderate
generality low, other 4 low

NDhnhnhhhn
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The means for externalized and internalized problem
behaviors were significantly different 1) when generality

was high and the other four factors were moderate, 2)

when generality was moderate and the other four factors
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were high, 3) when generality was moderate and the other
four factors were moderate, 4) when generality was
moderate and the other four factors were low, and 5) when
generality was low and the other four factors were high.

These means and Fisher’s LSD comparisons can be found
in Appendix N.

The three-way interaction among level of percentage of
peers, level of the other four factors, and
externalized/internalized is illustrated in Figure 17.

As illustrated in the top graph in Figure 17, when the
problem behavior was externalized there was no difference
between the mean ratings for high versus moderate versus
low percentage of peers when the other four factors were
at a high level. There was no difference between the
mean ratings for high and low levels of percentage of
peers but a significantly higher mean rating for moderate
percentage of peers when the 1level of the other four
factors was moderate. There was no difference between
the mean ratings for high versus moderate versus low
percentage of peers when the other four factors were at a
low 1level. There were significant differences between
the mean ratings for high versus moderate versus low

levels of the other four factors across all three levels

of percent of peers.
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As illustrated in the bottom graph in Figure 17, when
the problem behavior was 1internalized there were
significant differences between the mean ratings for high
versus moderate versus 1low levels percentage of peers
when the other four factors were at a high level. There
was a significant difference between the mean ratings for
high and moderate levels of percentage of peers but no
difference between the mean ratings for moderate and low
percentage of peers when the other four factors were at a
moderate level. There was no difference between the mean
rating for high versus moderate percentage of peers, but
a significant difference between moderate and low
percentage of peers when the other four factors were at
a low level. When percentage of peers was high, there
was no significant difference between the mean ratings
for high and moderate levels of the other four factors
but a significant difference between the mean ratings for
moderate and low levels of the other four factors. When
percentage of peers was at a moderate level, there was a
significant difference between the mean ratings for high
versus moderate levels of the other four factors but no
difference between the mean ratings for moderate and low
levels of the other four factors. When percentage of
peers was at a low level, there was no difference between

the mean ratings for high and moderate levels of the

other four factors, but the mean rating for low level of
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the other four factors was significantly 1lower.
Comparison of the mean ratings for internalized versus
externalized problem behaviors is outlined in Table 16,
which lists whether the Fisher’s LSD comparison was
statistically significant (S) or nonsignificant (NS).
There were significant differences between the mean
ratings for externalized and 1internalized problem

behaviors when 1) percentage of peers was high and the

Table 16.
Pairwise Comparisons for Externalized and Internalized

Problem Behaviors - Percent of Peers ANOVA.

External/Internal
of peers high, other 4 high NS
of peers high, other 4 moderate
of peers high, other 4 low
of peers moderate, other 4 high
of peers moderate, other 4 moderate
of peers moderate, other 4 low
of peers low, other 4 high
of peers low, other 4 moderate
of peers low, other 4 low

o\ 0\° o o\ o\ o\ o\ o o\
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level of the other four factors was both moderate and
when it was low, the mean rating for internalized problem
behaviors was higher; 2) percentage of peers was moderate
and the other four factors were at a high or at a
moderate 1level, the mean rating for the externalized

problem behavior was higher; 3) when percentage of peers

was at a moderate level and the other four factors were
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at a low level, the mean rating for the internalized
problem behavior was higher; and 4) when percentage of
peers was at a low level and the other four factors were
at a high level, the mean rating for externalized problem
behaviors was significantly higher.

These means and the Fisher’s LSD comparisons can be
found in Appendix N.

Hypothesis 8, which states that there 1is no
interaction among ratings on externalized and
internalized problem behaviors, ratings on level of the
factor under consideration, and the level of the other

four factors, was not supported.

Association Among the Ratings, the Main Effects

and the Interactions in the ANOVAs

R squared was computed for each of the ANOVAs to
obtain an index of the amount of variability accounted
for in the analyses. R squared is the proportion of the
total variance in the ratings accounted for by the
variables and interactions in the ANOVAs. The R squares
are listed in Table 17 below.

As the table shows, a high percentage of the

variability in the ratings on the problem behavior

descriptions was accounted for in these analyses.
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Table 17.

R Squared for Each ANOVA

ANOVA R-Squared
Severity .833
Frequency .897
Duration .855
Generality .858
Percent of Peers .862

The correlation ratio, Eta squared, was calculated for
each main effect and interaction. This was done in order
to obtain an index describing the relationship between
the ratings on the problem beﬁavior descriptions and each
of the variables and interactions in the five ANOVAs.

These Eta squares are presented in Table 18 below.

Table 18

Eta Square for Each Variable and Interaction in the Five

Three-Way ANOVAs.

Severity Frequency Duration Generality gfeg:ee:rts
Subjects .057 .0365 .064 .061 .047
E/I .00025 .012 .064 .019 .0034
RJUC .4432 .0613 .017 .0403 .0456
O4F .151 724 674 647 .625
E/l x FUC .015 .0165 .009 .0005 .034
E/l x O4F .065 .0007 .016 .056 .070
FUC x O4F .048 .018 .042 .018 .011

E/l x FUC X O4F .054 .020 .027 .017 .026
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As shown in Table 18, the greatest proportion of the
variability in the ratings in the severity ANOVA was
attributed to the three levels of severity (44.32%). In
the other ANOVAs, the greater proportion of the
variability in the scores was associated with the level
of the other four factors. In the frequency ANOVA, the
proportion was 72.4%; in the duration ANOVA, the
proportion was 67.4%; 1in the generality ANOVA, the
proportion was 64.7%; and in the percentage of peers
ANOVA, the proportion was 62.5%. Thus it appears that
the greater proportion of the variability in the ratings
is associated with the level of severity in the problem
behavior descriptions.

Comments on Problem Behavior Descriptions

In the instructions, the subjects were asked to note
whether there were any information not included in the
behavior problem descriptions they felt was important in
determining the seriousness of the problen. These
comments were tallied and are presented in Table 19. The
subjects made relatively few comments regarding important
missing information in the problem behavior descriptions.

Subject 6 made the most with 22 comments and Subject 4

the least with none.




Table 19

Information Not Included in

Problem Behavior Descriptions

100

S1

S2

S3

S4 S5 Sé6

Adequacy of classroom
management procedures 2

Family/home conditions 2
Prior interventions
Appropriateness of

educational placement/
curriculum

Drug use

Vision/Hearing/Motor
Problems

Analysis of environment/
situational variables

Age/grade of student

Mental Illness vs
Malingering?

Language problems?

Recent head injury?

10

Interview Data

In rating the problem behavior descriptions, one or

more of the subjects provided ratings that were three or

more points different from the ratings of the other

subjects on 42 of the 65 problem behavior descriptions.
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For each of the 42 descriptions, the person giving the
disparate rating as well as two of the subjects giving
typical ratings was interviewed regarding that
description.

The first gquestion in the semi-structured interview
was:

Of the information provided in this case, which pieces
of information were most important in helping you
determine your rating on this case?

Rank order: frequency
severity
duration
generality
percent of peers

Kendall’s W coefficient of concordance was used to
determine, for each problem behavior description, whether
the subjects ranked the factors in a similar manner. The
Kendall’s W’s were statistically significant in only 4 of
the 42 cases. Thus, there was 1little association among
the subjects with respect to the way they ranked the
importance of the five behavioral factors. The results
of these analyses can be found in Appendix O.

In addition, Kendall’s W coefficient of concordance
was run on the rankings of all of the cases ranked by
each subject. This was done to see if there were within-
subject consistencies in the rank ordering of the five

factors. The results of these analyses can be found in

Table 20. For five of the six subjects, the correlation
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among rankings of the five factors was small (range .08
to .28) yet statistically significant p<.05. Thus, there
was a small tendency for all but one subject to rank the
five behavioral factors in the same way from one problem
behavior to another. The mean ranks for each factor for

each subject can be found in Appendix P.

Table 20

Kendall’s W for Subiject’s Rankings

on Interview Question 1.

#PBDs W Chi-Square Signif.
Subject 1 28 .0890 9.9714 .0409
Subject 2 23 .0465 4.2783 .3697
Subject 3 27 .2869 30.9885 <.0001
Subject 4 26 .1139 11.8450 .0185
Subject 5 25 + 1123 11.2349 .0240
Subject 6 24 .1205 11.5667 .0209

To determine whether there were a higher degree of
association among the rankings provided by subjects who
gave typical ratings on the problem behavior descriptions
than between the typical subjects and subjects giving
disparate ratings, Spearman’s rho was calculated between
the rankings provided by each of the subjects interviewed
for each problem behavior description. Spearman’s rho is
a measure of the association between two sets of ranks.

A total of 201 Spearman’s rhos was computed. Of these,

20 were statistically significant at the .05 level. Thus,
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there appears to be little or no tendency for subjects to
rank the behavioral factors similarly.

Of the 20 statistically significant rho’s 1) 8 were
among the rankings provided by subjects who gave typical
ratings on the problem behavior description, 2) 8 were
between a subject who had provided a typical rating and a
subject who had provided a disparate rating on the
problem behavior description, and 3) 4 were among
subjects who had provided disparate ratings on the
problem behavior descriptions. Thus, among the few cases
where significant rho’s were found, there appears to be
no greater tendency for typical subjects to rank the five
behavioral factors in the same order than for typical and
disparate subjects to rank them in the same order.

A frequency count was taken on the number of times a
"typical by typical" rho was highest, a "typical by
disparate" rho was highest, and a "disparate by
disparate" rho was highest for each problem behavior
description. These frequencies are shown in Table 21.
There were two-way ties on two problem behavior
descriptions and a three-way tie on one problem behavior
description. As the data show, there was no higher
association among the rankings provided by persons giving
similar ratings. Their approaches to ranking the five

behavioral factors during the interview were not similar.

The Spearman’s rhos for each problem behavior description




104

can be found in Appendix Q.
Table 21.
Frequency of Highest Spearman’s Rhos for Each Problem

Behavior Description.

typical typical disparate
X typical X disparate X disparate
17 24 5

Frequency counts were also taken of the comments made
during the interviews regarding each of the problem
behavior descriptions to determine if typical and
disparate subjects reported different approaches to
evaluating the seriousness of the problem behaviors.
There were no consistencies among typical raters or any
consistent disparities between typical and disparate
raters. Comments and frequency counts can be found in
Appendix Q.

A frequency count was taken on pieces of information
not presented in the problem behavior descriptions that
the subjects asked about during the interviews. These
were tallied to look for information the subjects found
missing and would have liked to have known more about

when rating the problem behavior descriptions. The data

are presented in Table 22.
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As the table shows, few comments were made, and even
fewer were made more than three times. Subjects most
often requested information regarding classroom
management procedures, the students’ ages and the

environment the behavior was occurring in. The rest of

the comments can be found in Appendix Q.
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Table 22

Questions Requesting Additional Information

Asked During the Follow-Up Interviews

Comment Frequency

Adequacy of classroom

management procedures 10
Family/home conditions 5
Prior interventions 7

Appropriateness of

educational placement/ 7
curriculum
Drug use 3

Vision/Hearing/Motor
Problems 2

Analysis of environment/

situational variables 9
Age/grade of student 17
Mental Illness vs

Malingering/manipulative 6
Language problems? 2
Recent head injury? 2
Social/emotional problems? 3
Duration of episodes? 1
Pattern of occurrance 1
Learning disability? 3
Attention Deficit Disorder? 1

Police/legal involvement? 2
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CHAPTER V
DISCUSSION
Study Overview

The present study sought to determine whether or not
field-based decision makers would be 1in agreement on
their ratings of seriousness of a set of descriptions of
problem behaviors. The study also sought to validate the
rules for determining the seriousness of problem
behaviors contained in the computer expert system
Class.BD. To these ends, problem behavior descriptions
were developed, each of which contained information
regarding five factors of problem behavior. Each of
these factors was represented within the problem behavior
descriptions at high, moderate, and 1low values.
Correlational techniques and analysis of variance were
used to study agreement among subjects and between
subjects and the problem behavior section of Class.BD.
Analysis of variance was used to study the impact of the
presence of the five behavioral factors at three levels
on the ratings the subjects provided. The results of the
analyses of variance were used to describe how the

subjects used the levels of the factors in determining

their ratings of seriousness of the problem behaviors.
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Limitations

In the present study the subjects were presented with
written descriptions of problem behaviors. Each of the
written descriptions contained a specified set of
information, which included the nature of the behavior
(severity), its frequency, duration, and generality, and
the percentage of peers who engaged in the same behavior.
Whether or not the subjects would actually attend to all
five factors when evaluating real students in a school
setting was not determined. All that can be said is when
these factors were present and the subjects’ attentions
were brought to them, they had an impact on how they
rated the seriousness of the problem behaviors.

The subjects in the present study were not randomly
selected, and the generalizability of the results to
other field-based decision makers is therefore open to
question. The purpose of the present research was to
study the responses of the best field-based decision
makers possible in an attempt to validate the Class.BD
expert system. The responses of the subjects may not be
representative of those of other classification-decision

makers within the state of Utah or other states.

Analysis of Variance

Five randomized block design three-way ANOVAs were

conducted, one for each of the five factors under
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consideration. These analyses were blocked on the
subject variable to control for variability associated
with subject differences. This allowed for greater
precision in comparing the means for the other variables
in the ANOVAs.

To determine whether the assumption of
homoscedasticity was met, residual plots were generated
for each ANOVA. There were no patterns in the residual
plots that would indicate problems with the assumption of
homoscedasticity.

To determine whether the assumption of normality had
been met, normal probability plots were generated for
each of the five ANOVAs. The normal probability plots
produced straight lines, indicating no serious deviations

from normality.
Findings

Agreement Between Subjects/Validation of Class.BD

The findings of the present study indicate that there
is agreement among ratings of seriousness on problem
behavior descriptions provided by the subjects, as well
as agreement between subjects and the problem behavior
evaluation section of the Class.BD computer program. All

Kendall’s W’s among the ratings of the subjects and

between their ratings and Class.BD were high and
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statistically significant. The Pearson’s r correlation
coefficients between pairs of subjects and the two
versions of Class.BD were also quite high (range .6461 to
.8717) and statistically significant.

Although the analysis of variance for differences
between subjects yielded a statistically significant F,
the Fisher’s LSD multiple comparisons showed no
significant differences between individual subjects’ mean
ratings. The mean rating for Subject 1 was more than one
point higher than the mean ratings for the other five
subjects. The reasons Subject 1 gave higher ratings than
the other subjects were not empirically verified, but
there are some possible explanations. First, Subject 1
was the only participant from a rural school district,
where perhaps the staff members are 1less tolerant of
deviant behavior. Second, Subject 1 was the only subject
who worked exclusively in a high school setting. As was
often noted by the subjects during the follow-up
interviews, the seriousness of a problem behavior often
depends on the age of the student. Behaviors that might
seem quite normal for an early-elementary-school-aged
child might be considered quite deviant in a teenage
student. Also, she was the only subject who was a
classroom teacher. These speculations, that school

personnel 1in rural areas consider the degree of

seriousness of a problem behavior differently than urban
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school personnel and that high school and elementary
school personnel consider the seriousness of a problem
behavior differently, remain to be empirically tested.

In summary, both correlational analyses and the ANOVA
support the same conclusion. Subjects presented with
problem behavior descriptions show high agreement
regarding their ratings of seriousness. Further, the
Kendall’s W analyses indicate that Class.BD’s decisions
regarding seriousness of problem behaviors are highly
similar to those of the subjects. Thus, the problem
behavior section of the Class.BD expert system was

validated.

ANOVA Results/Implications for Knowledge Engineering

Differences in ratings of externalized versus

internalized problem behavior. The results of the

present study generally support Hypothesis 2, that there
are no differences 1in the subjects’ ratings of
externalized versus internalized problem behaviors. The
main effects for the externalized/internalized variable
in the severity, duration, and percentage of peers ANOVAs
were not statistically significant. While those effects
were statistically significant in the frequency and
generality ANOVAs, comparison of the means shows that the

mean rating for externalized problem behaviors was only

.8 points higher in the frequency ANOVA and 1.2 points
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higher in the generality ANOVA. Thus, although the
overall trend was for subjects not to discriminate
between externalized and internalized problem behaviors,
there was a slight tendency for them to respond
differently when frequency and duration varied across
different levels.

Walker, Reavis, Rhode, and Jenson (1985) suggested
that students who internalize their problems are less
likely to be referred for evaluation by classroom
teachers. Presumably this is because their problems are
less 1likely to result in classroom disruption, and
teachers are less likely to notice that the student has
problems. The findings of the present study suggest
that, at least for the six subjects who participated in
the study, there are few differences in perception of the
seriousness of internalized and externalized problem
behaviors. Once students with internalized problem
behaviors are referred to these individuals for
evaluation, their problems are, for the most part,
considered equally as serious as those of their peers who

exhibit externalized problem behaviors.

Differences among 1levels of the factors under

consideration. The main effect for the factor under

consideration was statistically significant in all five

ANOVAs.

For the severity factor, subjects discriminated
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among high, moderate, and low levels of severity. The
mean ratings for each level were significantly different
from each other.

For the frequency factor, the subjects’ mean ratings
for high versus moderate 1levels of frequency were not
significantly different; the subjects did not
discriminate between high (several times per day) and
moderate (several times per week) levels of frequency in
making their ratings. The subjects did discriminate
between moderate and low (once per month or less) levels
of frequency, providing a significantly lower mean rating
for low-frequency problem behaviors. Thus, the subjects
in this study considered problem behaviors occurring
several times per week to be as serious as those
occurring several times per day. When the problem
behavior occurred once a month or less, they considered
the problem behavior to be significantly less serious.

For the duration factor, the mean ratings for high and
moderate duration were not significantly different. In
providing their ratings, the subjects did not
discriminate between high (more than six months) and
moderate (one to six months) levels of duration. The
mean rating for low duration (less than one month) was
significantly lower than the means for high and moderate

duration. Thus, the subjects considered problem

behaviors with high and moderate duration to be equally
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serious. Problem behaviors having a low duration were
rated as significantly less serious than those with high
and moderate levels of duration.

For the generality factor, the subjects’ mean ratings
for behavior problems with high (67-100% of school
environments) and moderate (34-66%) generality were not
significantly different. The mean rating for problem
behavior descriptions with low generality (1-33% of
school environments) was significantly lower. Thus, the
subjects gave equally high ratings for problem behaviors
that occurred in 34% to 100% of the students’ school
environments. Their ratings were significantly 1lower
when the problem behaviors occurred in only one or a few
settings. According to the subjects’ responses in the
follow-up interviews, when problem behaviors occurred in
only a small proportion of school settings, they became
suspicious about the adequacy of the behavior management
plans in those settings or wondered what situational
variables were setting the occasion for the problem
behavior to occur.

For the percentage of peers factor, the mean ratings
for high (0-9%) and moderate (10-19%) levels of
percentage of peers were not significantly different.
When the percentage of peers engaging in the same

behavior was at a low level (in this instance a higher

actual value, 20% or more of the student’s peers), the
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subjects’ ratings on the problem behavior descriptions
were significantly lower. Thus, the subjects considered
problem behaviors where 0 to 19% of the student’s peers
also engaged in the same behavior to be equally as
serious. If 20% or more of the student’s peers engaged
in the same behavior, they rated the behavior problem as
significantly less serious. According to their responses
in the follow-up interviews, if a high percentage of the
students engaged in a particular problem behavior, they
became suspicious regarding the adequacy of the behavior
management system or wondered what environmental factors
might be setting the occasion for students to behave in
such a manner.

In summary, the results 1indicate that subjects
discriminated among three levels of severity in rating
the seriousness of problem behavior descriptions. In
contrast, they discriminated only two levels when focused
on frequency, duration, generality, and percentage of
peers. This suggests the possibility of a threshold that

once passed, adds to concern regarding the seriousness of

problem behaviors.

Differences between levels of the other four factors.

The main effect for level of the other four factors was

statistically significant in all five ANOVAs. The

Fisher’s LSD comparisons revealed significant differences
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between ratings for problem behavior descriptions when
the other four factors were at high versus moderate
versus low levels.

Because all possible combinations of the levels of the
five factors were not presented to the raters (it was not
feasible to do so), it was impossible to determine which,
if any, of the particular factors was responsible for the
difference in the mean ratings. What can be concluded is
that the subjects discriminated between high, moderate
and low levels of the other four factors when making
their ratings. Regardless of the level of the factor
under consideration or which of the factors was under
consideration, the subjects’ ratings were significantly
higher when the level of the other four factors was high,
significantly lower when the other four factors were at a
low 1level; and when the other four factors were at a
moderate level the mean rating fell in between. It can
be concluded that the subjects discriminated differences
in levels of the other four factors in making decisions
about the seriousness of the problem behaviors.

In comparing these results to those of the main
effects for the factor under consideration, it appears
that severity (one of the other four factors in the
frequency, duration, generality, and percentage of peers

ANOVAs) might be responsible for the significantly

different ratings between high and moderate levels of the
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other four factors. Further evidence for this conclusion
was provided by the Eta-squared analysis, which indicates
that the largest proportion of the variability in the
ratings is associated with the levels of severity in the
severity ANOVA, and with the 1level of the other four

factors in the other four ANOVAs.

Interactions. Twenty-one of the 25 interaction

effects tested were found to be statistically
significant. These interactions were described in the
preceding Results section. Taken together, they indicate
that the subjects responded to the problem behavior
descriptions in complex ways when making decisions
regarding the seriousness of the problem behavior
descriptions. However, the Eta squared data, which are
presented in Table 18, indicate that these interactions
accounted for a very small proportion of the variability
in the ratings. 1In the severity ANOVA, over half of the
variability in the ratings accounted for in the model was
associated with the level of severity. In the frequency,
duration, generality and percentage of peers ANOVAs, 72%
to 81% of the variance accounted for in the models was
associated with the 1level of the other four factors.
Thus, it appears that the level of severity presented in
the problem behavior descriptions accounted for the

majority of differences among the ratings on the problem

behavior descriptions.
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As the subjects frequently mentioned during the
follow-up interviews, 1low generality and 20% or more
peers engaging in the same behavior were important cues
to the subjects indicating a possible problem in the
setting, such as poor behavior management 1in the
classroom. When generality and percentage of peers were
at low levels (a high percentage of peers=low-level
percentage of peers in terms of Class.BD weightings),
they gave 1low ratings on the problem behavior
descriptions fairly consistently. The 1levels of these
two factors, then, may be more important in determining

the rating than the levels of frequency and duration.

Implications for knowledge engineering. The present

study extends the application of the ANOVA method of
knowledge elicitation (Triggs, 1988) to knowledge
engineering in clinical decision making. This method has
been used 1in previous research (Triggs, 1988) on
materiality judgments of auditors, rain forecasting, and
nurses judgments of when to call for the doctor. In
these studies, specific cues and combinations of specific
cues were used to form specific judgments.

In the present study, levels of factors rather than
specific factors (pileces of information or cues) were

used. In addition, the severity factor, which was not

easily quantifiable, was used, representing a departure
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from typical knowledge engineering situations. The
results indicate that the ANOVA method can be useful in
determining the importance of factors that are not
mutually exclusive (do not occur independently of one
another), enabling the researcher to determine the
relative importance of the level of each factor in the
decision-making process.

While the correlations between the subjects’ ratings
and the problem behavior section of Class.BD were quite
high and statistically significant, it appears that the
rules programmed into Class.BD are quite different from
those used by the subjects. While there was support for
three levels of severity, there was not support for three
levels of frequency, duration, generality, and percentage
of peers. Rather, the results suggest that there are two
levels of these four factors that are useful to decision
makers in determining the seriousness of a problem
behavior.

As mentioned earlier, the variance model used in
developing Class.BD involves assigning weights to each
level of each factor, then the weightings are combined in
an additive model to get an index of certainty regarding
whether the student qualifies for special education. In
the first version of Class.BD all of the weightings were

positive. With the addition of a factor into the

knowledge base, more of the remaining variance was
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subsumed. The results of this study suggest that
positive weights might not always be appropriate for
determining the seriousness of a problem behavior.
Particularly in situations where the percentage of peers
engaging in the same behavior is high or the generality
of the problem behavior is low, it appears to be more
appropriate to use negative weightings. This may also be
true for situations in which severity, frequency, and
duration are extremely low. When negative weightings
are used, the certainty factor is reduced by a proportion

of the variance already subsumed.

Interview Data/Implications for Knowledge Engineering.

The Kendall’s W’s and Spearman’s rhos among the
rankings provided by the subjects on the problem behavior
descriptions showed little consistency across subjects in
the way they ranked the five factors. Each of the
subjects tended to rank order the factors differently.
However, each of the subjects exhibited some internal
consistency in ranking the factors, based on
statistically significant correlations among the
subject’s rankings on the problem behavior descriptions
about which they were interviewed.

One possible reason for the lack of consistency across

subjects 1is that they appeared to approach the task in

different ways. For example, some subjects rank-ordered
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the factors in terms of which factor made the problem
most serious. The second factor was the one that had the
second most impact on making the problem serious, and so
forth. Others rank ordered the factors in terms of how
much impact each piece of information had on their
rating, without necessarily making it most serious. For
example, percentage of peers might be ranked number one
because it made the subject rate the problem behavior as
much less serious and thus had more impact on their
decision than the other four factors. Future researchers
using such an interview format might find more
consistency among subject responses if the directions to
the subjects on how to approach the ranking task were
more explicit.

When noting information they found 1lacking in the
problem behavior descriptions, the subjects did not ask
for additonal specifics regarding the behaviors. Rather,
they asked for contextual information such as the
adequacy of the classroom behavior management program,
effectiveness and nature of prior interventions, other
child characteristics, and so forth. On one occassion,
one of the subjects wondered about the duration of each
episode of a problem behavior. This was the only time
any of the subjects asked about a behavioral factor not

included in the Class.BD model.

These findings provide support for the concerns
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expressed earlier in this paper on the adequacy of the
interview method for knowledge engineering. They also
support concerns over the practice of interviewing only
one expert. The subjects in this study approached the
task of ranking the five behavioral factors differently
and gave very different responses to the open-ended
interview questions.

In summary, it appears that the ANOVA method provides
a much more useful and efficient means for clarifying the
subjects’ knowledge of how to evaluate the seriousness of

a problem behavior than do the interview techniques

employed.
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CONCLUSIONS

The results of this study support the following
conclusions:
15 The results support the hypothesis that there is
agreement among the subjects and between the subjects and
Class.BD regarding the ratings of seriousness on the
problem behavior descriptions. Both the correlational
analyses and the analysis of variance support the
hypothesis.
2. The results do not support the notion that
externalized problem behaviors are perceived as more
serious than internalized problem behaviors. For the
most part, the subjects gave highly similar ratings when
the factor under consideration and the level of the other
four factors were comparable.
3. The results support the notion that severity can be
separated into three distinct levels, with the subjects
providing significantly different ratings across the
three levels of severity. The results do not support the
notion of three levels for frequency, duration,
generality, and percentage of peers. The subjects gave
highly similar ratings when these factors were present at
high and moderate levels and gave much lower ratings when

they were at low levels.

4. For the other four factors (frequency, duration,
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generality, and percentage of peers), there does not
appear to be support for the notion of three levels. The
subjects did not provide significantly different ratings
between high and moderate 1levels of these factors.
Significant differences were found between moderate and
low levels of these factors, providing support for the
notion of two levels of these factors or indicating some
threshold level of these factors below which the problem
behaviors were given significantly lower ratings.

5. The combined levels of the other four factors had an
impact on how the subjects rated the problem behavior
descriptions. Consistently, there were significant
differences between the ratings when the level of the
other four factors was high versus moderate versus low.
Based on the results of the Eta squared tests, it appears
that these significant differences are attributable to
the 1level of severity 1in each problem behavior
description.

Although a number of the interactions in the ANOVAs
were statistically significant, a relatively small
proportion of the variability 1in the ratings was
accounted for in each of them, according to the Eta-
squared tests.

6. The results also call into question the use of only

positive weightings for determining the certainty factors

for seriousness of problem behaviors in Class.BD. When
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the 1levels of frequency, duration, generality, and
percentage peers are low, it may be more appropriate to
subtract from the certainty factor, rather than add a
smaller number than programmed for moderate and high
levels.

7. The results support the notion that an ANOVA approach
is a viable method for knowledge engineering,
particularly in clinical decision-making situations where
cues and decision points are not as discrete as in more
concrete areas (such as chemistry and medicine).

8. The results from the interviews showed 1little
consistency among subjects on either ranking the factors
or in describing their approach to determining the
seriousness of the problem behaviors. Little support was
shown for the interview methods employed as viable
knowledge engineering methodologies. The ANOVA method
proved to be much less time consuming and provided
results that were much more useful in the knowledge

engineering process.
Future Research

This study was a preliminary attempt to describe the
impact of the level of the five behavioral factors as
well as whether the behavior 1is 1internalized or

externalized on the field-based decision maker’s

perception of the seriousness of a problem behavior. As
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such, it has heuristic value, and the results generated a
number of further areas to be explored.

Further research is needed to address the following
questions:
1. The existence of some sort of "cutoff point" for
determining whether a child is eligible for special
education because of a behavioral disorder has not been
established. A special education classification decision
differs from a diagnosis in that the question 1is not
whether a child has a problem but whether the problem is
serious enough to warrant placement and expenditure of
special education funds. Establishing such a cutoff
empirically might be useful.
2. One issue not currently addressed in Class.BD or in
this research project 1is an 1index of the age
appropriateness for a problem behavior. What might be
considered typical behavior for a second grader might be
considered extremely deviant in a high school student.
Perhaps in some cases the reverse may be true. Some
portion of the variability not accounted for in the
three-way ANOVAs in this study is likely attributable to
the assumptions each subject had about the age of the
student described in each problem behavior description.
A study 1looking at the impact of this variable and

whether it is important enough to be included in a future

revision of Class.BD is needed.
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3. Whether or not field-based decision makers from rural
versus urban, northern versus southern Utah, and so forth
would rate certain problem behaviors differently remains
to be empirically tested. Five of the six subjects in
the present study work in Salt Lake City, a 1large
metropolitan area. All six subjects work 1in northern
Utah. Whether their colleagues in other parts of the
state or in other states would give highly similar
ratings on the problem behavior descriptions remains to
be demonstrated.

4, For individuals who prefer to use an interview
procedure for knowledge engineering, a more structured
approach needs to be developed. Based on the findings
regarding the subjects’ rankings on the five behavioral
factors during the follow-up interviews, it appears that
they each approached the task with a different strategy
or assumed expectations. A more structured format with
specific instructions regarding how to rank the factors
might yield more consistent and informative results.
Given the more useful results obtained through the ANOVA
method in the present study, perhaps the interview
procedures are best used only in preliminary stages of
knowledge engineering for initial identification of

potentially important factors in the decision-making

process.
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Appendix A

Class.BD Rules for Determining the Seriousness

of Problem Behavior
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/*********control stuff***********/
/*---analysis_from direct observation----*/
multivalued(analysis_from_direct_ observation).
if cached (TYPE-behavior = BEHAVIOR)

and not (BEHAVIOR == 'not observed')

and not(continuation = no)

and 'child's problems'-BEHAVIOR-TYPE is sought
then analysis_ from direct observation.
/*---analysis_from_incidental data---%*/
multivalued(analysis_from_incidental data).

if not(continuation = no)

and 'incidental data' is sought
then analysis_from_incidental_ data.

J o= behavior ----- */

rule-610:

if 'behavior evaluation' = 'severe enough' cf
BAD CERTAINTY

and (100-BAD_ CERTAINTY) = DIFFERENCE

and (DIFFERENCE#*15)/10 = GOOD_CERTAINTY
and GOOD_ CERTAINTY <= 100
then behavior = ok cf GOOD_ CERTAINTY.

if 'behavior evaluation' = 'severe enough' cf
BAD_CERTAINTY
and (100-BAD_CERTAINTY) = DIFFERENCE

and (DIFFERENCE*15)/10 = GOOD_ CERTAINTY
and GOOD_CERTAINTY > 100
then behavior = ok.

/*-—--'behavior evaluation'---%*/

if temp_eval = X
then 'behavior evaluation' = X.

P continuation -—-=== */

nocache (continuation).

if temp eval = 'severe enough' cf CF
and CF > 60

and more_information-CF =
'Go directly to the EDUCATIONAL performance

section.'
then continuation = no.
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if cached(more_information-CF = 'Consider more BEHAVIOR
data.')

and do(reset more information-CF)
then continuation = yes.

continuation = yes.

/*————current cf-—---%/
nocache(current cf).

if cached(TYPE-behavior = BEHAVIOR)

and cached('child s problems'-BEHAVIOR-TYPE = 'severe
enough' cf CF)

then current_cf = bad cf CF.

/*---final lookup (NUM)=-=-=%*/
nocache(final lookup (NUM)).

if slope_ final = [TOP,BOTTOM,SLOPE, INTERCEPT]
and NUM < TOP

and NUM >= BOTTOM

and (NUM*SLOPE)+INTERCEPT = CF

then final lookup(NUM) = CF.

/*--slope_final---%/
multivalued(slope final).
nocache(slope final).

slope_final
slope final
slope_ final
slope final
slope final

[101,94,0,100].
[94,50,1.5,-40].
[50,35,1,-15].
[35,-10,0.444,4.444].
[-10,-100,0,0].

[ R———— more-CERTAINTY ----- * /
question(more_information-CERTAINTY) = [

' A behavior disordered student is defined as one whose
BEHAVIOR or ',

'emotional conduct is serious enough to adversely affect
EDUCATIONAL ',

'performance.',nl,nl,

' Based on the information you have entered describing
the student's ',

'BEHAVIOR you can be ',CERTAINTY,' percent certain that
the student's ',

'behaviors are serious enough to justify a BD
classification in Utah. ',

'Consideration of more information regarding BEHAVIOR
will probably increase ',

'the level of certainty.',nl,nl,
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! You now have a decision to make. You may describe
additional behavior ‘',

'related information or you may go directly to questions
which consider ',

'evidence regarding the student's EDUCATIONAL
performance.',nl,nl,

! Do you wish to:',nl].

legalvals (more_information-CERTAINTY) =['Consider more
BEHAVIOR data.',

'Go directly to the EDUCATIONAL
performance section.'].

enumeratedanswers (more_information-CERTAINTY) .

automaticmenu(more_information-CERTAINTY).

explanation(more_information-CERTAINTY) = [

! Class.BD considers a variety factors (frequency,
severity, ',

'etc.) relative to each problematic behavior in
arriving at a ',

'certainty that a student exhibits problematic behavior
sufficient ',

'to warrant a BD classification. After considering these
factors ',

'for each behavior, the program reports the overall
certainty and ',

'allows the user the option of considering additional
behavioral ',

'data that may increase the certainty of moving on to
consider ',

'other important aspects of BD classification. ',nl,nl].

rule-120:
if analysis_from_direct observation is sought
and analysis_from_incidental_data is sought
and behavior = ok cf CF
and CF > 70
and display(['
If the data which you have entered 1is correct, the
problems which you ',
'describe are not very severe.',nl,nl])
and 'continue with a '- 'low severity rating' =
'no, stop the consultation'
and do (abort)
then 'problematic behavior'.

rule-130:
if 'behavior evaluation' is unknown
and display ([’
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Based on standardized behavior measures, incidental
data and/or ',
'observation results you cannot be certain that the
student’s behavior ',
'problems are severe enough to warrant a BD
classification in Utah.'!,
. Consideration of additional information would be
silly.',nl,nl])

and 'continue with a '~ 'lack of problematic behavior!'
= 'no, stop the consultation'

and do(abort)
then 'problematic behavior'.

/*---temp_eval---*/

nocache (temp_eval).

if cached(measures = 'standardized instruments suggest
problems' cf CF)
then temp eval = 'severe enough' cf CF.

if current_cf = bad cf CF

and final lookup(CF) = CERT
then temp eval = 'severe enough' cf CERT.
rule-620:
if cached('incidental data' = 'suggests problems' cf CF)
then temp_eval = 'severe enough' cf CF.

/*****x**BEHAVIOR ANALYSIS STUFF***%%%%%*%/
J*kkkkkseverity*kxkkkk/
J———— (child's problems) -- degree —----- */

rule-280:

if severity level = LEVEL-[CF]

and not(cached(level_ found-BEHAVIOR = yes))

and LEVEL-BEHAVIOR-TYPE = yes

and do(set level found-BEHAVIOR = yes)

then 'child's problems'-BEHAVIOR-TYPE='severe enough' cf
CF.

explanation(rule-280) = [

. Utah rule C.1 requires that before a student
can be ',

'classified as behavior disordered observations to
document ',

'problematic behavior be made. The present question is
designed to ',

'determine the severity of the behaviors exhibited by
the target ',
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'student. Severity 1is one factor considered in
determining if the ',

'student’ s behavior is problematic enough to
warrant a BD ',

'classification. ',nl,nl,

'Ref. State Board of Education Special Education Rules
(1988), p. ',

'A-30. ',nl,nl].

rule-295:

if not(cached(level found-BEHAVIOR = yes))

and 'your opinion'-BEHAVIOR-TYPE = OPINION

and severity level = OPINION-[CF]
then 'child's problems'-BEHAVIOR-TYPE ='severe enough' cf
CF.

explanation(rule-295) = [

! Utah 1rule C.1 requires that before a student
can be ',

'classified as behavior disordered observations to
document ',

'problematic behavior be made. The present question is
designed to ',

'determine the severity of the behaviors exhibited by
the target ',

'student. Severity 1is one factor considered 1in
determining if the ',

'student’s behavior is problematic enough to
warrant a BD ',

'classification. ',nl,nl,

'Ref. State Board of Education Special Education Rules

(1988), p. ',
YA~30. ',nl,nl].
/*----severity level----- */

multivalued (severity level).

nocache(severity level).

severity level 'serious risk of physical harm'-[60].
severity level severe-[40]

severity level moderate-[135].

severity level mild-[-20].
[ R=m———— 'serious risk of physical harm'-BEHAVIOR-
externalized ----- */

question('serious risk of physical harm'-BEHAVIOR-

externalized) =[
L Is the student's "',6KBEHAVIOR,'" behavior, so serious

that even one occurrence poses a severe threat to
individuals ',
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'?',nl,nl1,"’ e.g. Fights where students or teachers ',
'are seriously injured.',6nl].

[ R 'serious risk of physical harm'-BEHAVIOR-
internalized ----- * /

question('serious risk of physical harm'-BEHAVIOR-
internalized) =[

' Does the student s "',BEHAVIOR,'" behavior ',

'put the student or others at physically "at risk"?',nl,

L e.g. Hallucinating in the middle of a busy
highway.',nl,nl].

legalvals('serious risk of physical harm'-BEHAVIOR-
TYPE)=[yes,no].

enumeratedanswers('serious risk of physical harm'-
BEHAVIOR-TYPE) .

automaticmenu('serious risk of physical harm'-BEHAVIOR-
TYPE) .

question(severe-BEHAVIOR-externalized) =[

L Is the student s "', BEHAVIOR,'" behavior, so serious
'that even one occurrence poses a severe threat to
property ',

'and/or some threat to individuals?', nl,nl,

! e.g. lighting fires or damaging ', 'expensive
equipment.',nl].

legalvals (severe-BEHAVIOR-externalized)=[yes,no].
enumeratedanswers (severe-BEHAVIOR-externalized) .
automaticmenu (severe-BEHAVIOR-externalized).

[ xm———— severe-BEHAVIOR-internalized ----- */

question(severe-BEHAVIOR-internalized) =[

' Does the student' s "',BEHAVIOR,'" behavior ',
'preclude or practically preclude social interaction
and/or ',

'suggests severe emotional/upset?',nl,nl,

! e.g. hiding under the chair in reading or trembling
and hiding in ',

'the presence of a math text book.',nl,nl].

legalvals(severe-BEHAVIOR-internalized)=[yes,no].
enumeratedanswers (severe-BEHAVIOR-internalized).
automaticmenu (severe-BEHAVIOR-internalized).

[ R=———- moderate-BEHAVIOR-externalized ----- */
question(moderate-BEHAVIOR-externalized) = [
' Does the student's "',BEHAVIOR,'" behavior ',

'cause a good deal of classroom disruption and/or pose ',
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'a moderate threat to individuals and/or
property?',nl,nl,
s e.g. fights where no one is injured, or marking
furniture.',nl].

[ m———— moderate-BEHAVIOR-internalized ----- * /
question(moderate-BEHAVIOR-internalized) = [
' Does the student's "',BEHAVIOR, '" behavior limit',

' social interaction and/or suggest moderate emotional
upset?',nl,nl,

s e.g. staying exclusively with 1 or 2 friends or
occasionally',

' crying for no apparent reason.',nl].

legalvals (moderate-BEHAVIOR-TYPE) = [yes,no].
enumeratedanswers (moderate-BEHAVIOR-TYPE) .
automaticmenu (moderate-BEHAVIOR-TYPE) .

[ R———— mild-BEHAVIOR-externalized ----- * /

question(mild-BEHAVIOR-externalized) =[

' Does the student's "',BEHAVIOR,'"',

' behavior constitute a nuisance but pose no ',
' threat to individuals and/or property?',nl,nl,
! e.g. being out of seat, calling out.',nl].

[ m———— mild-BEHAVIOR-internalized ----- * /

question(mild-BEHAVIOR-internalized) =[
' Does the student's "', BEHAVIOR,
'" behavior only slightly limit ',
'social interaction and/or suggest only mild emotional
upset?',nl,nl,
' e.g. somewhat more frequent absence from school than
|}
4
'average or has more than average (but only occasional)
stomach ',
'or headaches',6nl].

legalvals (mild-BEHAVIOR-TYPE)=[yes,no].
enumeratedanswers (mild-BEHAVIOR-TYPE) .
automaticmenu (mild-BEHAVIOR-TYPE).

[ *=———— 'your opinion'-BEHAVIOR ----- */
questlon( your opinion'-BEHAVIOR-TYPE) = [

How would you characterize the student’' s
' ,BEHAVIOR, '?',nl].

legalvals('your opinion'-BEHAVIOR-TYPE) =
[mild,moderate, severe].
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automaticmenu('your opinion'-BEHAVIOR-TYPE) .
enumeratedanswers('your opinion'-BEHAVIOR-TYPE).

/******Generality*******/

rule-270:
if TYPE-behavior = BEHAVIOR
and generality-TYPE-BEHAVIOR = CF
then 'child's problems'-BEHAVIOR-TYPE = 'severe enough'
cf CF.

if 'number of problem'(area)-BEHAVIOR = PA
and PA*2 = PRODUCT

then 'child's problems'-BEHAVIOR-TYPE = 'severe enough'
cf PRODUCT.
/*=---'generality percentage'-BEHAVIOR---%*/
rule-355:
if 'number of problem' (class)-BEHAVIOR = ST
and 'number of subjects' = SN

and not (SN = 0)
and (ST/SN)*100 = X
then 'generality percentage'-BEHAVIOR

Il
>

) k=== generality-TYPE-BEHAVIOR ----- */

if 'generality percentage'-BEHAVIOR = PERCENT

and generality slope_facts =
[TOP, BOTTOM, SLOPE, INTERCEPT)

and PERCENT < TOP

and PERCENT >= BOTTOM

and ( (PERCENT* (SLOPE) )+INTERCEPT) = CERTAINTY
then generality-TYPE-BEHAVIOR = CERTAINTY.

/****generality slope facts***xx/

nocache (generality slope_ facts).

generality slope_facts = [101,0,0.4,-20].
/*==--'number of problem' (CLASS OR AREA)-BEHAVIOR---%*/
if listof (PLACE, cached (setting-BEHAVIOR = PLACE) and

not cached(subjects = PLACE)) = []
then 'number of problem' (area)-BEHAVIOR = O.

if listof (PLACE,cached(setting-BEHAVIOR = PLACE) and
not cached(subjects = PLACE)) = LIST

and length(LIST) = N

then 'number of problem' (area)-BEHAVIOR = N.
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rule-335:

if listof(CLASS,cached(setting-BEHAVIOR = CLASS) and
cached (subjects = CLASS)) = []

then 'number of problem' (class)-BEHAVIOR = O.

rule-340:

if listof(CLASS,cached(setting-BEHAVIOR = CLASS) and

cached (subjects = CLASS)) = LIST
and length(LIST) = N
then 'number of problem' (class)-BEHAVIOR = N.

/*-—-'"number of subjects'---%/
if listof(subjects) = []

then 'number of subjects' = 0.
if listof(subjects) = LIST
and length(LIST) = N

then 'number of subjects' = N.

J*xkkkkkkkxx INTENSITY *xkkkkxksk/

rule-265:

if mostlikely('recording method'-BEHAVIOR) = METHOD

and METHOD-evaluation_of-BEHAVIOR = VALUE

then 'child's problems'-BEHAVIOR-TYPE = 'severe enough'
cf VALUE.

/*---'DURATION (1) '-evaluation of-BEHAVIOR ----%*/
rule-800:

if 'average percentage of'-BEHAVIOR-'total time'-'target
student' = TS

and 'average percentage of'-BEHAVIOR-'total time'-
'comparison student' = CS

and not (TS==0)

and CS/TS = DIV

and ratio_lookup(DIV) = CERT

then 'DURATION (1) '-evaluation_of-BEHAVIOR = CERT.

/*-—-'DURATION (2)'-evaluation_ of-BEHAVIOR ----%*/

rule-805:

if 'average observed length of time'-BEHAVIOR-'target
student'= TS

and 'average observed length of time'-BEHAVIOR-
'comparison student'= CS

and not (TS==0)

and CS/TS = DIV

and ratio_lookup(DIV) = CERT

then 'DURATION (2)'-evaluation_of-BEHAVIOR = CERT.
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/*---EVENT_OR_RATE-evaluation_of-TYPE-BEHAVIOR----%*/

rule-835:
if (METHOD=='RATE'
or METHOD=='EVENT"')

and 'general reported frequency'-BEHAVIOR = 'several
times/hour or more'

and 'observed place'-BEHAVIOR is sought

and 'observed place'-BEHAVIOR is definite

and lookup_ frequency_ cf(['several times/hour or
more',BEHAVIOR]) = BASE

and 'comparison adjustment'-BEHAVIOR = ADJ

and (BASE)+(ADJ) = CERT
then METHOD-evaluation_of-BEHAVIOR = CERT.

if (METHOD=='RATE'

or METHOD=='EVENT"')
and 'general reported frequency'-BEHAVIOR
and lookup frequency cf ([LEVEL,BEHAVIOR])
and 'comparison adjustment'-BEHAVIOR = ADJ
and (BASE)+(ADJ) = CERT

then METHOD-evaluation_of-BEHAVIOR = CERT.

LEVEL
BASE

/*—-—--'INTERVAL'-evaluation of-BEHAVIOR----%*/

rule-815:

if ‘'average percentage of'-BEHAVIOR-intervals-'target
student' = TS

and 'average percentage of '-BEHAVIOR-intervals-
'comparison student' = CS

and not (TS==0)

and CS/TS = DIV

and ratio_lookup(DIV) = CERT

then 'INTERVAL'-evaluation_of-BEHAVIOR = CERT.

/*==="PERCENT OF OCCURRENCE'-evaluation of-TYPE-BEHAVIOR
__—-*/

rule-845:

if 'average percentage of'-BEHAVIOR-opportunities-'target
student' = TS

and 'average percentage of'-BEHAVIOR-opportunities-
'comparison student' = CS

and not (TS==0)

and CS/TS = DIV

and ratio lookup(DIV) = CERT

then 'PERCENT OF OCCURRENCE'-evaluation of-BEHAVIOR =
CERT.

/*—-—"PERCENT CORRECT'-evaluation_of-TYPE-BEHAVIOR---%*/




145

rule-850:

if 'average percentage of'-BEHAVIOR-opportunities-'target
student'! = TS

and 'average percentage of'-BEHAVIOR-opportunities-
'comparison student' = CS

and not (CS==0)

and TS/CS = DIV

and ratio_lookup(DIV) = CERT

then 'PERCENT CORRECT'-evaluation of-BEHAVIOR = CERT.

/*==---'TIME SAMPLE'-evaluation_of-BEHAVIOR---%*/

rule-855:

if 'average percentage of'-BEHAVIOR-'time samples'-
'target student' = TS

and 'average percentage of'-BEHAVIOR-'time samples'-
'comparison student' = CS

and not (TS==0)

and CS/TS = DIV

and ratio_lookup(DIV) = CERT

then 'TIME SAMPLE'-evaluation of-BEHAVIOR = CERT.

/*----ratio_lookup (DIV)-===%/
nocache(ratio_ lookup(DIV)).

if slope lookup ratio = [TOP,BOTTOM,SLOPE, INTERCEPT]
and DIV < TOP

and DIV >= BOTTOM

and (SLOPE*DIV)+INTERCEPT = CERT

then ratio_lookup(DIV) = CERT.

/*---slope_lookup_ratio ----%*/
multivalued(slope lookup_ratio).
nocache(slope_lookup ratio).

slope_lookup ratio

= [1.1,0.5,-80,40].
slope_lookup ratio = [O.

5,0,-40,20].
Jkkkkkkkkxk*k**PERCENT STUFF**x*xkkkkkkxkkxk* /

[ *=——— 'average percentage of'-BEHAVIOR-LABEL-STUDENT----

rule-785:
if listof (PERCENT, 'observed place'-BEHAVIOR = PLACE
and ‘'specific percentage of'-BEHAVIOR-LABEL-STUDENT-
PLACE = PERCENT) = LIST
and not (LIST == [])
and length(LIST) = N
and sum-LIST = T
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and (T/N) = P
then 'average percentage of'-BEHAVIOR-LABEL-STUDENT = P.

/*-—---'percentage of'-BEHAVIOR-PLACE ----- */

question('specific percentage of'-BEHAVIOR-LABEL-STUDENT-
PLACE) =[

! In what percentage of ',LABEL,' during the ',PLACE,

' observation did the ', STUDENT,' exhibit the
' , BEHAVIOR,

' behavior?',nl,nl].

legalvals('specific percentage of'-BEHAVIOR-LABEL-
STUDENT-PLACE) = integer(0,100).

explanation('specific percentage of'-BEHAVIOR-LABEL-
STUDENT-PLACE) = [

! Utah rule C.1 requires that before a student
can be ',

'classified as Dbehavior disordered observations to
document ',

'problematic behavior be made. The present question is
designed to ',

'determine if the percent exhibited by the target ',
'student suggests that the ',BEHAVIOR,' behavior is
problematic ',

'enough to warrant a BD classification. t.nil,nl,

'Ref. State Board of Education Special Education Rules
(1988), p. ',
'A-30. ',nl,nlj.

Jhkkkkkkkxk** LENGTH STUFF**x*kkkkkkkx* /

[ m———— 'average observed length'-BEHAVIOR-LABEL-STUDENT--

if listof (TIME, 'observed place'-BEHAVIOR = PLACE and
'specific observed length of time'-BEHAVIOR-STUDENT-
PLACE=TIME)=LIST
and not (LIST == [])
and length(LIST) = N
and sum-LIST = T
and (T/N)*100 = P
then 'average observed length of time'-BEHAVIOR-STUDENT
= P.

/*--duration_lookup (LENGTH) --*/
multivalued (duration_lookup (LENGTH) ) .

nocache (duration_lookup (LENGTH) ) .
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duration_lookup('less than a minute') = [1,second].
duration_lookup('more than a minute but 1less than an
hour!') =

[60,minute].

duration_lookup('more than an hour') = [3600,hour].

/*=---'general length'-BEHAVIOR-STUDENT-PLACE---%*/

question('general length'-BEHAVIOR-STUDENT-PLACE) = [

: When the ',STUDENT,' was observed in the ',6PLACE,'
setting ',

'about how long did it take to complete the ', BEHAVIOR,

' behavior?',nl,nl].

legalvals('general length'-BEHAVIOR-STUDENT-PLACE) = [
'less than a minute’,

'more than a minute but less than an hour',

'more than an hour'].

automaticmenu('general length'-BEHAVIOR-STUDENT-PLACE) .
enumeratedanswers('general 1length'-BEHAVIOR-STUDENT-
PLACE) .

/*=-—-—-—-observed-'duration of'-BEHAVIOR-'in'-TIME_ BLOCK----
*/

question(observed-'duration of'-BEHAVIOR-'in'-TIME_BLOCK)
=

'What was the average observed duration of the
' ,BEHAVIOR, ' behavior ',

'in ',TIME BLOCK, 's?',nl,'NOTE: If the average duration
was less than ',

'one ',TIME BLOCK,' enter 0.',nl,nl].

legalvals (observed-'duration of ' -BEHAVIOR-'in'-
TIME BLOCK) = integer.

[ Rm———— 'specific length'-BEHAVIOR-STUDENT-PLACE-UNIT----
*/

question('specific length'-BEHAVIOR-STUDENT-PLACE-UNIT) =
[

! When the ',STUDENT,' was observed in the ',6KPLACE,'
setting ',

'how many ',UNIT,'s did it take him/her to do the
' ,BEHAVIOR,

' behavior?',nl,'NOTE: Please round to the nearest
' ,UNIT,'.',nl,nl].

legalvals('specific length'-BEHAVIOR-STUDENT-PLACE-UNIT)
= integer.
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R 'specific observed length of time'-BEHAVIOR-
STUDENT-PLACE=TIME----- */

if 'general length'-BEHAVIOR-STUDENT-PLACE = LENGTH

and duration_lookup (LENGTH) = [MULT,UNIT]

and 'specific length'-BEHAVIOR-STUDENT-PLACE-UNIT = N
and MULT*N = TIME

then 'specific observed length of time'-BEHAVIOR-STUDENT-
PLACE=TIME.

JRhkkkkkkkkkk*x* FREQUENCY STUFF*kkkkkkkkkkkk* /
/*=---'average frequency'-BEHAVIOR-UNIT-STUDENT---%/

if listof (FR, 'observed place'-BEHAVIOR = PLACE

and 'specific frequency'-BEHAVIOR-hour-STUDENT-PLACE =
FR)=LIST

and not (LIST == [])

and length(LIST) = N

and sum-LIST = SUM

and SUM/N = AVG
then 'average frequency'-BEHAVIOR-hour-STUDENT = AVG.

if 'specific frequency'-BEHAVIOR-UNIT-STUDENT-all = FR
then 'average frequency'-BEHAVIOR-UNIT-STUDENT = FR.

/*=-=- 'comparison adjustment'-BEHAVIOR ----%*/

if cached('specific frequency'-BEHAVIOR-UNIT-'target
student'-PLACE = 0)
then 'comparison adjustment'-BEHAVIOR = -10.

if cached('average frequency'-BEHAVIOR-UNIT-'target
student' =TS)

and not (TS == 0)

and 'average frequency'-BEHAVIOR-UNIT-'comparison
student '=CS

and CS/TS = DIV

and -10*DIV = ADJ

then 'comparison adjustment'-BEHAVIOR = ADJ.

[ *————- 'general reported frequency'-BEHAVIOR ----- */
question('general reported frequency'-BEHAVIOR) = [

L In general, how frequently did the ',6KBEHAVIOR,'
occur?® ,nlj.

legalvals('general reported frequency'-BEHAVIOR) = [
'several times/hour or more',
'a few times/day'’',
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'one or more times per week',
'less than once/week',
'less than once/month'].

automaticmenu('general reported frequency'-BEHAVIOR).
enumeratedanswers ('general reported frequency'-BEHAVIOR).

explanation('general reported frequency'-TYPE-BEHAVIOR) =
[' Utah rule C.1 requires that before a student
can be ',

'classified as behavior disordered observations to
document ',

'problematic behavior be made. The present question is
designed to ',

'determine the frequency of the behaviors exhibited by
the target ',

'student. Frequency 1is one factor considered 1in
determining if the ',

'student’s behavior is problematic enough to
warrant a BD ',

'classification. ',nl,nl,

'Ref. State Board of Education Special Education Rules

(1988}, pP= Y,
'A-30. v,nl,nl7j.
/*-—--1lookup frequency cf ([LEVEL,BEHAVIOR])---%*/

lookup_frequency cf(['less than once/week',6 BEHAVIOR]) =

20.
lookup_ frequency cf(['less than once/month',6K BEHAVIOR])

-40.

if slope_ frequency(LEVEL) = [UNIT,SLOPE, INTERCEPT]
and 'average frequency'-BEHAVIOR-UNIT-'target student'
TIMES

and (TIMES*SLOPE)+INTERCEPT = CF

then lookup_ frequency_ cf([LEVEL,BEHAVIOR]}) = CF.

/*---slope_frequency (LEVEL) ---*/

slope_frequency('one or more times per week')
[week,6.25,-21.25].

slope_frequency('a few times/day') = [day,1,9].
slope_ frequency('several times/hour or more')
=(hour,0.263,14.737].

slope_frequency('a few times/day') = [hour,0.263,14.737].

/*---'specific frequency'-BEHAVIOR-UNIT-STUDENT-PLACE---
_y
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question('specific frequency'-BEHAVIOR-UNIT-STUDENT-all)

! What was the total number of ',BEHAVIOR,' behaviors

per ',UNIT,

' which were recorded for the ',STUDENT,'in all
settings?',nl,nl].

question('specific frequency'-BEHAVIOR-UNIT-STUDENT-
PLACE) =[

: How many ', BEHAVIOR,' behaviors per ', UNIT,' were
recorded ‘',
'for the ',STUDENT,' in the "',6PLACE,'" setting?',nl,nl].

legalvals('specific frequency'-BEHAVIOR-UNIT-STUDENT-
PLACE) = integer.

Jxkkkkkkkx quration *xxkkkxx/

if duration-BEHAVIOR-TYPE = LENGTH

and cf_lookup_for_duration-LENGTH = CF

then 'child's problems'-BEHAVIOR-TYPE= 'severe enough' cf
CF.

/***xk*cf lookup for duration-LENGTH*****x/

cf_lookup_for_ duration-'over a year' = 15.

cf lookup for duration-'6 months to 1 year' = 10.
cf_lookup_for duration-'3 to 6 months' = 7.
cf_lookup_for_duration-'l to 2 months' = -20.
cf_lookup_ for duration-'less than 1 month' = -40.

[ ————— duration-BEHAVIOR-TYPE —----- * /
question(duration-BEHAVIOR-TYPE) = [

! How 1long has the ',BEHAVIOR,' behavior been

occurring?',nl].

legalvals(duration-BEHAVIOR-TYPE) = ['less than 1
month', 'l to 2 months',
'3 to 6 months','6 months to 1 year',6 'over a year'].

automaticmenu (duration-BEHAVIOR-TYPE) .

enumeratedanswers (duration-BEHAVIOR-TYPE) .

explanation(duration-BEHAVIOR-TYPE) = [

' Utah rule C.1 requires that before a student
can be ',

'classified as behavior disordered observations to
document ',

'problematic behavior be made. The present question is




151

designed to ',

'determine the duration (for how long they have been
occurring) of ',

'the behaviors exhibited by the target student. Duration
is one !,

'factor considered in determining if the student's
behavior is ',

'problematic enough to warrant a BD classification.
',nl,nl,

'Ref. State Board of Education Special Education Rules

(1988), p. ',
'A-30. ',nl,nlj.
Vi (child's problems) -- in_class_peer_data ----- */

if percent_peers-BEHAVIOR = PERCENT

and peer_slope lookup =[TOP,BOTTOM,SLOPE, INTERCEPT]

and PERCENT < TOP

and PERCENT >= BOTTOM

and (PERCENT*SLOPE)+INTERCEPT = CF

then 'child s problems'-BEHAVIOR-TYPE = 'severe enough'
cf CF.

/*-—-—='other students'-BEHAVIOR-CLASS---%*/
question('other students'-BEHAVIOR-CLASS) = [
' How many other students were in ', CLASS,' class',

' when the "', BEHAVIOR,'" behavior was observed?',nl,nl].

legalvals('other students'-BEHAVIOR-CLASS) = integer.

/*-—-peer slope_ lookup---*/
multivalued(peer_slope_lookup) .
nocache (peer_slope_ lookup).
peer_slope_lookup

peer_slope_lookup
peer_slope_lookup

[101,30,-0.143,-45.714].
[30,10,-2,10].
[10,0,-2.222,12.222].

VAREEEE 'problem kids'-BEHAVIOR-CLASS-COUNT ----- */

question('problem kids'-BEHAVIOR-CLASS-COUNT) = [

' How many (if any) of the ',COUNT,' other students in
', CLASS,' class',

' were exhibiting the "',KBEHAVIOR,'" behavior at about
the',

. same (or a higher) level as the target
student?',nl,nl].
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legalvals('problem kids'-BEHAVIOR-CLASS-COUNT) = integer.

explanation('problem kids'-BEHAVIOR) = [

g Utah rule C.1 requires that before a student
can be ',

'classified as behavior disordered observations to
document ',

'problematic behavior be made. Further, the rule
requires that ',

'observations also be made on at least one comparison
student. ',

'Class.BD expands on this rule and asks for information
regarding ',

'how many other students in the class exhibit the same
problematic ',

'behaviors as the target student. It uses the
information to ',

'determine how typical the problematic behaviors are
of all ',

'students in the class. How atypical the behaviors of
the target ',

'student are 1is one factor considered in determining
if the ',

'student"s behavior is problematic enough to
warrant a BD ',
'classification.',nl,nl,

'Ref. State Board of Education Special Education Rules
(1988), ',

'p. A-30. t,nl,nlj.
/*-—--percent peers----%*/
rule-275:

if total-'problem kids'-BEHAVIOR = BAD
and total-'other students'-BEHAVIOR = OTHERS
and not (OTHERS == 0)
and (BAD/OTHERS)*100 = PERCENT

then percent peers-BEHAVIOR = PERCENT.

f Rmmma sum-LIST ----- */
nocache (sum-LIST).

sum-[] = O.

if sum-TAIL = SUM_OF_REST
and SUM_OF_REST + HEAD = SUM
then sum-[HEAD|TAIL] = SUM.
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/**kkkkkobservation info***********/

/*—-—-'observed place'-BEHAVIOR---%*/
multivalued('observed place'-BEHAVIOR).

if 1istof(SETTING,cached(setting-BEHAVIOR= SETTING)) =
LIST

and length(LIST) = N

and N > 1

and 'data collected in'-LIST-BEHAVIOR = PLACE

then 'observed place'-BEHAVIOR = PLACE.

rule-795:

if setting-BEHAVIOR is unique

and setting-BEHAVIOR = SETTING

and BEHAVIOR-'data collected'-SETTING = yes
then 'observed place'-BEHAVIOR = SETTING.

/*--- 'data collected in'-LIST-BEHAVIOR----%/
multivalued('data collected in'-LIST-BEHAVIOR).

question('data collected in'-LIST-BEHAVIOR) = [

'In which of the settings listed below were data ',
'describing the ',BEHAVIOR,' behavior collected?',nl,

' Note: type "u" for unknown if no data were
collected',nl,nl].

legalvals('data collected in'-LIST-BEHAVIOR) = LIST.
enumeratedanswers('data collected in'-LIST-BEHAVIOR).
automaticmenu('data collected in'-LIST-BEHAVIOR).

explanation('data collected'-LIST-BEHAVIOR) = [

'Data describing the ',BEHAVIOR,' behavior may not have
been collected ',

'in all possible settings. The computer program is
seeking information ',

'about where ',BEHAVIOR,' data was collected.',nl,nl].

/ *---BEHAVIOR-'data collected'-SINGLE MEMBER---*/
question (BEHAVIOR-'data collected'-SINGLE MEMBER) = [

'Do you have access to data on ',BEHAVIOR,' in the
"', SINGLE MEMBER,'" ',

'setting?',nl,nl].

legalvals (BEHAVIOR-'data collected'-SINGLE MEMBER)
=[yes,no].

enumeratedanswers (BEHAVIOR-'data collected'-
SINGLE_MEMBER) .
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automaticmenu (BEHAVIOR-'data collected'-SINGLE_MEMBER) .

explanation (BEHAVIOR-'data collected'-SINGLE MEMBER) = |
'Data describing the ', BEHAVIOR,' behavior may not have
been collected ',

'in all possible settings. The computer program is
seeking information ',

'about where ',BEHAVIOR,' data was collected.',6nl,nl].

/*---- total-'other students'-BEHAVIOR ----%/

if listof(CLASS KIDS, cached('observed place'=-BEHAVIOR
CLASS) and
cached (subjects = CLASS) and
'other students'-BEHAVIOR-CLASS =
CLASS_KIDS) = LIST
and sum-LIST = SUM
then total-'other students'-BEHAVIOR = SUM.

if 1listof(BAD_KIDS, cached('observed place'-BEHAVIOR
CLASS) and

cached(subjects = CLASS) and

'other students'-BEHAVIOR-CLASS =

COUNT and 'problem kids'-BEHAVIOR-CLASS-COUNT
=BAD_KIDS) = LIST

and sum-LIST = SUM

then total-'problem kids'-BEHAVIOR = SUM.

Jrkhkkkhkkkkkkkk*xkx* INCIDENTAL STUFF**kkxkkkkkkkkkk* /

S o= agency reports ----- * /

question('agency reports') = [

. During the last six months, how many agency reports
citing the student's ‘!,

'problem behaviors outside of school have been
made?',nl].

legalvals('agency reports') = integer.

explanation('agency reports') = [

' In addition to observations in school, reports
from social ‘',

'service agencies can be used to document that a student
exhibits ',

'problematic behavior. Class.BD uses information gained
from the ',

'present question to increase its confidence that the
student's ',
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'behavior is problematic enough to warrant a BD
classification.',nl,nl].

J T incidental data ----- */
rule-680:
if 'agency reports'= X
and X>0

then 'incidental data' = 'suggests problems' cf 5.
rule-685:
if law = yes

then 'incidental data' = 'suggests problems' cf 5.
rule-690:
if parents = yes

then 'incidental data' = 'suggests problems' cf 5.
P i law ===== */

question(law) = [
! During the last six months, has the student's
behavior problem resulted in trouble with the law?',nl].

legalvals(law) = [yes,no].
enumeratedanswers (law) .
automaticmenu(law).

explanation(law) = [

! In addition to observations in school, reports
from law ',

'enforcement agencies can be used to document that a
student ',

'exhibits problematic behavior. Class.BD uses
information gained ‘',

'from the present question to increase its confidence
that the ',

'student’s behavior is problematic enough to
warrant a BD ',

'classification. ',nl,nl].

[ R parents ----- */

question(parents) = [

' During the last two months, have the student's parents
reported trouble at home?',nl].

legalvals(parents) = [yes,no].
enumeratedanswers (parents).
automaticmenu (parents).
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explanation(parents) = [

: In addition to observations in school, parental
reports can !,

'be used to document that a student exhibits problematic
behavior. ',

'Class.BD uses information gained from the present
question to ',
'increase its confidence that the student s
behavior is !,

'problematic enough to warrant a BD classification.
',nl,nl].

if sum-TAIL = SUM_OF_REST
and SUM_OF REST + HEAD = SUM
then sum-[HEAD|TAIL] = SUM.

/*-—-- total-'other students'-BEHAVIOR ----%/

if listof(CLASS KIDS, cached('observed place'-BEHAVIOR
CLASS) and
cached (subjects = CLASS) and
'other students'-BEHAVIOR-CLASS =
CLASS_KIDS) = LIST
and sum-LIST = SUM
then total-'other students'-BEHAVIOR = SUM.

if 1listof(BAD_KIDS, cached('observed place'-BEHAVIOR
CLASS) and

cached (subjects = CLASS) and
'other students'-BEHAVIOR-CLASS
COUNT and 'problem kids'-BEHAVIOR-CLASS-COUNT
= BAD_KIDS) = LIST
and sum-LIST = SUM
then total-'problem kids'-BEHAVIOR = SUM.
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Appendix B
Public Law 94-142 Definition

Serious Emotional Disturbance

Public Law 94-142 Definition of
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Serious Emotional Disturbance

A condition exhibiting one or more of the following
characteristics over a 1long 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 health factors;

B. An inability to build or maintain satisfactory
interpersonal relationships with peers or teachers;

C. Inappropriate types of behavior or feelings under
normal circumstances;

D. A general pervasive mood of unhappiness or
depressions; or

E. A tendency to develop physical symptoms or fears
associated with personal school problems.

The term does not include children who are socially
maladjusted unless it 1is determined that they are
seriously emotionally disturbed.
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Appendix C

Utah Definition of Behavior Disordered

CATEGORY: BEHAVIOR DISORDERED
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student as primarily behavior disordered, it must be
determined that:

1. The student is not primarily identified as
manifesting one of the other handocapping
conditions described in these Rules.

2. The student is not behaving as a behavior
disordered student because of vision or hearing
impairment.

3L, The stuent 1is not behaving as a behavior
disordered student because of (1) an

inappropriate classroom discipline system, (2)
breakdown of <classroom discipline, or (3)
inappropriate academic instruction or materials.

Disclaimer information may include:

a. Data in the cumulative records.
b. Interviews and classroom observations.
Cs Evaluations.

C. Assessment For Classification. A complete
formal and informal evaluation covering behavior-social-
educational areas 1is required before classficaiton as
behavior disordered. 1In addition to the requirement for
the composition of the team (see Rules III.E.4 and
III.G), one member of the team must be a certified school
psychologist, a certified social worker, a certified
school counselor, or a qualified teacher for the type of
program for which the student is being referred.

1. Classroom observations of the student

should include at 1least three fifteen-minute
observations on referring behavior pinpoints. A
student who is non-handicapped and who 1is not
being referred must be selected and observed in
the same setting on the same behavior pinpoints
as the referred student for comparision. It ids=
expected that the classroom observations will be
made by an assigned member of the assessment
team.

25 Every student classified as behavior disordered
will have complete documentation in his/her

records regarding each of the following areas:

a. Educational behavior.
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Information may include:

(1) classroom academic screeings and tests.
(2) achievement tests.

(3) report cards/cumulative records.

b. Social/adamptive behavior checklists or scales,
and sociometric devices.

Information may include:
(1) student's past and present patterns of
interaction with peers, family, teachers,

adults, etc.

(2) teacher/parent checklists.

Many observation, <checklist and other assessment
instruments address issues across adaptive and social
areas. Scale and checklist must be age appropriate for

the student being assessed.

D. IEP. Behavior objectives for which the
student 1is referred (initial referrals or referrals to
more restrictive settings) must be addressed in the IEP
goals and objectives.
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