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Foreword

Research to determine the effects of microcomputer
applications as compared to more traditional pedagogical
approaches in the schools has been generally disappointing.
When applied to differential effects with non-handicapped
pupils the aggregate evidence suggests equivocal outcomes at
best. The present writer's research and critical reviews of
the empirical evidence for microcomputer effects with
handicapped children has yielded similarly unconvincing
conclusions. In fact, the lack of empirical evidence supports
the contention that there is currently little or no objective
justification for large scale adoption of computers to enhance
the achievement of handicapped pupils in the schools. We
now recognize that simply searching for main effects of
machines on the academic and/or social achievement of school
children is a naive endeavor which will probably continue to
yield unproductive outcomes. It has become evident that
computers are the "vehicles that deliver instruction but [they]
do not influence student achievement any more than the truck
that delivers our groceries causes changes in our nutrition"
(Clark, 1983, p.445). Most empiricists recognize that until
researchers study the effects of microcomputers interacting
with relevant user, software, content and other social and
instructional delivery variables, we probably will not succeed
in understanding and/or maximizing the contributions of
technological interventions in the education of disabled
learners. There is a clear need for new and thoughtful
conceptual models that consider the information processing
characteristics of disabled learners in relationship to the
delivery of effective mediating variables related to technology
applications, and that have potential for enhancing the
adaptive behavior of such users within specified content
domains.

Why are educational administrators expending scarce
financial resources to acquire microcomputers in the face of
their uncertain educational effects? Why are parents impelled
to purchase personal computers for their homes? Computer
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use in many contemporary societal contexts is being promoted
to convey the connotation of educational competence and of
the avant garde; and computer ownership has emerged as a
significant status symbol within many important institutions in
almost all societies. The allure and commercially driven
promise of potentially powerful, but as yet unsubstantiated,
educational effects of microcomputer applications has
propelled a wide international market toward mass diffusion
and adoption of these machines. People throughout the world
are being attracted to computers by promotions in the mass
media, through personal experiences with technology in the
work place, and by observations of rapid transformations to
automation in virtually all facets of their lives.

The "technology revolution" is widely perceived as having
important implications for virtually all facets of our society.
Parents of school children have come to expect much from the
educational applications of microcomputers in the schools.
Many parents believe their children must learn to be active
computer users or they will be left behind and denied the
fruits of a better future. Schools and families are being
pressed to instruct all children to acquire computer literacy
skills, The lack of ubiquitous scientific evidence for the much
heralded expectations of computer assisted instruction (CAI)
has not apparently constrained enthusiastic response for
adoption of these innovations. Parents of disabled children
with marked academic and social individual differences, are
also demanding that their children become computer literate
and socially identified as computer users.

Dr. Malka Margalit's critical analytic and empirical
concerns with microcomputers, handicapped children and their
families must be viewed within the context of a number of
important foci. First, she recognizes that microcomputers
studied alone are not apt to produce dramatic educational or
social effects. The machines are not considered independent
from other important dynamic social and educational variables
that interact in conducting innovative interventions. Hence,
she resists asking the simplistic and naive empirical questions
about microcomputer effects that have previously produced
unimpressive empirical results. She is obviously not interested
in considering Clark's "delivery truck" in isolation -- but she
does focus on the interaction between the vehicle, its
contents, its context and its drivers. She is interested in the
complexities associated with what the present writer has
referred to elsewhere as Micro-Educational Environments
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(Semmel & Lieber, 1986). Margalit knows that complex
systems produce complex problems and answers. Accordingly,
her focus breaks with much of the past research in the area
by eschewing standard reductionistic experimental
methodologies while favoring rational analysis, ethnographic
and case study approaches which produce richer descriptions
of her theoretical contributions, intervention processes and
computer literacy effects.

Margalit's model characterizes the fundamental deficits of
mildly retarded and learning disabled students as falling within
an information processing paradigm. She sees particular
deficits in speed or efficiency in processing information; these
learners are deemed to have impoverished repertoires of
previous learning (knowledge bases); they are presumed to be
poor in acquisition strategies, memory and problem solving;
and they are seen as poor in metacognitive functioning. She
seeks to identify appropriate principles of learning within the
context of her model toward realizing successful intervention
of computerized activities within the home and school.
Consistent with contemporary cognitive science theory, she
sees the necessity for developing computer programs that
train translation, schemata, strategy and automaticity skills.
The computer is seen as a valuable tool for developing both
general procedural and content specific knowledge through
augmented home instruction. Margalit cautiously discusses the
potential value of utilizing gaming, simulation, drill-and-
practice, and word processing modes of computer presentation
in the home toward reaching goals for the development of
cognitive and metacognitive strategies among disabled
students.

A unique focus of Margalit's work rests with her sensitivity
to the broad psycho-social impact that the technology
revolution is having on both disabled school children and their
families. She understands the frustrating nature of parenting
handicapped children in societies characterized by highly
valuing academic achievement. Her unique contribution is
precisely in her recognition of the unprecedented
opportunities presented by the infusion of computers into the
home. Her central thesis brings to our attention the potential
facilitating role of the family in supporting the disabled
child's home computing activities. Family dynamics are
related to empowering parents to support their child's needs
for computer competence. The analysis of the stresses
impinging on families of handicapped students and the role of
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family climate on children's academic performance includes
scholarly insights pertaining to father and mother roles in the
family. Margalit understands that mothers are more
vulnerable than fathers in regard to coping with the stress of
rearing the disabled child in the family social matrix.
Computers at home may enhance the child's personal growth,
and also may promote a helping climate for the entire family.
For example, the presence of the home computer might
provide opportunities for a greater child rearing role for
fathers which could result in a reduction of maternal stress
within the family unit. Stress reduction, control of resources
and development of coping strategies are associates of parent
"empowerment" relative to intervening at home in actively
pursuing the computer competency objectives established for
disabled children. Hence, through these conceptualized family
roles in enhancing and instructing instruction for handicapped
children, Margalit envisions the computer as a new bridge
between the school and the home.

Upon completion of this monograph, the reader will surely
recognize that Malka Margalit's work is clearly not the
product of a technological zealot. Rather, this scholarly text
represents a significant theoretically driven effort by a
special educator and socio-behavioral scientist who is
interested in the human factors that are most likely to result
in maximizing the use of technology to further the adaptive
competence of handicapped learners and their families.
Hence, this volume stands alone as a unique entry into the
multifaceted dimensions of inquiry relating handicapped
learners, their families and the supported intervention of
microcomputer applications for the purpose of maximizing
multiple educational and social outcomes. The text most
assuredly will engage the reader's interest for its superb
synthesis of empirical literature related to the topics explored
and will foster a deeper level of analysis of these issues than
has hitherto been experienced -- and will certainly stimulate
and nurture a new line of needed programmatic research in
this exciting new area of inquiry.

Melvyn 1. Semmel, Professor & Director
Special Education Research Laboratory
University of California, Santa Barbara
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Preface

The conceptualization of the stress, resources, and coping
paradigm in families with mildly handicapped children has
rapidly become the center of interest for research, clinical
practice, and special education. In this volume, mildly
handicapped children are referred to as a generic group
including children with learning disabilities, mild mental
retardation, and mild behavioral difficulties. The critical role
that parents of these youngsters may play in fostering their
children's development, which was acknowledged and
demonstrated through extensive research, served as the impetus
for this effort to identify effective intervention programs that
will aim to advance these children and at the same time to
empower their parents. Microcomputer-based interventions have
the potential to meet the basic condition for empowerment
programs, which was emphasized as enabling the individual to
experience a sense of competence in a valued and challenging
context.

Personal computers are rapidly becoming a part of our
everyday life, entering work and home environments. The
Special Education Technology Project of Tel-Aviv University
in Israel, working jointly with various similar projects in the
USA, has focused efforts on developing effective models for
technology integration in special education systems. Parents
who wished their disabled children to benefit from the
advantages of technology and to be prepared for the transition
into a society using computers, both supported the schools'
efforts to include computers in their curricula, and at the same
time urged the university project to view them as active
participants in the process, extending the desired impacts in
time and place. I believe that the case studies and examples
cited in this book often constitute the best illustration of
these families' difficulties as well as their courage and tenacity
when facing the dilemmas and challenges of their daily lives.
The families described, whose identifying information was
modified in order to protect their privacy, accurately reflect
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the observed family configurations and dynamics.

Research demonstrated that presenting a computer to a
disabled child will not create a significant change in his or her
functioning. Only through a theoretically sound technology-
supported intervention may we expect to witness a meaningful
impact on the child's development. The significant role that
parents may fulfill, in developing the age-related skills of their
disabled children through the application of computer-supported
interventions, may be a function not only of appropriate
training, but also of parental ability to add new, demanding
roles to their already existing overload of duties.

Given this growing need for a focus on the family perspective
within a model for effective integration of technology into
special education, the importance of presenting research data
on the proposed individualized, dynamic intervention model is
strengthened. The proposed model is adapted to parental needs
and resources, with special emphasis on parental roles and
the empowering process. As such, the volume is intended for
researchers and practitioners across a wide array of fields
who are interested in family research and parent empowering
interventions, and for those involved in technology integration
for youth in special education frameworks.

The book is divided into four major sections. The first section
is concerned with providing an overview of the research related
to effective integration of computers into the special education
system. A cognitive approach for skill development, through
various software programs such as drill-and-practice software,
games and simulations, and word processing, is discussed. The
second section is devoted to the application of the stress,
resources, and coping model into families with disabled children.
The suggested ecological approach highlighted the need for an
empowerment model, adapted to individual needs. The third
section deals with specific components of the proposed model,
through surveys and case studies of families who participated
in a series of studies, and with special emphasis on interactional
aspects and parental roles. Finally, the last section provides
a summary of the proposed interventional model, emphasizing
future directions for research and experimentation.

The integration of computers into homes of disabled children
has great potential to enhance the development of these
children, and to empower their parents through introducing
additional challenges into their already existing roles. My
extensive research focusing on the family climate of these
families in various ecological conditions highlighted the need
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for a multidimensional, dynamic approach to intervention
planning. I hope that this book will help crystallize issues which
may contribute to a better quality of life among these families.

Malka Margalit
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Section I
Effective Technology Integration



1

An Information Processing Model
for Intervention

Change is an expression of contrast, a conceptual figure
carved out of the ground of its unchanging counterpart
(Mahoney, 1987). Any theory of human change will therefore
need to address the complex dynamics of change and
stabilization, taking into consideration the active role that
persons play in sculpting their lives through experimentation,
yet recognizing also the person's individual structure which
may have a great impact on the person's ability or need for
change. This paradigm of change appears all the more relevant
for disabled individuals, who have often been characterized as
passive in their interactions with the environment and whose
capacity for change seems to be a function of the limitations
of their handicaps.

Any intervention program rests on the supposition that
human functioning is indeed flexible, and that the processes
involved in human change are plastic (i.e., open to alteration).
Clinical knowledge based on research and practice suggests
that the success of preventative efforts and intervention
programs may be greatly enhanced when the focus is placed
on acquiring the skills for coping with current environmental
demands and forthcoming transitions (Kendall, Lerner, &
Craighead, 1984).

Efficacious treatment of childhood problems requires the
additional understanding of developmental processes. How do
these developing processes provide a changing range of
opportunities in which experiences and/or interventions may
alter individuals? How in this manner do individuals become
part of the process of influencing their own change?
Mahoney, in his comprehensive presentation at the 1987
American Psychological Association conference, emphasized
the value of experience as a critical aspect of change. When
children and adolescents do not explore and experiment in
new ways of interacting with their internal and external“
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environments, as often occurs with the handicapped, these
youngsters are not likely to change.

Processing deficiencies

A vast body of research (Kendall, 1987; Stone & Michals,
1986; Torgesen, 1982; Worden, 1986) has demonstrated that
the source of many academic and behavior difficulties of
mildly handicapped students lies in their deficient processing
of environmental information. Mildly handicapped (Reynolds &
Lakin, 1987) or mildly disabled students denotes students who
are classified as educable mentally retarded, learning disabled,
and mildly emotionally disabled (not psychotic or autistic).

Children and adolescents with disabilities have often been
considered deficient in their information processing and
problem solving abilities, hence they may be considered
deficient in their ability to explore their environment and to
learn about it. The basic deficits in the information processing
of learning disabled and mildly mentally retarded students
were attributed to four basic variables, in which mildly
disabled students significantly differed from average students
(Reschly, 1987):

1 Speed or efficiency in elementary information
processing operations.

2 Knowledge base from previous learning.

3 Use of strategies in acquisition, memory, and problem
solving.

4 Metacognitive operation.

The cognitive behavioral orientation most appropriately
depicts disabled children's learning. This orientation
emphasizes learning principles while also underscoring the
importance of cognitive information processing variables (i.e.,
processing style, attributional patterns, and guiding schemata)
in the learning process. Accepting the influential role of
cognition in children's functioning, change introduction should
focus on cognitive variables (Kendall, 1987).

In order to compensate for deficient cognitive processing
among mildly disabled children and adolescents, a model of a
cognitive human-machine interface should be developed, which
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would serve as a tool to increase the efficiency of human
problem solving. The goals for intervention planning should
focus attempts on increasing the speed and accuracy of task
performance, expanding the amount of information available
to the disabled student, and developing effective usages of
cognitive and metacognitive strategies. Learning processes In
the computerized environment can be structured, controlled,
and accessible to experimentation and manipulations. The key
consists of the effective application of computer technology,
within an effective behavioral-cognitive oriented instructional
model which supports the learner's efforts.

The integration of technology with procedures within the
cognitive model necessitates research which should: (a)
delineate the types of problem solving situations which
consistently appear in this target group's environment and
investigate these individuals' usual responses in similar
situations, (b) evaluate what information these children and
adolescents must know and how it can be used to solve these
problems (Wood & Hollnagel, 1987), and (c) enable active
experimentation to facilitate effective learning.

Section 1 aims to present the basic learning principles
within the proposed information processing model in order to
enhance effective usage of these computerized activities in
the homes of disabled students, and to report results of
research experimentation with preferred computer activities,
emphasizing effective procedures.

Basic learning principles

The study of human learning within the information processing
model reveals a number of basic principles (Kendall, 1985;
Mahoney, 1977):

1 The human organism responds primarily to cognitive
representations and experiences in its environment,
rather than to the environment and experiences per se.

2 Most human learning is cognitively mediated.

3 Thoughts, feelings, and behaviors are interrelated
within any learning process.

4 Cognitive contents, structures, processes, and products

are important in understanding and predicting behavior,
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behavior difficulties, and interventions. Cognitive
contents refers to the actual information (i.e.,
knowledge, events, self-statements) represented in
memory. Cognitive structures can be identified as the
manner in which the contents are represented in
memory (i.e., schematic memory), thereby serving to
filter and influence the processing of information input.
Cognitive processes comprise the procedures by which
the cognitive system operates (i.e., differentiations,
identifications, distortions). Cognitive products
constitute the results of the interactions of cognitive
contents, structures, and processes (e.g., attributions).
5 Problem solving can be conceptualized as a goal-
directed search among a variety of possible solutions
within a specified problem space (Wertheimer, 1985).

Any intervention program for disabled students should be
directed toward introducing change into these cognitive
operations. Before initiating their learning activities, disabled
students must develop clear goals and acquire a greater
amount of facts and information, more effective procedures
to monitor and reach these facts, and more efficient
structures to manipulate and handle them.

Training programs

A variety of interventions implementing the problem solving
principle of the information processing model have been
explored in recent research. Mayer (1987), for example,
differentiated between the following types of skill training
programs for enhancing efficient problem solving:

1 Translation training involves teaching the student how
to transform the problem or each segment of
information into an internal representation (e.g.,
understanding and memorizing the problem).

2 Schema training involves teaching students how to
integrate the information into a  coherent
representation (e.g., knowledge of problem types,
effective categorization of problems, diagrams,
equations as representation). '
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3 Strategy training involves teaching the student how to
devise and monitor solution plans, either in general- or
domain-specific knowledge areas.

4 Automaticity training involves teaching students to
effortlessly use the procedure and skill.

Disabled students often need these four types of skill
training in order to achieve fluent performance in the
academic and nonacademic tasks presented by school and home
environments. Most intervention programs treat these training
types as representative of different yet interrelated aspects
of task performance, and their separate categorization here
is provided only for academic purposes.

The disabled as a novice problem solver analogy

An understanding of the source of disabled students'
difficulties in schema development and strategy usage can be
facilitated by the comparison between experts and novice
problem solvers. Experts, approaching problems in ways that
novices do not, possess complex problem representations or
schemata that allow appropriate inferences to be made from
problem statements. Experts' schemata consist of theoretical
constructs that denote organized bodies of specific content-
related knowledge (Beishuizen, 1988). The expert has more
differentiated schemata, containing more connections to other
related schemata (Halpern, 1987). In addition, the expert
possesses clear, preprepared structures for representing large
sets of organized information about concepts, thus facilitating
inferences concerning both general concepts and specific
structures which represent specific content areas (Anderson,
1985).

Individuals with disabilities, similarly to novice problem
solvers, have global and less sophisticated schemata (Margalit,
Weisel, Heiman, & Shulman, 1988), and usually have access
predominantly to generalized problem solving strategies. In
order to become an expert in any domain, a great deal of
experience and practice is necessary, and instruction planning
may play an important role during this practice in order to
integrate general problem solving strategies with content-
specific strategies.
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General and domain-specific strategies

Two types of strategic processing have been defined in the
literature: general strategies and domain-specific strategies:

1 General strategic skills or general problem solving can
be defined as learning general procedures that can be
adapted to solving problems in different domain areas.
Instruction in general strategies aims to enable the
student to identify and classify problems, and to
restructure, translate, and transfer knowledge and skills
to new situations (Pfeiffer, Feinberg & Gelber, 1987).

2 Domain-specific knowledge and strategies can be
defined as the declarative, procedural, or conditional
knowledge one possesses relative to a particular field
of study. Declarative knowledge refers to factual
information (knowing what), whereas procedural
knowledge consists of the compilation of declarative
knowledge into functional units (knowing how).
Conditional knowledge entails the understanding of
when and where to access certain facts or employ
particular procedures.

General problem solving training activities aim to train
individuals who have difficulties in general cognitive and
metacognitive skills and executive processing, as related to
effective problem solving (i.e., selective attention,
identification of problems and rules, planning, and
understanding others' perspectives of performance).

Research in cognitive psychology during the last two
decades has produced two undisputed findings about academic
and nonacademic performance (Alexander & Judy, 1988) with
implications for strategic processing. First, pinpointing the
value of general strategies, learners who monitor, regulate,
and manipulate information, using their general strategies and
cognitive processing during task performance, do better than
those who do not engage in such strategic processing (Flavell,
1981). Second, emphasizing the value of the domain-specific
knowledge and strategies, those who know more about a
particular domain, understand and remember better than do
those with only limited background knowledge (Glaser, 1984).
While these two findings have been consistently supported in
research, there appears to be little understanding of how
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these two forms of knowledge and strategies interact during
learning.

It seems that a certain amount of domain knowledge is
necessary for the efficient and effective utilization of general
strategic knowledge (Newell, 1980). Before the learner can
apply general strategic knowledge to a domain task, in a
manner that will facilitate completion, the learner must
possess enough knowledge relevant to that domain. Children
benefited from instruction in a general knowledge activation
strategy when they possessed a high level of knowledge in the
content area to which that strategy was being applied
(Hasselhorn & Korkel, 1986).

The ways in which knowledge and process interact can
provide significant benefits for training, if they constitute the
target of detailed investigation (Sternberg, 1985). A need
now exists to focus on these interactions, since research done
in isolation on the benefits of either content-domain or
general strategic approaches to problem solving demonstrated
that both the "knowing" and the "knowing how to know"
affect the performance of tasks.

The acquisition of metacognition

Metacognitive processing may be defined as students'
knowledge concerning themselves as learners and the
regulation of learning activity. Two major changes in the
development of the child may possibly contribute to the
acquisition of metacognition. One is comprised by the
development of the sense of self as an active cognitive agent,
and as a causal center of one's own cognitive activity. The
development of such an internal locus of control can promote
the monitoring and the regulation of the child's own cognitive
enterprises. A second kind of change that facilitates
metacognitive development consists of an increase in planning
abilities. An individual who represents and interrelates past,
present, and future actions and events should be in a good
position to acquire metacognitive knowledge. Such an
individual can notice and store covariant person, task, and
strategy factors. The mental age of the trained child is an
important condition to be considered in the acquisition of
metacognitive abilities. Adolescence may be viewed as the
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most advantageous developmental stage for focusing efforts
on metacognitive training, as youth at this age are typified by
growing self-realization and planning capacities.

The person who can look ahead also stands in a position to
scan upcoming information or impending problems, and can
plan in advance how processing resources should be allocated.
Thus, an individual who can create conscious and explicit
representations of the past, present, and future should be
more appropriately equipped to make a better adjustment to
his/her changing environment (Flavell, 1987). Another
important factor emphasized by Flavell in his studies consisted
of the finding that metacognition, like almost every other
aspect of learning, development, and life in general, improves
with practice. Through training in computerized activities,
individuals with special needs may experience effective,
content-free problem solving activities within a controlled
(computer) environment, actively repeating their performance
in order to reach automaticity.

The optimal learning environment

The stable, controllable, and individualized nature of the
computer contributes to its suitability for optimal learning
among disabled children. Two additional characteristics of an
optimal learning environment consist of the supportive adult
(teachers/parents), and the externalization of internal
structure. In several studies (Charles & Lester, 1984; Swing
& Stoibel, 1988) it was found that the presence of positive,
supportive, and effective teachers may be an important factor
in the acquisition of knowledge. Another important social-
contextual factor consists of the externalization of knowledge
through thinking-aloud or dialogues. The teacher and the peer
group have been found to solicit further elaborations or
clarifications from learners or to provide them with feedback
as to their performance (Smith & Good, 1984). This
externalization of the cognitive processes, which has been
found to have the effect of converting a highly private
endeavor to a public one, has been shown to play an important
role in optimal intervention.



Information processing model for intervention 11

Conclusions

Children and adolescents with disabilities have been
considered deficient in their abilities to explore environments
and learn critical information. Their basic deficits in
information processing were attributed to four main areas: (a)
limited speed and accuracy in performance style; (b) a limited
information base, and (c) limited cognitive and (d)
metacognitive strategies. In order to compensate for these
basic deficits, several types of computer-assisted skill training
programs should be developed to enhance the following skills:
translation, schemata, strategy, and automaticity skills.

The extent of the combination between two types of
knowledge (i.e., contents specific to the problem, and general
strategic knowledge) constitutes an essential component in
learning. Different types of software can be used to train
these two types of strategies, as can be seen on Figure 1.

Games and
simulations
General
strategies
Word-
processing
\ Domain_speciﬁc

strategies
Drill-and-

practice

Figure 1.1. Home-computing and strategy training
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In order to execute effective problem solving, an extensive
body of domain knowledge must be accessible, and general
strategies must be implemented. Metacognitive awareness of
the relatedness between domain-specific and general strategic
knowledge also comprises a crucial aspect of learning and
retention.

Surveys of computer usages by mildly disabled students in
different environments such as homes and schools (Cosden,
Gerber, Semmel, Goldman, & Semmel, 1987; Goldman &
Pellegrino, 1987) reported the three most frequent and
preferred computer-integrated activities:

1 Drill-and-practice of basic skills
2 Games and simulations
3 Writing with word processors.

Computers have been used to increase knowledge in domain-
specific areas via drill-and-practice programs and to facilitate
the development of general strategic thinking through the use
of games and simulations. The needs of disabled learners for
help within these two approaches to learning will be presented
as related to research r