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ABSTRACT

An Expert System to Train Secondary

Special Education Teachers in Language Arts Instruction

by

Elizabeth Shafer Martindale, Doctor of Philosophy
Utah State University, 1987
Major Professor: Dr. Alan M. Hofmeister
Department: Special Education

Writing, a complex organizational process that makes excessive
attentional demands, can be frustrating for handicapped students. These
students seldom complete a finished written product because they are
usually trying to master the mechanical aspects of writing. Teaching
the secondary-aged student with learning problems to use and unify
writing skills into a finished product may be an initial step in helping
them acomplish more difficult writing tasks.

The purpose of this Research and Development (R & D) study was (a)
to develop and validate an expert system which suggests teaching and
management strategies for special education teachers and (b) to develop
a curriculum which provides the special education teacher with an
effective method for teaching students to produce a business letter.

The development of Written Language Consultant (WLC) followed an R
& D model which included the following stages: (a) product definition

and design, (b) product prototype and progressive revision, and (c)

product validation.




The summative evaluation was conducted in six secondary special
education classrooms. Thirty-two students participated in the study. A
non-equivalent control group design with counterbalancing was used so
that all teachers could use and evaluate WLC and all students could
receive the treatment.

The teachers completed a series of Likert-type questionnaires.
The teachers’ responses indicated that they agreed the information in
the expert system knowledge base was valid, accurate, and practical.

That WLC assisted teachers in successfully teaching these students
to write a business letter was supported by the observed statistically
significant differences between the experimental and control groups on
parts A and B of posttest 1 after the initial treatment (p <.0l), the
difference favoring the experimental group. Further supporting evidence
was provided by the gains made by the control group after they received
the treatment (pretest mean = 111, posttest mean = 375).

An analysis of the students’ performance by mastery level showed
that once these students were taught the steps and procedures for
writing a business letter they were able to produce a more acceptable
product. When they were pretested, none of the students could write a
business letter. After the students were taught to write a business
letter by teachers using WLC, 21 of the 32 students (66%) could write a

business letter at an 80% or better mastery level.

(179 pages)




INTRODUCTION

Society expects high school graduates to effectively communicate
using written language. There is, however, a growing national concern
that education is failing in that obligation. In 1983, Gundlach
reported a "decline of writing ability among American students and
indeed among Americans in general" (p. 175). Additional reports
indicate that the writing quality of the nation’s school children has
been at a "generally low level" (Bataille, 1982; Lepoint, 1986).
Others (Corbett, 1981; Odell & Goswami, 1982) suggest that while
writing skills are very important throughout people’s lives, the
majority of students do not have the written language skills they need
to communicate effectively. In order to meet the expectations of
society and educate students who are able to produce visible written
evidence of their thoughts (Bruner, 1975), new educational strategies
may need to be employed.

While we have focused attention on the writing skills of students
in regular education, relatively 1little attention has been paid to
teaching written language skills to handicapped students (Alley &
Deshler, 1979). Written communication is equally vital to handicapped
students if they are to survive the writing requirements of the regular
classroom (Lerner, 1978; Poplin, Gray, Larsen, Banikowski, & Mehring,
1980) . While the instructional trend in special education has
emphasized math and reading, rather than writing (Alley & Deshler, 1979;
Wiederholt, Hammill & Brown, 1983), handicapped students need facility

in written language to clearly state and express their concerns, needs,

and ideas. It is probable that we have underestimated the extent to




which all secondary students are required to write (Irmscher, 1978).
There may be a need to place more emphasis upon written language
instruction in the secondary special education curriculum.

Research efforts to date have concentrated on how the writing
skills of handicapped learners differ from their non-handicapped peers,
rather than on the teaching practices that might be used to improve the
writing skills of the handicapped learner (Polloway, Patton, & Cohen,
1981; Poplin et al. 1980; Poteet, 1980). An examination of the
written language literature suggests that general information on the
writing problems encountered by handicapped students exist, but some
direct consultation and procedural steps for implementing basic writing
skills instruction would be beneficial. Some programs have been
developed to improve the writing skills of non-handicapped students
(Gray & Myers, 1978) but few specific programs have focused on the
writing needs of the handicapped student. Many teachers are not as well-
prepared to teach writing as they should be or would 1like to be
(Morrison & Austin, 1977). Special education teachers agree that
teaching written language 1is important, but they would 1like more
instruction in teaching writing skills (Rousseau & Bottge, 1983). In
summary, there is considerable evidence to indicate that Special
education teachers need training in effective methods of teaching
writing skills.

In an attempt to develop an effective writing procedure for
teaching handicapped secondary students, the results from research in

teacher effectiveness and teacher training offer a theoretical base. It

has been suggested, in fact, that these research results be more




directly applied to practice (Medley, 1977). The critical areas to be
considered for effective teaching strategies include (a) the management
of instructional time, (b) the management of behavior, (c) monitoring
and feedback.

Management of instructional time critically affects student
achievement (Berliner, 1977). Two areas considered important in time
management include allocated time and Academic Leérning Time (ALT). The
teacher allocates a specific amount of time to a subject, but learning
only occurs when the student 1is successfully engaged in learning as
evidenced by overt attendance to the learning tasks (Smyth, 1985;
Bloom, 1980). The effectiveness of the time students spend on a
subject can be enhanced by the teacher’s knowledge of how to effectively
manage the time for instruction. For example, structure the
instructional time so that the aims and outcomes are clear and students
can successfully complete the assigned activities (Brown & Saks, 1985;
Brophy, & Good, 1986).

The amount of time available for learning is directly affected by
how the behavior of students and instructional presentations are
managed. Students will spend more time on task if they know the
expectations regarding behavior, and the expected quality of the work
to be accomplished (Stallings, 1980; Brown & Saks, 1985; Rosenshine &
Stevens, 1986).

Feedback and correction of student work is essential for effective
instruction (Rosenshine & Stevens, 1986; Brophy, 1983; Rosenshine,

1983). Effective teachers check to determine that students understand

what they are doing before they proceed to the next point. Immediate




feedback insures that errors do not become habitual (Rosenshine, 1983).

Special education teachers are expected to be competent in several
subject areas and to use appropriate instructional procedures and
management techniques. Research indicates that teachers affect
student achievement by the decisions they make, time allocation, and
instructional management and expertise. Many teachers agree that they
would like more instruction in teaéhing written language skills. A
readily available consultant could help the teacher to learn and ~to
apply effective teaching strategies and techniques more efficiently and
effectively. One possible way to provide consultant help is through
expert system technology.

Expert systems, an application of artificial intelligence to human
problem solving techniques may be described as a type of computer
program designed to provide expert advice on a specific task. The facts
and rules about any specific domain of information can be carefully
defined and encoded in the knowledge-base. The user may then carry on a
dialogue with the expert system in a learning environment that closely
resembles a teacher-student interaction. That is, the expert system is
programmed to ask the user questions relating to the topic area. The
expert system makes decisions based on user response and its internal

inference program.

Statement of Need

Writing is a complex organizational process that makes excessive

attentional demands on all writers (Gould, 1980; Heath, 1981). These

demands are especially frustrating for handicapped students who seldom




complete a finished written product because they are usually trying to
master the mechanical aspects of writing. Teaching the secondary-aged
handicapped student to use and unify writing skills into a finished
product could be an initial step in helping them accomplish more
difficult writing tasks.

The challenge for the teacher is to develop a written language unit
that combines a structured writing assignment with a finished product
that can capture the students’ interest. One such lessom unit could be
developed with the business letter. Writing a business letter would
allow the student to exhibit a variety of writing and thinking skills.
Development of this skill could serve as the springboard for acquiring
other skills. An expert system consultant that assists the teacher in
making decisions about the presentation and sequencing of writing skills
could be developed. The system could suggest management procedures and
be used in conjunction with a unit that is designed to provide methods

for teaching a specific writing skill, e.g. the business letter.

Statement of the Problem

Often, special education teacher training programs do not
concentrate on teaching written language skills. As a result, some
beginning special education teachers lack expertise in this subject area
and are, therefore, far less effective in teaching writing skills than
is desirable. The use of an expert consultant, paired with a specific
writing unit, could provide one solution to this problem. One area

where a readily available consultant might assist is in determining how

to group students for instruction and providing possible strategies for




teaching a particular group of students a series of writing lessons.

Purpose of Study

The purpose of this proposed Research and Development (R & D) study
was twofold: (1) to develop a curriculum which provided the special
education teacher with an effective method for teaching secondary-aged
handicapped. students to produce a business letter and the written
language subskills which must be included-~ in this task, and (2) to
develop and validate an expert system that provided suggestions for

implementing the curriculum.

Objectives

Specific objectives accomplished by completion of this R & D
dissertation included:

L. A comprehensive curriculum module was written that
incorporates effective teaching strategies into the procedures for
producing a business letter.

25 An expert system was. developed to serve as a consultant to
assist special education teachers in learning and implementing effective
teaching strategies while teaching students to produce a business

letter.

Research Questions

The major research questions for this study are:

i Will an expert system that serves as an instructional

consultant to teachers who are teaching a selected writing skill provide




valid and useful information as measured by an opinion rating scale.
2, Will a Written Language expert system and curriculum assist
teachers in producing changes in student behavior, as measured by pre

and post domain-referenced tests of student writing skills?

Hypotheses

1. There is no statistically significant (p < .05) difference
between the performance of the_students in the experimental and control
groups on posttest 1 of part A of the domain-referenced test, skills
needed to write a business letter.

2. There is no statistically significant (p < .05) difference
between the performance of the students in the experimental and control
groups on posttest 2 of part A of the domain-referenced test, skills
needed to write a business letter.

3. There is no statistically significant (p < .05) difference
between the performance of the students in the experimental and control
groups on posttest 1 of part B of the domain-referenced test, writing a
business letter.

4. There is no statistically significant (p < .05) difference
between the performance of the students in the experimental and control

groups on posttest 2 of part B of the domain-referenced test, writing a

business letter.




REVIEW OF THE LITERATURE

Many factors combine to account for the changing nature of our
society, but there is general agreement that one of the most dominant
forces driving that change is the rapid development and growing
sophistication of technology. Each new technological development
creates a rich environment from which flows an increasing number of
changes and innovations. Naismith (1982) has described three levels of
technological development. We have progressed beyond the first stage
where technology was introduced in a non-threatening manner with its
introduction in toys, appliances, and robots for unsafe jobs. We are
now in the second stage, the stage where "current technologies are used
to improve previous technologies" (p. 27). In the third stage, the
technology itself may generate new and creative innovations.

During the second stage of Naismith’s (1982) levels of

technological development, the personal microcomputer. has been
introduced. The use of microcomputers has improved the way we handle
and disseminate information. Technological advancement has created a

dramatic increase in occupations that require the processing of
information, often in the form of written language. This increase,
however, coincides with a time when fewer people are communicating
competently through written language (Bataille, 1982; Scardamalia &
Bereiter, 1986). The increased demand for language proficiency will
require educational institutions to produce students who use language
effectively. The increased emphasis on writing in the public schools

must encompass the entire curriculum, including the special education

programs.




Handicapped students need to increase their writing proficiency to
be better prepared for the "information age". Traditionally, programs
for handicapped students have emphasized reading and math rather than
writing (Alley & Deshler, 1979; Hallahan, Kauffman, & Lloyd, 1985). This
neglect of emphasis upon writing skills could produce special education
students who become even more segregated outside the mainstream of a
technological society. Perhaps, current technology can be used to
assist special education teachers to teach writing. In an attempt to
determine the feasibility of developing a product that would rely on
technological innovations to disseminate information on effective
methods for teaching a specific writing task to secondary-aged
handicapped students, a review of the literature was conducted in three
categories.

First, current research on teaching written language and
specifically information on teaching written language to students with
learning problems was investigated. Next, a review of the literature in
the area of intelligent computer assisted instruction (ICAI) was
conducted to learn if one could substantiate that a computer model,
specifically the expert system, might offer a possible medium for
teacher training. Finally, the teacher effectiveness literature was
reviewed to ascertain which teaching procedures might be incorporated

into a written language teacher training project.

Written Language Observations

A study released by the National Assessment of Educational Progress

(Lepoint, 1986) indicated that the majority of nine through seventeen
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year old students who were tested, were unable to write an "adequate"
paper. They were writing as poorly in 1984, as they had been ten years
earlier.

Wiederholt, Hammill, & Brown (1983) stated that a certain level of
proficiency in writing ability is necessary for several reasons. These
include: "(1l) to do well in many academic subjects; (2) for adequate
social communication; (3) for success in many vocations; and (4) for the
enjoyment derived from its creative or literary value" (p. 216).
Students who cannot write, "are robbed of an important tool for both
thinking and expression" (Graves, 1978, p. 5). With the dramatic
increase in occupations that require the processing of information
rather than materials, more people need to communicate through written
language yet fewer people do so competently (Bataille, 1982; Scardamalia

& Bereiter, 1986).

The Writing Process

Hayes and Flower (1980) researched the steps people complete in
organizing the writing process. Their purpose was to determine if a
method could be developed that would facilitate instruction in writing.
They believed mature writing consists of three major processes:
planning, translating, and reviewing. The planning process retrieves
previously learned information from memory for use in composition. The
translating process takes the information acquired in the planning
process and transforms it into acceptable written English sentences.

And, the editing process examines the text for accurate meaning, correct

use of writing conventions, and attainment of the writing goal.
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All writers may not use these processes in this order, but according
to Hayes and Flower (1980) competent writers use this model. These
skills cannot be learned as independent units, but must be learned
simultaneously. Hayes and Flower describe writing as the "the act of
juggling a number of simultaneous constraints" (p. 31). The most
effective way for a writer to cope with all of these constraints is
through planning. When people have a routine or procedure to follow,
writing becomes less difficult.

Writing is a complex organizational process that makes excessive
attentional demands (Gould, 1980; Heath, 1981) and takes years, if ever,
to master. During composition, rather than following a fixed sequence
of processes, the writer alternates among generating, planning,
reviewing, editing and accessing information. Successful writers such
as Atwood, Asimov, Pinter may not all use the same processing sequence
to achieve their finished product (Gould, 1980). However, they do think

about writing and practice writing on an almost daily basis.

The Writing Problem

Students are not encountering writing tasks at a sufficient rate to
help them improve their writing skills (Graves, 1978; Hoetker &
Brossell, 1980; Shanahan, 1979). A possible cause has been attributed
to teachers avoiding written language assignments because they are not
prepared to teach writing (Florio-Ruane & Dunn, 1985; Morrison & Austin,
1977; Wiederholt et al., 1983). Consequently, students do not receive

necessary training and practice in written language.

Florio-Ruane and Dunn (1985) suggested two additional reasons that
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the improvement of writing instruction has been slow and difficult.
First, researchers in the field of writing rarely provide a clearly
formulated theory of what to include in the scope and sequence in
writing instruction. And second, teachers are not given published
materials or professional training in writing process theories.

People with learning problems may have a particularly difficult time
with writing because they lack the routine grammar skills and a
systematic writing procedure. Graves (1978) recommended that the
writing routine should be included as part of a tightly structured
classroom. Students must know that they will be expected to write daily

and at the same time each day.

Written Language and Teaching the Handicapped Student

Current research on written language and special education suggests
that (a) handicapped students perform below their non-handicapped peers
in written language skills; (b) general, but not specific,
recommendations for teaching writing skills to handicapped students
exist; and (c) few studies report successful instructional practices in
writing. "Considering the role of written language in a student'’s
educational well-being, the amount of meaningful, research-based
information regarding the nature of normal students’ written products
and their writing processes 1is discouraging" (Poplin,Gray, Larsen,
Banikowski, & Mehring 1980, p. 46).

Rousseau and Bottge (1983) believe that in order for handicapped

students to succeed in school they must have the same basic skills as

their peers; "Students who cannot write are just as illiterate as
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students who cannot read" (p. 10l). Deficits in written language are
"probably the most prevalent disability of the communication skills"
(Lerner, 1978, p. 343).

Rousseau and Bottge (1983) surveyed special education teachers who
reported they did not have the skills necessary to teach written
language to their students. The same teachers rated written language as
a high academic priority. They suggested pre-service and in-service
training to provide teachers with the necessary teaching skills, but

they did not suggest what those specific skills might be.

Handicapped Students Performed Below Their Peers

Researchers indicated that handicapped and learning disabled
students did not possess proficient writing skills. A study by Poplin
et al. (1980) confirmed that learning disabled students in grades three

through nine performed significantly lower than their non-handicapped

peers on many aspects of writing, including the technical ones. Poteet
(1980) also, found that handicapped students achieve significantly
below their non-handicapped peers on punctuation. Students with

learning problems used less complex sentence structures and fewer word
types (different words) than their normally achieving peers (Morris &
Crump, 1982). This information parallels Myklebust'’s (1973) earlier
findings that learning disabled students scored lower in the technical
and abstract aspects of writing. Poplin et al. (1980) and Poteet (1980)

concluded that greater emphasis is needed on teaching written

expression.
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Procedures for Improvement

Recommended procedures to improve written language skills often
tend to be vague rather than specific. Roit and McKenzie (1985)
stressed that, "The writing curriculum must be a set of parallel and
interdependent skills to be taught concurrently rather than
sequentially" (p. 259). They, however, failed to offer specific methods
of instruction. They suggested that "teachers must be sensitive,"
"careful attention must be paid to the importance of motivating
students," and "focus on thinking as a critical aspect of the writing
process" (p. 259).

Several authors offered more concrete assistance by providing
extensive recommendations and checklists, either for student or teacher
use (Weiss & Weiss, 1982; Poteet, 1980; Polloway et al. 1981). While
these checklists may be helpful, they would be time consuming to
implement, and no student validation data exists. In addition, Dagenais
and Beadle (1984) cautioned that students with learning problems may
have difficulty with checklists because they do not recognize their
errors. These checklists have not been empirically tested to measure
their effect on students’ performance.

According to Kean (1983), students who have difficulty with writing
need to succeed with practical writing activities before they attempt
more complex writing tasks. Some of the projects he suggested included:
job applications, consumer requests, letters of regret, condolence, or

congratulations. He recommended (a) dividing the writing task into

manageable steps, and (b) group writing.
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Graham (1982) concluded that there is no one "best method or
technique" for teaching composition to handicapped students. He
recommended, however, that the following five principles be incorporated
into programs for teaching writing.:

1. Students should be exposed to a broad range of writing tasks.
Included in the list of writing activities are descriptions, messages,
business letters, diaries, autobiographies, simple plays, essay tests,
and note-taking. The assignments should be "interesting, generally
aimed at an authentic audience, designed to serve a real purpose, and
carefully planned and executed so the scope and complexity of similar
forms can be gradually increased" (p. 6).

2. The number of cognitive demands placed upon the remedial writer
should be reduced through visual aids, partitioning the writing task,
and teaching handwriting and spelling separately.

3. Errors should be deemphasized by pinpointing only one or two at
any given time.

4. Make the task pleasant and provide encouragement. "Positive
attitudes are crucial to writing improvement" (p. 9).

5. Plan, monitor, and modify the program based on assessment
information.

Although Kean (1983) and Graham (1982) offer excellent general
guidelines for providing writing instruction to handicapped students,
more specific assistance in teaching written language skills to special
education students 1is needed. A delivery system that provides a

practical and specific method for teaching writing skills could prove

to be especially helpful to special education teachers. An important
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area to examine as a possible delivery system is the expert system, a
computer program that can be designed to deliver information to teachers

in an organized and systematic manner.

The Computer and Teacher Training

Expert systems, an application of artificial intelligence to problem
solving are designed to provide expert advice on a specific task. The
user carries on a dialogue with the expert system in a learning
environment that closely resembles a teacher-student interaction (Klahr
& Waterman, 1986).

Expert systems have been developed and used for diagnosis and
teaching in the fields of medicine and chemistry. GUIDON, one of the
first expert system teaching tools, 1is programmed to instruct students
in the selection of antimicrobacterial therapy for hospital patients
with bacterial infections (Waterman, 1986). GUIDON broadens the
student’s knowledge base by providing opportunities for the student to
make decisions about a patient. At the end of the tutoring session,
GUIDON tells the student which choices were inappropriate and suggests
approaches that the student didn’t consider (Waterman, 1986). This
computer tool provides students with a variety of cases on which to
practice. Therefore, many opportunities for decision-making occur
through use of the expert system.

One advantage to solving problems using the expert system is the
visibility of the logic and knowledge base. For example with M.l

(Teknowledge, 1985), one can type "why" after any question and an

explanation will be provided regarding the need for a response. In
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addition, the "show" command provides the user with all of the
conclusions reached by the system by either asking the user for more
information, or by making its own inference.

Through expert systems technology, expert human knowledge can be
replicated (Davis, 1984). 1In the field of education, an expert teacher
could provide the information on the instructional and classroom
management procedures which are most useful in a given content area.
Once this knowledge is encoded onto an expert system, it can be readily

and efficiently accessed by practicing teachers.

Computers for Teacher Training

Instructional computer programs which were used prior to the
refinement of expert system techneclogy are (a) computer simulations, (b)
computer-based instructional programs, and (c) intelligent computer-
assisted programs (ICAI). All of these programs are designed to teach
skills, however, varied methods are used. In a computer simulation
reality is represented so that students can interact with data that
resembles actual situations. A series of questions are presented and
students are given an outcome based on their responses. The simulated
setting provides students with the opportunity to observe several
possible outcomes, depending on their responses (0’Shea & Self, 1983).
Computer-based instructional programs use a tutorial or drill and
practice format. Information is presented to students and they are
expected to provide the correct answer. Feedback is provided to the user

after they respond (Harmon & King, 1985).

Intelligent computer-assisted instruction programs focus on
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providing a supportive learning environment for the student by combining
the "problem-solving experience and motivation of ’discovery’ learning
with the effective guidance of tutorial interactions" (Sleeman & Brown,
1982, p. 1). The student interacts with the computerized tutor instead
of responding to the tutor’s directives (Thorkildsen, Lubke, Myette, &
Parry, 1985, p. 5). As in expert system technology, ICAI incorporates
the knowledge of experts into the data-base. However reality is only
represented while the expert system can use the knowledge of experts to
solve problems which use actual data. Expert system information is in a
knowledge base which is separate from the inference engine, but in ICAI
these two components are combined. The separation of the knowledge base
and the inference-engine makes it much easier to modify or extend the
rules in the knowledge base (Klahr & Waterman, 1986).

The programs and studies described below use either computer
simulations, computer-based instruction or ICAI. The results from these
studies indicate that computers have been successfully used for teacher
training.

In 1974, a computer simulation was designed to train future
learning disabilities specialists to diagnose learning disabilities
(Lerner & Schuyler, 1974). These students were able to assess more than
one case and practice diagnosing different types of learning problems.
At the end of the simulation, the student received a printout which
evaluated his or her skill in reaching decisions. In addition, the
printout showed each student how their decision compared to that of

others in the group. A Likert-type attitude scale was given to 68

students to evaluate the effectiveness of this teaching strategy. The
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authors concluded that the computer provided a useful and appropriate
technique for teaching the diagnostic process and for providing
additional diagnostic decision-making experience.

Authors of another study (Cartwright, Cartwright & Robine, 1972),
used the computer to instruct pre-service teachers in learning the
characteristics of handicapped children. Computer simulations were then
provided to determine if teachers could use this information to
correctly identify handicapped children. A summative evaluation
concluded that this was an effective and efficient method for teaching
these skills.

Lloyd (1983) designed a consulting teacher simulation program to
assist special education teachers in planning the procedure they would
use to aid the regular classroom teacher in developing materials and
strategies to use with the handicapped children in their classroom. The
author concluded that good problem-solving skills are an important
component of good consultation skills and that simulations as an
instructional tool for teacher training are under-utilized.

Lloyd and Idol-Maestas (1983) designed a computer simulation to
assist special education teachers in assessing and evaluating reading
performance data. At the conclusion of this study the subjects agreed
that the learning situation was realistic, taught them how to assess and
evaluate reading data, and provided a better understanding of the
information than would have been grasped from reading a textbook. Use
of the computer simulation enhanced the teachers’ knowledge and skills.

A review of the computer-based instruction research (Keasley,

Hunter & Seidel, 1983) over the past two decades leads to several
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conclusions that expert systems as an advanced form of ICAI may be a
valuable teacher training tool. One conclusion Keasley et al. reached
is that computers can make instruction more effective and efficient.
Another is that development of computer programs has required more
attention be paid to the nature of the learning process, individual
differences in learning, instructional strategies and instructional
sequencing. Cohen and Schwartz (1983) believe that the potential for
computer use in special education and teacher education is wvirtually

limitless.

Expert Systems in Education

Recently the expert system has been considered as a possible tool
for use in education. One reason relates to the availability of
microcomputer-based expert system authoring languages (Ferrara, Parry,
Lubke, 1984), making expert systems more accessible than mainframe-
based tools.

Special educators have begun to explore the feasibility and
practicality of applying this sophisticated computer program in teacher
training. For example, Ragan and McFarland (1987) consider the expert
system a potential consultant for the novice teacher. It can be used to
offer advice on behavior problems with students, for evaluating
materials, and making recommendations to increase instructional
effectiveness. Another group of researchers at the University of
Maryland (Haynes, Pilato & Malouf, 1987) are currently conducting

naturalistic research to determine if the expert system can help

determine what training information needs to be provided classroom
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teachers to alleviate problems of over-referral and inappropriate
recommendations for special education placement.

Another, as yet unvalidated, expert system developed by Haynes et
al. (1987) creates individualized training programs for teachers. The
system considers the teacher’'s prior training, attitude toward
mainstreaming and teaching handicapped students, goals for professional
training, knowledge about effective teaching methods and procedures, and
skill in implementing instruction. The results from this study have not
been published.

An examination of the published studies in expert systems and
education will provide a basis for understanding their potential and the

directions future research might take.

Successful Applications of Expert Systems in Education

Several authors discussed the performance of expert systems. These
studies are worth examining because if expert systems are to be used for
teacher training, the knowledge represented in these systems must be
valid.

The studies currently available were designed to assess compliance
with state and federal special education regulations. One learning
disabilities diagnosis program, CLASS.LD2 (Ferrara & Hofmeister, 1984),
uses federal and state rules and regulations to evaluate whether a
student qualifies for special education services as learning disabled.
Mandate Consultant (Parry, 1985) reviews the regulatory procedures for

developing Individual Education Programs (IEP). LD. Trainer (Prater &

Althouse, 1986) wuses the knowledge base from CLASS.LD2 in an
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instructional format for staff training (Ferrara, Prater & Baer, 1987).

Parry (1986) conducted a summative evaluation of Mandate Consultant
in two phases. In each phase, he used at least three expert evaluators
so that majority opinion would be created and used if necessary. 1In the
first phase, the data contained in 10 student cumulative files were
evaluated by the expert system and by 10 special education
administrators. Any discrepancies between data for each case and the
procedures mandated by the state and federal guidelines were noted by
the system and by the administrators. The conclusions generated by the
human experts and by Mandate Consultant were presented to three
additional human experts who read the files and rated each one for
acceptability based on a four-category rating scale. The experts lacked
the knowledge that any of the file information was generated by a
computer. Their ratings were used to compute percentages of acceptable
and unacceptable expert reports.

Mandate Consultant generated conclusions that compared with the
decisions of the "best" human experts (r = +.81). Parry (1986) concluded
that Mandate Consultant contained a valid knowledge base and the system
could provide training for special education administrators.

Ferrara and Hofmeister (1984) designed CLASS.LD2 to systematically
evaluate student eligibility for special education placement as learning
disabled. Placement decisions made by teams and current data suggest
these judgments may not be accurate (Ysseldyke, 1983). An expert system
that behaved like a knowledgeable, systematic expert in the area of

eligibility decision-making might serve as a useful tool for placement

teams.




23

Martindale, Ferrara, and Campbell (in press) evaluated the validity
of CLASS.LD2 by comparing the systems’ decisions with the
multidisciplinary team’s decisions on actual cases. Data from 264 files
of special education students were used to evaluate the performance of
CLASS.LD2. These students had been classified learning disabled or not
learning disabled by the multidisciplinary teams. Of the 264 cases,
multidisciplinary teams disagreed with CLASS.LD2 in 78 of the cases.
These 78 cases were then reviewed by three learning disabilities experts
in the state of Utah. The experts agreed with Class.LD in 58 of the 78
cases. In the cases where the experts and the placement team did not
agree with the expert system, CLASS.LD2 was more strictly interpreting
current state and federal guidelines and did not recommend an LD
classification. The system was mnot influenced by subjective
information. Modification of this program into a training package
may enable students, teachers, and administrators to learn to strictly
interpret learning disability criteria and more accurately apply these
regulations. Research was conducted to compare the effectiveness of
teaching preservice and inservice educators to classify learning
disabled students using CLASS.LD2 (Ferrara & Hofmeister, 1984) and a
computer-assisted instruction program, LD.Trainer (Prater & Althouse,
1986). LD.Trainer utilizes the knowledge base from CLASS.LD2 in an
instructional format (Ferrara et al. 1987).

The final report from this study concluded that by wusing both
systems some aspects of the concept "learning disabled student" are

learned. Trainees who ran data on files through CLASS.LD2 improved in

their ability to accurately identify which students could be classified
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as learning disabled. However, students who were instructed with
LD.Trainer scored statistically and educationally higher on the posttest
than those who ran CLASS.LD2 consultations. Prater concluded that
"expert system technology and effective concept instruction can be
combined to create an effective and efficient training tool" (1987, p.

87).

Teacher Effectiveness

Because the expert system has the potential for serving as a
consultant in the field of education, it seemed advisable to explore the
teacher effectiveness literature to determine which research information
should be included in any development of a teacher training  expert
system. The elements of teacher effectiveness research considered for
this product include (a) the management of instructional time, (b) the
management of behavior and of the classroom, and (c) instructional

presentation.

Instructional Time

Researchers examining variables influencing teacher effectiveness
have concluded that the amount of time a student is in school is not as
critical as how the teacher uses that time in directed learning
activities. The time that students are overtly or covertly engaged in
learning, paying attention, and doing the assigned work, time-on-task,
are more critical to student achievement than how much time is available

for learning (Bloom, 1980). Academic Learning Time (ALT) is the time a

student is engaged in academic learning tasks at a high level of success
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(Smyth, 1985). The higher the rate of ALT, the higher the achievement
of the students.

The essential components of ALT are under direct teacher control.
The teacher decides how much time to allocate to a curriculum area and
how to efficiently use that time. The teacher who is well prepared
(i.e., has the materials ready at the beginning of the assigned time and
immediately has the students working on the selected task) can expect a
higher rate of achievement than the teacher who does not. In one study
(Fisher et al., 1980), a teacher had an elaborate plan which used a
series of work stations. Thirty of the 76 minutes available for
learning were lost due to transition from one station to the next.
Another teacher was able to give the students six more minutes a day to
work on language arts assignments by writing the assignments on the
board so the students could begin work immediately after recess.

Two researchers (Wilson & Wesson, 1986) have translated research
findings on instructional time and on-task rate into practical terms for
teachers of students with learning problems. Instructional time can be
increased by reducing transition time, shortening recess or free time,
and improving the efficiency of organizational activities. It is also
essential for teachers to be well prepared before the lesson begins.

Wilson and Wesson (1986) advocate several methods for increasing
teacher-directed instructional time. Teachers should group students for
instruction and rely on volunteers to help work with the groups and to
assist individuals. These researchers advocate an equal division of

time between teacher-led and seatwork activities. Seatwork tasks should

be relevant.
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They also suggest ways for increasing on-task rates during teacher-
directed instruction. These include the increased use of questions,
using signals effectively, and increasing teacher enthusiasm. During
practice sessions, the authors (Wilson & Wesson, 1986) recommend
rewarding correct student responses, giving precise directions, and
organizing seatwork practice time so that students know which activity

to do once they complete the assigned work.

Seatwork

High success rates while working contribute to achievement
(Berliner, 1984). To make seatwork meaningful, the students must
understand precisely what they are to do and must work at a 90% level or
better of accuracy (Englert, 1984; Rosenshine, 1983; Samuels, 1981).
Seatwork should not be busywork, but should provide further
opportunities to practice and consolidate a skill. In addition,
students must have assistance during seatwork. For the low-achieving
student, overlearning to automaticity can be a productive part of
seatwork. Also, students should be required to redo work until
satisfactory and they must understand that meeting acceptable levels of
performance is a class requirement (Anderson, 1980; Evertson & Emmert,

1982).

Classroom Management and Behavior

Teachers who set clear expectations for classroom behavior have

higher rates of achievement.

Students learn more in classrooms where teachers establish
structures that limit pupil freedom of choice, physical movement,
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and disruption, and where there is relatively more teacher talk and
teacher control of pupils’ task behavior
(Brophy & Good, 1986, p. 337).

Groupin