
DOCUMENT RESUME

ED 112 556 EC 073 741

AUTHOR Brainard, Suzanne Gage, Ed.
TITLE Learning Disabilities: Issues and Recommendations for

Research
INSTITUTION National Inst. of Education (DHEW), Washington, D.C.f
PUB DATE Jul 74
NOTE 153p.; Papers derived from the National Institute of

Education Conference on Learning Disabilities, July
1974

EDRS PRICE
DESCRIPTORS

MF-$0.76 HC-$8.24 Plus Postage
Conference Reports; *Educational Needs; Environmental
Influences; Exceptional Child Research; *Learning
Disabilities; *Neurology; *Psychology; *Research
Needs; Sociology

4
ABSTRACT

Presented are eight author contributed papers on
research needs in the neuropsychological, socio-environmental, and
educational aspects of learning disabilities. Issues focused on in
the papers and conference include the definition of learning
disabilities, the role of screening in prevention or remediation, and
whether curriculum should focus on the strengths or weaknesses of
individuals. Among research recommendations given for the three areas
are the study of effects of social communication networks and
interaction patterns on learning, developing behavioral criteria and
neurological indices of hyperactivity, and developing profile type
assessments to help individualize instructional programs. The
following are titles and authors of included papers: "The Handicapped
Learner--Recommendations for Research" (Marion Blank); "The
Biological Bases of Development" (Susan Carey-Block); "Systematic
Instructional Procedures--An Instructional Hierarchy" (Noris Haring);
"Applied Behavior Analysis and Learning Disabilities--Curriculum
Research Recommendations" (Thomas Lovitt); "Socio-cultural Correlates
of Learning and Behavior Problems" (Jane Mercer); "The Mundane
Extreme Environment and Its Effect on Learning" (Chester Pierce);
"The Neurological Assessment of Learning Disabilities" (Rita Rudel);
and "Multi-level Approach to Research in Learning" (Cynthia Deutsch
et al). (DB)

***********************************************************************
Documents acquired by ERIC include many informal unpublished

* materials not available from other sources. ERIC makes every effort *
* to obtain the best copy available. Nevertheless, items of marginal *

* reproducibility are often encountered and this affects the quality *

* of the microfiche and hardcopy reproductions ERIC makes available *

* via the ERIC Document Reproduction Service (EDRS). EDRS is not
* responsible for the quality of the original document. Reproductions *
* supplied by EDRS are the best that can be made from the original. *
***********************************************************************



g

LEARNING DISABILITIES:
Issues and Recommendations for Research

Papers derived from the National
Institute of Education Conference
on Learning Disabilities, July 1974

Suzanne Gage Brainard, Editor

The opinions expressed in this publication do not necessari-
ly reflect the position or policy of the National Institute of
Education, and no official endorsement by the National In-
stitute of Education should be inferred.

C'i

0

National Institute
U.S. Department

and Welfare
Washington, D.C.

of Education
of Health, Education

20208



PARTICIPANTS
CONFERENCE ON LEARNING DISABILITIES

Susan Bobrow (Research Staff)
Rand Corporation

Marion Blank
Institute of Mental Health Sciences, Rutgers University Medical School

Susan Carey-Block
Department of Psychology, Massachusetts Institute of Technology

Milton Budoff
Director, Research Institute for Educational Problems, Inc.

C. Keith Connors .

Child Development Laboratory, Massachusetts General Hospital

Cynthia Deutsch
Institute for Developmental Studies, New York University

Muriel Hammer
Biometrics Research Unit, New York State Department of Mental Hygiene

Norris Haring
Director, Experimental Educational Unit, University of Washington

Thomas C. Lovitt
Experimental Educational Unit, University of Washington

Jane Mercer
Department of Sociology,_ University of California

Chester M. Pierce
Graduate School of Education and Medical School, Harvard University

Rita G. Rudel
Neurological Institute, Columbia University

Suzanne Salzinger
Biometrics Research Unit, New York State Department of Mental Hygiene

Joseph Zubin*
Chief, Psychiatric Research, Biometrics Research, New York State Department of. Mental Hy-
giene

Julie Mitchell
Department of Health, Education and Welfare, Office of the Assistant Secretary for Planning
and Evaluation

*Chairman

i

C'I



TABLE OF CONTENTS

Foreword
Introduction
Issues
Research Recommendations
Abstracts of Papers
Papers

"The Handicapped Learner: Recommeridations for Research"
Marion Blank

"The Biological Bases of Development"
Susan Carey-Block

"Systematic Instructional Procedures: An Instructional Hierarchy"
Norris Haring

"Applied Behavior Analysis and Learning Disabilities: Curriculum Research Recommendations"
Thomas C. Lovitt

"Socio-cultural Correlates of Leaning and Behavior Problems"
Jane Mercer

"The Mundane Extreme Environment and Its Effect on Learning"
Chester M. Pierce

"The Neurological Assessment of Learning Disabilities"
Rita G. Rudel

"Multi-level Approach to Research in Learning"
Cynthia Deutsch
Muriel Hammer
Suzanne Salzinger

iii



FOREWORD

The importance of research on the problems of the Handicapped has been recognized for several
years. However, the current movement toward 'equal opportunity' for all, both in education and em-
ployment, has further strengthened the significance of research in this field. More people are becoming
aware of the sociological and educational implications of different handicaps. This is readily exempli-
fied by the current trend to re-integrate the regular classrooms and children "placed" in special classes
- "placed" for any number of various reasons. The inequalities of opportunity to receive a quality
education are preponderant. In order to achieve quality will require further knowledge about the proc-
esses of learning and education.

One of the major goals of the National Institute of Education is to investigate ways of developing
reading, writing and mathematical skills in all children through research and development on learning,
teaching and measurement. One of the important sources of difficulty in developing these skills is the
predominance of learning disabilities and associated behavior problems. Extensive consultation with
other agencies* conducting related work revealed that more research was needed in this area. For these
reasons, the Institute decided to hold the conference reported here.

The,primary objectives were to: (1) explore and further clarify the determinants of learning disabili-
ties and associated behavior problems; (2) define specific areas of research that could systematically
extend our knowledge base; (3) provide a preliminary agenda for further research into the nature, caus-
es and prevention of learning disabilities and associated behavior problems.

As a first step toward these objectives, several leading experts from a variety of relevant fields were
invited to write papers providing NIE with specific recommendations for needed research. Of eight
papers, two focussed on neuropsychological research, two on socio-environmental research and two on
educational research. The other two papers focussed on (1) an interaction of socio-environmental re-
search and educational research, and (2) an interaction of neuropsychological research and educational
research. A two-day conference was held to discuss the completed papers and to make final recom-
mendations for further research.

The proceedings of the meeting and the papers are presented in this report.

'National Institute of Mental Health, National Institute of Neurological Diseases and Stroke, National Science Foundation, Office of Education.
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INTRODUCTION

For many years children have been observed who appear normal physically, have normal intellectual
potential, but have problems in learning and adjustment severe enough to prevent them from perform-
ing adequately in the classroom. Although various terms have been used to describe such children, the
central and crucial features are presumed to be (1) a certain degree of vulnerability preventing normal
learning, which is often assumed to be due to physiological factors such as minimal neurological im-
pairment, or (2) some form of environmental deprivation in early development. The generic term com-
monly used for this group is Learning Disabled.

The learning and behavioral disabilities manifested by this group include various combinations of
several psychological and physiological symptoms. Symptoms which are often mentioned include disor-
ders in one or more of the processes of thinking, conceptualization, learning, memory, speech, lan-
guage, attention, perception, emotional behavior, neuromuscular or motor coordination, reading, writ-
ing, arithmetic, discrepancies between intellectual achievement potential and achievement level, and
developmental disparity in the psychological processes related to education.

In most instances, a description of a learning disabled child tends to be comparative. "Comparing
him with the statistical image of normal child provides a portrait of his "otherness'. He is 'other-
wise' in relation to his environment and to the manner in which he is expected to perform."' He can
also be portrayed in the way in which h, varies from the normal profile of child development. "Physi-
cally, he grows like the normal child and his emotional needs are the same. It is in the realm of behav-
ior and learning that he is recognized as `other."2

No accurate census exists of the number of learning disabled children nor is the percentage which
they represent in the general childhood population known. Nevertheless, it is estimated that from ten
to twenty percent of our school population have some type of learning disability.? However, all reports
indicate a higher percentage of boys than girls; the reported ratio of learning disabled boys to girls
ranges from 25 to 1 in some public schools to 9 to 1 in other schools.4 The large number of special
education programs which have been implemented in school systems across the U.S. to cope with this
problem indicates the seriousness with which the situation is viewed by educators.

Unfortunately, our understanding of the nature of learning disabilities and behavior problems is se-
verely limited. This is partially due to the relatively recent recognition of the magnitude of the problem

a recognition partly due to increasing discrepancies between the changing norms of the educational
establishment and the school population. it has claimed the attention of researchers only in recent
years, and only after educators became aware of the existence of a large group of students exhibiting
some characteristics of mental retardation despite having at least average intelligence.

Currently, there are three broad interpretations of the phenomena of learning disabilities and behav-
ior problems the neuropsychological, the socio-environmental and the educational. According to the first,
learning disabilities and behavior problems are the product of minimum and often unspecified neurolog-
ical impairment. According to the second, learning disabilities and behavior problems are a product of
the child's disordered environment. According to the last interpretation, learning disabilities and behav-
ior problems are, in large part, a product of our present school system. At this time, we do not know
with any certainty the validity of any of the interpretations, nor do we have any clear idea of the inter-
action among the three explanations in accounting for the phenomena.

'Lewis. Richard S.. Straus,. Alfred A.. and Lehtmen. Laura E.. The Other Child. Grune and Stratton, Inc., New York, New York, 1960.

21bid.

;Johnson, Doris 1., and Myklebust, Helmer. R., Learning Disabilities. Educational Principles and Practices, Grunc and Stratton, Inc., New York,
New York, 1967.

truit.kshank, William M., The Brain-Impaired Child in Hume, School, and Community, Syracuse University Press, Syracuse, New York, 1%7.
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ISSUES

Several issues were raised during the course of the conference which seem of sufficient importance
to discuss in addition to the papers themselves. Recurrent themes in the conference discussions were
definition of a learning disability, screening, etiology, remediation, and coordination of efforts between

A the research and teaching communities.

Definition of Learning Disability

The literature reveals that a number of different terms are being used 'to refer to the population in
question. Among these are terms such as brain-injured, learning disabilities, learning disorders, psycho-
neurological learning disorders, developmental imbalances, and minimal brain dysfunction syndrome.

One of the most difficult problems in tht investigation of learning and learning disabilities has been
the lack of clear definition of terminology.' Several diagnostic terms have been used to describe chil-
dren with learning disabilities and behavior problems related to a neurological handicap. Some of these
include:

Minimal Neurological Handicap or Impairment
Cerebral Dysrhythmia
Chronic Brain Syndrome
Brain Damage
Dyslexia (by definition)

A great deal of confusion has grown out of the inappropriate use of the term "brain-injured" (and
synonymous terms) to describe a group of children with mild-to-severe learning disabilities and disor-
ganized behaviors. Stevens and Birch6 discussed four objections to this terminology.

"1 The term is an etiological concept and does not appropriately describe the symptom complex. This is important
because the condition which prevails is viewed in terms of symptoms rather than etiology.

"2 The term is associated with other conditions some of which have no relation to the symptom complex com-
monly referred to as 'brain injury'.

"3 The term does not help in the development of a sound therapeutic approach and in practice teachers and
clinicians tend to approach the problem in terms of symptom redaction.

"4 The term is not suited for use as a descriptive one since it is essentially a generic expression, the use of which
results in over-simplification."

As Birch7 pointed out, the syndromes of dysfunction that may result from brain damage may vary
with respect to etiology, extent, type of lesion, locus, duration of damage, rate at which damage has
been sustained, time of life and developmental stage at which the injury has occurred. "In point of
fact there is not a minimally brain-damaged child but rather many varieties of brain-damaged child-
ren."8

5Hughes, John R "Electroencephalograph) and Learning," Progress in Learning Disabilities, By Myklebust, Helmer R., Vol. 1, Grune and Strut.
ton, New York, New York, 1968.

8Sttvens, Godfrey D , and Birch, I W , "A Proposal for Clarification of the Terminology.Used to Describe Beam- Injured Children." Exceptional
Children, 23, pp. 346-349. May. 1957.

?Birch, Herbert G , Brain Damage in Children the Biological and Social Aspects, The Williams and Wilkins Company, New York, New York,
1964.

81bid.
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After some discussion of thealternative definitions of learning disabilities, the participants decided
to accept, with one exception, the Department of Health, Education and Welfare's definition as a start-
ing point. The definition reads as follows:

The term 'children with speak learning disabilities means those uhildren who have a disorder in one or more of
the bash. psyybologiLal processes involved in understanding or in using language, spoken written, which disorder
may manifest itself in imperfect ability to listen, think, speak, read, write, spell, or do mathematical calculations
SULK disorders inLlude such Londitions as perLepithil handicaps, brain injury, minimal brain dysfunction, dyslexia,
and developmental aphasia. SULK term does not indude Idren who have learning problems which are primarily
the result of visual, hearing, or motor handicaps, of mental retardation, or emotional disturbance, or of environ-
mental disadvantage.

(April 13, 1970 Public Law 91-230
84 Stat. 177 (15))

The exception taken was to the last section of the definition, that learning disabilities could not be
". . .primarily the result. . .of environmental disadvantage. . . ."

What is the Role of Screening in Prevention or Remediation?

The position taken by Rude! and Block is that screening is necessary for either prevention or reme-
diation. They both contend that test instruments could identify potential sources as well as exi ,ting
causes of learning disabilities. In addition, they emphasize the development of relevant norms as a
background against which a variety of diagnostic indices (finger tapping, naming, etc.) could be used to
locate neurological and linguistic anomalies.

Deutsch, Hammer and Salzinger consider the majority of learning disabilities to be educational-sys-
tem-produced. Nevertheless, they believe a preventive approach must include a constant monitoring of
social, cognitive and perceptual functioning in order to achieve a good match between the child's in-
trinsic functioning and the demands of the curriculum.

Similarly, Pierce considers the "mundane extreme environment" (i.e., the inner city) to be the pri-
mary cause of learning disabilities, yet he does acknowledge that certain children are more vulnerable
than others to its effects (e.g., birth trauma).

Blank, Lov itt and Haring share, in some respects, a perspective which does not envisage screening
as a process distinct from the learning situation. Rather, they see adequate and individualized instruc-
tion as simultaneously diagnostic, preventive and remedial, depending on the existing needs of the
child.

The main emphasis on screening comes from those with the strongest commitment to a biological
account of learning disabilities. However, two additional positions are held. The first acknowledges
that some learning disabilities can be physiologically based, and therefore are appropriate for some
screening techniques, but insists that the bulk of the problem is sociologically and/or psychologically
determined, for which screening devices are yet to be developed. The second position requires screen-
ing not of children but of the learning situation. In this case all children, learning disabled or other-
wtse, are assumed to be optimally accommodated by individualized curriculum and responsive teaching.
Regardless, of origin, the deviant perceptual and sensory capacities as well as the physiological need to
be assessed.

Is it necessary to determine the etiology of a learning disability in order to provide treatment?

Reliable and consistent figures indicating the number of children with learning disabilities are difficult
to obtain, however, it is generally estimated at 10-15 percent of the nation's children. Within this 10-15
percent, the severity of the deficit varies on a continuum from mildly to severely disabled. As a start-
ing point, the participants separated children with learning disabilities into two groups: those at the far
end of the continuum who are severely disabled and those who fall anywhere else on the continuum. It
was generally agreed that the severely disabled comprise about 2 percent of this group. According to
the participants, such disabilities have a physiological basis regardless of the etiology. In addition, the
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most clear-cut evidence for the presence of perceptual, neurological or other systemic disorders can be
found among this 2 percent.

On the other hand, there was general agreement that some learning disabilities are not inherent in the
physiology of the individual but are instead a response to inappropriate or c ,cessive demands of the
school system itself. The concept of "system produced disability," which was introduced by Deutsch,
Hammer and Salzinger, was acknowledged by all participants. However, the question which arises and
remains unanswered is: What proportion of learning disability cases can one ascribe, purely or even
primarily, to socio-cultural causes? At this point both disagreement and confusion occur because no
clear lines can be drawn between the contributing causes. The physiological and sociological factors
group together to form a dense pattern of multiple causation. In some cases, the socio-cultural conflict
may be strong enough a account for the development of a learning disability, in others, the psycholog-
ical disturbance or t ,e minimal physiological deficit may be pronounced enough to account for it.
Moreover, it is like j that the disability can be attributed to multiple factors.

At this point one is confronted with the difficulty of pinpointing etiology, in specifying functional dis-
turbances and then in trying to bridge the gap between etiolog; and remediation. Although the consen-
sus of the conference was that determining the etiology of learning disabilities in individuals is of sec-
ondary importance to remediation, the participants did not intend to devalue basic research into the
etiology of various disabilities. Instead, they emphasized the need for immediate action (which can be
expected to lead ultimately to better remedies) once a learning disability appears imminent or already
exists.

Should the development of curriculum be Jased primarily on the strengthsor weaknesses of individuals?

The concept of identifying areas of strength and weakness in an individual's learning ability is not
new However, during the course of the conference various participants expressed disparate views on
the use to be made of the particular !trengths and weaknesses. Rudel and Block stressed the impor-
tance of neurological diagnosis in order to identify systemic weaknesses. On the other hand, Deutsch,
Hammer and Salzinger recommended profile assessment, especially in the areas of perception, lan-
guage skills, and social variables, in order to match children with appropriate curricula.

The question that arises is what to do once the strengths or weaknesses have been identified. If the
curriculum and teaching are focussed on the areas of strength, one might indirectly foster and maintain
the weaknesses. But, if the focus is on the areas of weakness, even with a remedial approach the
learning process could be complicated considerably. Blank views the concept of remediation in relation
to three basic questions: (1) can the deficient skill be developed? (2) can the deficiency be by-passed
and the same goals be attained through other skills? (3) should the deficient area be abandoned as a
goal of teaching?

Lovitt approaches the question of individual strengths and weaknesses another way through a
detailed analysis of behavior. Because he advocates dealing with one behavior at a time, his emphasis
is not on potential wide-ranging deficits but on a particular learning task that cannot be performed at a
certain point in time. Attention is focussed on determining precisely the conditions conducive to per-
forming specific tasks. An advantage to this approach is that it applies equally well to normal or dis-
abled children without entailing segregation on the basis of either potential or demonstrated ability.

Perhaps the most conspicuous disadvantage to behavior analysis is the danger of its being too con-
text-dependent or of being reduced to meaningless units. Budoff repeatedly stressed that the essential
aim of teaching is to produce self-generated learning. However, carefully calibrated teaching proce-
dures could work against the development of such a capacity. Blank pointed out that even if one iden-
tifies precise conditions which facilitate the development of skills, the basic issue is what the child
does with the acquired skills? If learning becomes context-dependent and does not generalize, a more
critical form of learning disability is created. Hammer discussed further disadvantages such as over-
looking indirect effects of teaching procedures, the possibilities of positive and negative transfer, and
the importance of recognizing that certain things may be taught that were not intended.



Nevertheless, even those who were most concerned with the problems of closely defined teaching
and curriculum consider the advantages to outweigh the disadvantages for children with learning disa-
bilities. If the potential dangers of behavior analysis are recognized, the approach itself could be used
to investigate the pitfalls of this technique. Both Haring and Loitt agreed on the need for further re-
search on transfer and generalization of skills and the importance of generative learning.

How can the teaching and research communities which address the problems of learning disabilities be
brought together to coordinate efforts?

Although most would agree in theory that the needs of teaching and the findings of research should
be coordinated, in practice, different approaches to either teaching or research often suggest different
means to this end.

To illustrate. the biological approach of Rudel and BloLk emphasizes the development of more ade-
quate diagnostic tests and the establishment of broader-based norms. According to this view, diagnos-
tk needs precede curriculum design, and schools provide the relevant populations for reseal-Lit rather
than the setting for research. Similarly, Pierce and Mercer do not see schools as critical research set-
tings but consider them in relation to, their larger socio-cultural context. That is, variables in the entire
socio-cultural setting and their effects are seen as the true target for research.

Loitt makes the most explicit request for narrowing the gap between teseara and teaching by reL-
ommending the establishment of curriculum research da;srooms in public schools. He considers ap-
plied behavior analysis to be the most appropriate method to combine research and teaching, and fur-
ther contends that if this technique were used by both communities the gap between them would be
reduced. Haring, too, recommends research on instructional techniques.

Although Blank is less explicit about the relationship between re:xak.h and teaching, the focus of
her research recommendations is on the needs of teaLhers. One of her major cont..erns is the need to
train teaLhers in error analysis techniques, She implies the need for sLhool based training of teachers,
but does not give this point specific attention.

Finally, Deutsch, Hammer and Salzinger, who consider the majority of learning disabilities to be
system-produt..ed, believe that research must be LonduLted not only in laboratories but also in the multi-
ple settings in which children are expeded to learn (sLhool, family, peer groups, etc.). The pressures
from the teachers, school administrators, unions and the community are considered to be pervasive
obstacles to change, ones w hiLh could be studied diredly although such a focus should not preclude
the laboratory study of learning itself.

The consensus of the participants was that the most direct way to assist schools in determining what
changes need to be made is to work in the schools themselves. Although this is one alternative answer
to the issue raised, it in no way addresses how such Lonergent..e between the teaching and research
communities could be brought about.
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RESEARCH RECOMMENDATIONS

The results of the conference, as well as the breadth of research activity relating to learning disabili-
ties, make it clear that few, if any, novel recommendations can be made for specific areas of research.
Rather, it is on the individual project level that one might expect novel contributions in terms of meth-
odology, experimental design, analysis of data and interpretation. The traditional problem with re-
search in these basic areas is that regardless of the individual value of experimental studies, their re-
sults have not been cumulative in effect, nor have their findings been generalizable. Because of the va-
riety of different experimental approaches, it is often difficult to compare or explain results which ap-
pear to be inconsistent. Furthermore, the research findings are too often left in the laboratories and li-
braries, because their application in schools, by teachers, has been far too limited.

Given that the research areas related to the problems described above remain fairly constant, our
purpose here is to suggest a research strategy which might in some way obviate the fundamental short-
comings in implementation or coordination. Such an overall strategy would entail:

Coordination of efforts between the teaching and research communities.

Conducting more research in the school settings and surrounding environments.

A balanced, systematic strategy would integrate the variety of factors contributing to learning disa-
bilities into a larger conceptual framework. Three broad areas to be included in the conceptual frame-
work can be loosely designated as socio-cultural, neuropsychological and educational. Recommenda-
tions stemming from these approaches include:

Socio-cult ural

The study of social communication networks and interaction patterns among individuals, along
with their effects on learning.

The initiation of longitudinal studies of children with learning disabilities, particularly among
minority populations, in order to analyze in detail the child's home and school environments
and the parents' and teachers' response to these.

The continued investigation of high risk populations for learning disability cases; that is, identi-
fying the characteristics of the vulnerable individuals such as ethnic origin, family structure,
socio-econcmic status, family interaction, and hospital record of gestation and delivery.

Neuropsychological

Conducting studies of lateralization using neurological techniques to measure differential func-
tioning between the left and right sides of the brain.

Developing behavioral criteria and neurological indices of hyperactivity.

Investigation of factors directing and controlling attention.

Investigation of the development of the spontaneous occurrence of orienting, observing and
search behaviors.

Investigation of how memory changes with age, which factors improve memory and how they
interact with age.
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Conducting studies of early language development, and early syntax usage, as well as studies
of rapid naming, speed of object naming, and word association tests which can be used as di-
agnostic instruments for learning disabilities.

Educational

Determining what cognitive strategies children use, with particular attention to the analysis of
strategies necessary for the handling of sequentially based information.

Developing profile-type assessments (particularly in the areas of perception, language skills and
description of social factors) in order to determine appropriate curricula for individual chil-
dren.

Determining how a teacher can identify the phases of development in which a child functions,
and the general instructional procedures appropriate to each phase.

Identifying the specific pedagogical tactics that facilitate learning, as well as those that are
most useful in helping a child overcome his learning difficulties and determining whether a com-
mon set of principles underlies these tactics.

While the research recommended ers a wide gamut, the goal is not only to stimulate interdiscipli-
nary research but also to provide fot *..,. coordination. In a multi-faceted problem area such as learning
disabilities, it would be unwise to neglect whole areas of research in favor of a narrower focus on ei-
ther one discipline or purely experimental research . With both the causative and remedial-factors per-
tinent to learning disabilities still to be isolated, one cannot predict from which discipline or area a
breakthrough is most likely to come.

In other words, the strategy proposed in one that does not call for only the further refinement of the
neuropsychological, socio-environmental, and educational perspectives, but a synthesis of these three
perspectives. For example, research to resolve some of the anomalies resulting from the existence of
the three perspectives is sorely needed. An adequate research strategy should be inclusive rather than
exclusive, but systematically so, ensuring balance and coordination of all its components.
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THE HANDICAPPED LEARNER: RECOMMENDATIONS FOR RESEARCH

Marion Blank
Institute of Mental Health Services
Rutgers University Medical School

Overview

Two major areas of. research for the handicapped child are the focus of this paper. One is the devel-
opment of techniques for understanding the cognitive processes responsible for the difficulties of the
child with learning impairments. The hypothesis is advanced here that a central and little studied area
is the children's difficulty in the handling of complex, sequenced information (e.g., a reading passage)
where the focus rapidly shifts so that a range of 10 to IS major different cognitive demands might be

made in a period of a minute or two. Relatively few research techniques are available for studying the
sequential organization of thought. Therefore, basic research in this area is essential.

The second area for suggested research is that of program development and teacher effectiveness.

Even if the factors responsible for the children's difficulties were understood, the problem remains of
determining whether areas in which they are deficient can be, a) developed directly, b) achieved
through compensatory techniques that by-pass the difficulty, or c) whether the area should be aban-
doned as a goal of teaching.

In addition, information is needed on the precise role that teachers play in children's learning. Pre-
cise measures must be developed to determine the effectiveness with which they help, and fail to help,
the child to master the material with which he experiences difficulty.

Research Recommendations

The study of cognitive processes contributing to the difficulties of learning disabled children should

include:

Determination of what strategies children use in coping with academically related cognitive

demands.

Determination of which aids or cues are most helpful in overcoming the difficulties.

Analysis of the demands of school-based material after the fourth grade and

Determination of the extent to which a well-functioning child spontaneously places new infor-
mation in an implicit framework and the extent to which this skill is present or absent in poor-

ly functioning children.
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THE BIOLOGICAL BASES OF COGNITIVE DEVELOPMENT

Susan Carey-Block
Department of Psychology

Massachusetts Institute of Technology

Overview

It is proposed in this paper that the biological bases of learning disabilities be studied in the context
of the biological bases of normal development. Rather than look for abstract, general descriptions
which apply to all intellectual functioning, specific abilities should be chosen and analyzed in depth.
The contention is that biological evidence for many different cognitive and perceptual mechanisms with
different developmental courses appears to outweigh evidence for overall stages.

To illustrate, two cases of specific development are presented: one being an ability dependent on left
hemispheric functions (speech perception at the phonemic level) and the other dependent on right hem-
ispheric functions (face perception).

Three models for the biological bases of learning disabilities ve discussed: 1) general maturational
lag 2) slow differentiation of or slow development of connections between cortical areas of specializa-

tion, and 3) highly specific syndromes.

Research Recommendations

Research into the biology of normal development is recommended. This would include:

The study of the normal course of lateralization of functior., of commitment of cortical areas,
of critical periods for various feature detector systems and of completion of the functional
connections among various areas of the brain.

The use of clinical adult syndromes as a basis for understanding the developmental of abilities
basic to learning problems.

Establishing developmental norms in order that learning disabilities can be tested and diag-

nosed in terms of functional systems.



SYSTEMATIC INSTRUCTIONAL PROCEDURES: AN INSTRUCTIONAL HIERARCHY

Norris G. Haring
Experimental Educational Unit

University of Washington

Overview

As a result of the need for more precisely arranged instructional events, the development of a hier-
archy of instructional procedures is proposed. This hierarchy would yield guidelines for instruction and
performance evaluation. In addition, it would enable teachers to promote pupils' continued growth
through improved individualized instruction.

The four classes of instructional procedures proposed are: demonstration and/or modelling; drill;
combined drill and practice; and application. The problem is to determine the functional relationship
between these procedures and the various phases of skill development - acquisition, mastery, mainte-
nance, transfer and generalization.

Research Recommendations

It is suggested that research must go beyond the present concern with broad hierarchies and begin to
investigate the discrete task levels within an overall hierarchy of skill development.

The development of steps within such a hierarchy requires four areas of research:

To define and differentiate the various phases of skill development.

To determine general instructional strategies which are effective during each phase of learning.

To determine the relationship between specific instructional tactics and certain types of skill
development.

To investigate systematically any learning that involves a number of discrete skill levels.



APPLIED BEHAVIOR ANALYSIS AND LEARNING DISABILITIES: CURRICULUM RESEARCH
RECOMMENDATIONS

Thomas C. Levitt
Experimental Educational Unit

University of Washington ,.

Overview f%

The paper describes the principles of applied behavior analysis as they relate to the study and reme-
diation of learning disabilities. The methodology, which is directed at a fine-grained analysis of individ-
ual behavior, requires direct measurement, daily measurement, replicable teaching procedures, individ-
ual analysis and experimental control.

Since learning and what is learned are simultaneous aspects of the learning process, detailed analysis
is also applied to the curriculum areas (six in this case) in order to identify the components of the be-
havior which demonstrate subject mastery. Optimal sequencing of these skills and techniques to deter-
mine how they can best be developed (whether specific to individuals or generalizable) must also be
determined. It is contended that the learning process does not end with mastery of a defined set of
behaviors, for the retention and transfer of skills, whether as responses or across stimulus situations,
are crucial to learning ability.

Research Recommendations

Six curriculum areas (reading, spelling, composition, penmanship, arithmetic and pupil-management)
are considered in need of research to specify the elements which comprise them and to establish the
sequencing of these elements. Then the techniques which are best suited to developing these requisite
skills, or elements, must be established. Mastery, retention and generalization, along with the condi-
tions that influence all three processes, should be researched.

Furthermore, if research findings are to be applied in the classroom, logistics research into classroom
management must be encouraged.

This would require:
Establishing a confederation of university research units, with each unit using similar metho-
dology but focussing on a specific curriculum area.

Establishment of research units in public schools.
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SOCIO-CULTURAL CORRELATES OF LEARNING

Jane R. Mercer
Department of Sociology

University of California, Riverside

Overview

In this paper, the characteristics and assumptions of three conceptual models are delineated and rec-
ommendations are made for their use in studying learning disabilities and behavior problems. The three
models are the Pathological, Statistical and Social System.

The Pathological Model is appropriate when there is reason to hypothesize that certain socio-cultural
factors are producing measurable changes in the biological organism of the child; these changes are
producing specific behavioral manifestations; and these behavioral manifestations are regarded as disa-
bilities or problems in most socio-cultural groups. .,

The Statistical Model is appropriate when it has been established that the investigator is dealing with
a single population, statistically and socio-culturally; that the distribution of behavioral manifestations
in the population is normal; and that there is a value consensus in the population that the behavioral
manifestations under study are of substantive significance and not an artifact generated by the model.

The Social System Model is appropriate when there is reason to hypothesize that behavioral mani-
festations are both social system specific and status specific, primarily behavioral definitions of role
performance generated within a social group; when "normal" structure, the expectations of which are
determinable by studying the direction and degree of positive and negative sanctions operating within
the system; and when "problem" behaviors do not have any clearcut biological basis.

Research Recommendations

Two recommendations for a research agenda of projects dealing with the sociocultural correlates of
behavior are made:

The use of a variety of conceptual models or perspectives integrated into a balanced, systemat-
ic research effort.

Explicit recognition by each investigator of the particular conceptual model or perspective he
selects and its implications, which will, in turn, determine how "learning disabilities and be-
havior problems" will be defined and operationalized.
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THE MUNDANE EXTREME ENVIRONMENT AND ITS EFFECT ON LEARNING

Chester M. Pierce
Graduate School of Education

Medical School
Harvard University

Overview

This paper starts with a consideration of the special and diverse problems that baffle and confound
the consideration of "learning disabilities and behavior problems" in the minority poor. As a model for
the generation of researchable ideas it is suggested that life adjustment in an inner city should be com-
pared to life adjustment in an extreme exotic environment. The inner city can be classified as an ex-
treme mundane environment. It is hypothesized that it is much more difficult to live under mundane
than exotic duress. Since so much useful data have been accumulated about adjustment and learning in
the exotic situation it is thought that this informatin could be useful in making novel and impactful re-
search in the inner city.

An analysis of the attributes of an extreme environment are presented. These attributes include
forced socializing, depression, spatial isolation, time elasticity, biological dysrythmia, sociological dys-
rythmia, increased free time, noise/silence extremes, loneliness, fears of abandonment, anxiety, panic,
information fractionalizatiun, boredom and inability to escape.

Learning and behavior problems are considered to develop in relation to these attributes. The attrib-
utes in various combinations cause some population sub-segments in the inner city to be especially
vulnerable to a plethora of grievous symptoms of augmented dependency, decreased self-confidence
and exaggerated deference. Such symptoms serve survival although in a less than effective manner.

Research Recommendations

Recommendations for basic and applied research are made on the basis of the submitted theory. In
general the recommendations are for a commitment of "outside world" interest (similar to that given
to astronauts or polar explorers). Specific proposals emphasize the need for careful descriptions of
Black populations in the move toward constructing quantitative research.
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NEUROLOGICAL ASSESSMENT OF LEARNING DISABILITIES

Rita G. Rudel
Neurological Institute
Columbia University

Overview

Research findings are presented to indicate that early brain damage spares sensory and basic lan-
guage functions, with the effects of such impairment being most apparent at complex levels of func-
tioning. Furthermore, impairments in complex functioning are found to be comparable to those which
result from brain damage in adults. In the case of early damage, regardless of the etiology brain
trauma, genetic differences, or environmental deprivation the disability seems to lead to physiologi-
cal alterations which in turn result in problems with learning.

Sysfunctions in three areas attention, lateralization of function. and language are considered to
be both widespread and of special significance in relation to learning disabilities.

Research Recommendations

Research on diagnostic instruments is strongly recommended. The focus of such research is on the
development of neurological and physiological tests to locate the area of dysfunction. Specific areas
for research include:

Development of behavioral criteria for hyperactivity and attentional deficits at home and at
school, through the development of neurological indices.

Laterilization studies based on neurological indices to measure speed of performance on left
and right sides of the brain and the difference between them.

Language studies of early language development, early syntax usage, and rote memory tests,
as well as studies of rapid naming, speed of object naming, word association tests to test for
fluency and possible early dysphasia.
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MULTI-LEVEL APPROACH TO RESEARCH IN LEARNING

Cynthia Deutsch
Institute for Developmental Studies

New York University

Muriel Hammer
Suzanne Sa Iiinger

Biometrics Research Unit
New York State Department of Mental Hygiene

Over view

This paper has been based on the premise that learning disabilities, as they have been traditionally
defined, are in large measure a product of our present school system. For an enormous number of chil-
dren whose backgrounds are discontinuous with the cultural norms of the schcol, the system has ac-
tually produced intellectual problems where none need exist. Only for children who have measurable
sensory and perceptual difficulties has remediation been successful. But for the large majority of chil-
dren labeled learning disabled, the typical techniques of remediation have failed because what is need-
ed instead are flexible curricula and teaching procedures adaptable to the differing needs of different
children.

Research Recommendations

Priorities for research resulting from such a conceptualization can be set forth on several levels,
ranging from social analyses of the schools and the children they serve to assessment techniques for
individual children. Within this broad range, attention should be focussed on a number of research
areas:

Studies of existing social networks and how such information can be utilized in improving
learning.

Studies in perception and learning focussed on the questions of modality influences, the role of
feedback in learning, the development of orienting, observing, and search behavior, factors
directing or controlling attention, and the development of memory and investigation of factors
which enhance it.

Studies in language focussed on its use in the organization and conceptualization of informa-
tion and for communication; and studies geared toward the development of individual assess-
ment procedures.

xxviii



THE HANDICAPPED LEARNER:
RECOMMENDATIONS FOR RESEARCH

Marion Blank



The term "handicapped learner" is a deceptively simple label that subsumes a number of complex
issues. These include a) the different entities represented by this term, b) the different processes re-
sponsible for the learning difficulties and c) the different treatment procedures that must be adopted if
effective learning is to occur. Given a problem of this breadth, it is inevitable that any single investiga-
tor's view of the issues is going to be influenced, and ultimately restricted, by the particular focus he
or she has had on the problem. In my on case, my major experience has been with those children
from socio-economically "disadvantaged" backgrounds who function poorly in the academic setting.
This is by no means a small group, in fact, they probably form the majority of handicapped learners in
this, and in most, technologically advanced countries. Nevertheless, their difficulties are in many ways
different from those of other handicapped learners and the comments that follow should be interpreted
with this limitation in mind. One further proviso is in order with regard to the comments that follow.
In an effort to focus on which I believe to be the key problems, I have oversimplified some of the
questions and issues. In all Lases, however, I have endeavored to retain the essential findings that ha% e
been obtained in particular areas.

As is the case with many forms of disability, the identification of the poorly functioning disadvantaged
child is not difficult. Any number of socio-familial and psychometric measures can be and are being used,
to predict, with a relatively high degree of accuracy, the children who are likely to encounter difficulty in
school. These measures include such variables as number of children in the family (the larger the
the greater probability of poor learning in the children), sex (boys exhibit considerably more difficulty than
girls with the ratio being about 4 to I), educational level of the parents (the fewer grades completed by the
parent, the poorer the performance), IQ performance, (the lower the child's IQ, particularly in the range
under the mean for his economic group, the greater the likelihood of failure), first grade classroom beim%
for (the greater the behavioral problems shown in lust grade, the greater the likelihood of poor perform-
ance throughout the school years). auditory discrimination (the poorer the ability to judge similarities and
differences between sounds, the poorer the school performance), finger tapping (the slower the rate of tap
ping one's index finger for d one minute period, the poorer the school achievement), and so on almost ad
infinitum. Thus, it is not difficult to identify the children about whom we are concerned. In many cases,
through the use of socio-familial data, the prediction can be made at, or even before, birth, through the use

psychodiagnostic instruments, the identification Lan be made w ith approximately 80 to 90 < .it.A.liratt.) by
kindergarten age.

The key problem with this group of children, is not in diagnosis, rather it is in understanding the
processes responsible for their disability. It is in this area that I believe much of the educational re-
search effort should be concentrated. In calling for an identification of the processes responsible for
learning difficulties. I am not referring to further correlational studies which will again shove that poor
academic achievement in these children is associated with poor performance on a particular test. We
already know that almost any developmentally sensitive cognitive task will show a relationship to
learning difficulties. That is, on almost all the tests used the poorly functioning child will show a delay,
or what has been termed a developmental lag, on the skills in question.*

The presence of a developmental lag argues not only against the development of additional tests that
will correlate with school performance, it also has implications which argue against the usefulness of

For example, on tests Sual as those of finger tapping, auditoly discrimination. use of ..orii.t.pts. and w.abulaty, thc ,how,
one to three year lag "depending upon the nature of the test and the age of tcstingo. Thus, if well functioning child ischici,es ccriin auditor) ills
emulations at 5 years, the handicapped learner will learn to nuke these discriminrions at 7 )ears. ruuhctmore. this dcselopmcnial Iq.
in the lower souoei.onomii. groups of all technological countries (where the (,.tors of race and class are not confounded as they alt. in th, L.toted
States).

*Prepared for the National Institute of liducationJunc 1974.
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looking toward developmental theories (e.g., Piagetian theory) to aid our understanding of the handl-
t-apped learner. Such theories are of limited value bet-ause they have been formulated to explain gener-
al developmental patterns, that is, patterns that are characteristic of all children. As a result, they fo-
cus on skills and concepts acquired by all. For example, using the terms of a Piagetian frame of refer-
ence, all children master the achievements of the preconceptual, intuitive, and concrete-operations
stages and concrete-operations stages and they acquire them in precisely that sequence.

The emphasis on total uniformity has the e of characterizing all the laws applicable to human
development, at the same time, however, it h.,,,es little room to explain group or individual differences
in development. In other words, it fails to ak.,,ount for the obvious and tremendous variation in per-
formance and skill that children display. For example, the only possible source of variation in the
Piagetian scheme is in the rate of development-that is, while the cognitive achievements of a stage are
identical across children, some children achieve the stage earlier than others (e.g., a child may start the
preconceptual period at two years, and another child at three years).

This difference in the rate of achievement has, as indicated above, acknowledged practical value
since it is probably the most significant predictor of school success. Despite its practical importance,
Fidget views the rate fa%.tor as being insignificant relative to the constancy of the sequence. He explic-
itly emphasizes his lack of concern with the age at which any achievement emerges and concentrates
instead in des%.ribing the invariant sequence of developmental stages. This approach is of obvious value
in helping us dispense with a wide range of superficial differences. For example, it is not especially
significant whether a child reaches for a hidden object at eight as opposed to ten months, or begins to
speak at eighteen months rather than two years. When carried to its extreme, however, this outlook
would mean that the pace of development has no qualitative impact on the eventual level of adaptation.

If this were true, there need be little concern about poorly functioning children. Even though their
rate might be somewhat slower, we could confidently expet-t that adequate levels of achievement
would eventually lcuir. The children would simply take an extra year or two to reach the same stage
as those who are more advanced. But we know that this is not true. The failures in achievement tena-
-iously maintain themselves throughout the years of school. Thus, the end product of a slow rate of
development is an enduring restriction on cognitive attainment, poorly functioning children's rate of
development is slower than that of well-functioning children from the early years and the difference is
never overcame. As a result of focusing exclusively on skills that are uniform for all, developmental
theory thus cannot grapple with one of the most central problems of poorly functioning children
namely, the limitations that mark their ultimate level of achievement. It is for this reason that I believe
a .entral task of edu,:ational research is the development of models that will account significant group
differences in cognitive functioning.

At this point, I would like to outline w hat my research has led me to believe might be some of the
factors responsible for the children's poor performance. My interpretation starts with a fact raised ear-
lier, namely, that the handicapped learner fails a vast number of tasks. Associated with this failure is
an interesting phenomenon, that is, although the children perform poorly on a wide range of tests, it is

remarkably easy to raise their scores. In addition, the elevation in performance is frequently achieved
through what seems to be relatively trivial procedures. For example,

a. One task on which the children do poorly is a cross-modality reaction time task in which they
have to press a telegraph key as soon as they perceive either a light or a sound. The reaction time of
the handkapped learner (from kindergarten through third grade) on this task is much slower than that
of the well functioning child. But the "deficit" can be overcome by simply giving the handicapped
child a number of training trials (e.g., about 50-60 trials) before administering the task.

b. the slow learner funt-tions poorly on vocabulary items, (i.e., defining words he hears). In a few
class sessions, however, he can he taught the words so that the difficulty (on that subtest) "disap-
pears,"

c. the handicapped learner has difficulty in visual search tasks such as locating an embedded figure in
complex field. With change in the instru,,tions, or with prat-tire, or with seemingly minor simplifka-

tions in the visual field, his performance improves markedly.
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The precise techniques needed to achieve the improved performance will vary according to the na-
ture of the task and the age of the children. But the point is that the improvement is relatively easy to
achieve. Of course, in most, if not all cases, the improvement is in the test score alone; the child's
academic performance is not altered.* As a result, these training procedures frequently ruin the test as
a diagnostic tool for differentiating and predicting between well-functioning and poorly-functioningchil-
dren Implicit in the rapid improvement, however, is a little discussed, but highly significant fact
namely, that the skills being tested are not beyond the handicapped child's functioning, rather that he
cannot readily identify and mobilize the skills relevant to a particular set of materials when the materi-
als are first presented. In other words, what the handicapped child lacks relative to the well-functioning
child is not particular skills so much as a generalized set for analyzing novel tasks in a way that per-
mits him to adapt to their demands.

The generalized set to which I am referring is exemplified in the following anecdote. A well-func-
tioning five year old had just taken a reading readiness test. Upon returning to her classroom, she re-
ported to her teacher "I had to work with letters. Like I had to put a big A with a little a, a big B with
a little h ". She then paused and independently corrected herself, "It wasn't exaCtly like that. That
would have been too easy. They mixed the letters all up. First there was a G and then a D and then an
M " The child's remarks showed that she was familiar with the content being tested. But her comment
was indicative of far more than familiarity. She was saying, in effect, that she had recognized that
there was a design in the seemingly independent items. This recognition was not solely a function of
the information available in the environment at that moment. Rather, it was also a function of the
child's internal mental set; a set that led her to analyze the information offered in the specific content
of the test and thereby to discern the unstated, but nevertheless definite structure that lay behind the
design of the test.

This interpretation stands in contrast to the framework that generally has been used by special edu-
cation in understanding the difficulties of the handicapped learner. In this latter framework, there is
generally greater acceptance of the idea that the test validly measures the behavior which it is purport-
edly designed to measure Given the psycho-educational framework in which the tests were construct-
ed, the areas measured are usually placed within such rubrics as memory, vision, audition, language,
and spatial concepts. Accordingly, when a child performs poorly on one of these tests, the conclusion
is generally reached that he lacks the skills which the test is designed to measure (e.g., he is said to
have problems of visual discrimination, verbal labeling, etc.)

The alteration in performance achieved through relatively minor changes in test procedure casts
doubts on whether interpretations of specific skill deficiency is valid. If the skill in question were truly
deficient in an individual, it seems unlikely that it would appear in relatively intact form simply through
minor procedural changes such as varying the instructions, being given additional practice trials or sug-
gesting to the children that they follow a particular strategy on the task. Instead, it is hereby suggested
that the reason for the handicapped learner's poor performance is that he has difficulty in discerning
and/or imposing a pattern (s) on the specific material with which he is confronted. As a result, he is at
a severe disadvantage in knowing how to meet its demands.

If this analysis is valid, it suggests that a major research effort should be devoted to understanding
"what goes on in the mind" of the handicapped child when he confronts an academically demanding
type of task (and conversely, what goes on in the mind of the well-functioning child under the same
conditions). I do not mean to suggest a return to introspectionism. If nothing else, it is unlikely that the
children could verbalize their reactions and ideas in a test situation. Instead, I am suggesting that the

'ibis finding has important implications for teaching programs geared to rehearsing the child in the skills in which he is deficient. He may learn
these isolated skills, but the transfer value to general academic achievement is negligible.
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response patterns of the children be carefully analyzed to determine what methods of attack they arc
using on any task.* We know from much of the recent work on cognitive and linguistic development,
that the behavior patterns of the normal child, no matter how immature they may be, are not random.
Analagously, I believe that the patterns of response that the handicapped learner uses in test situations
are not random. Instead I believe that they arc based upon the child's use of different strategies that in
many ways are less efficient and less appropriate. The analysis of error patterns or error sets that
needs to be done is not that of analyzing the particular items failed (e.g., finding that the child fails
task, demanding concepts of laterality). Although such an analysis need not be totally excluded, it is
not likely to prove most useful. It continues the tradition of viewing the child's difficulty as the ab-
sence of specific information or ideas, rather than as the more generalized difficulty of superimposing a
meaningful organization on complex material. Therefore, instead of content or item analysis, I would
prefer to see the error analysis aim at:

1. defining the type of organization that the child uses on tasks at which he succeeds and at tasks in
which he fails (e.g., is he drawn to salient perceptual features thereby overlooking subtle, but essential
cues, does he fail to recognize the relationships among similar' items, does he fail to anticipate the
demands of the test, etc.)

2. Identifying the cues or aids that are most helpful to the child and, in particular, try ing to discern
whether these aids share a common set of principles. As noted above, the children can be helped,
through the use of various aids, to perform much more effectively on the various skills that are tested.
If more effective curricula are to be designed, it is important to determine

a. what aids are most helpful to the child (e.g., practice, mnemonic devices, training in impulsivity
control, etc.)

b. whether certain aids are preferable in certain kinds of tasks (e.g., imagery on visual spatial tasks)
and

c. whether certain principles can be extracted as underlying the various aids (e.g., is verbal media-
tion a common denominator to many of the effective aids?)

There is an additional area of behavior that is integrally related to this analysis, although it is ex-
tremely difficult to actually carry out research in this sphere. The area to which I am referring is the
sequential organization of thought and language (i.e., the way thoughts link together and follow one
another in the development of an idea or concept). Generally most tests are designed so that "like
items are clustered together. (This format is in keeping with the goal of obtaining separate assess-
ments of the child's performance in each individual sphere). For example, the Wepman Test presents
the child with 40 consecutive pairs of similar versus identical words and the child must judge if the
words are the same or different, the Bender-Gestalt presents 10 visual-spatial patterns which the child
must reproduce, the digit span test will present groups of digits to be recalled. When these skills are
called upon in reality-based situations, however, they are not clustered in this way. For example, if
one has to draw a spatial pattern such as a map, this production will be carried out in the context of
discussing directions to a place, finding out whether the person requesting the information knows any-
thing about the area for this will determine what information is put on the map), there will be citing of
cues one should look for on the way, (e.g., the gas station on the left), etc. In other words, the natu-
ral, spontaneous use of cognitive and linguistic skills is one that involves a sequential, constantly
changing set of tasks. In such a situation, information is meaningful only if the participants in the ex-
change constantly shift their focus ..k) as to extract the essential parts of each succeeding bit of infor-
mation.

Some of Harlow s work un Errol Set (developed with nun human inmates) might serve as d prototype for this rescan.h. Fyn example, when a
monkey is required to learn a size dim.rimination (e.g., a big vs. a small hc may fail for a number of trials until hc finally m.hicves the de-

sired solution. His behavior during the failure pcnod, however. is not random. rather, it has been found that he is using alternative, albeit nun-
produutivc, strategics in response to the situation (e.g., hc may always respond to the left side regardless of whn.h stimulus has been plaucci in that
position). kny error type analysis would have to be unsiderably broadened beyond the wink .undth.tect by Hallow sm.e the range of tasks whidi
the .hild must tm.kle is mtm.h greater than that presented to the laboratory animal. Nevertheless, I believe that this type of analysis wild prove
most useful in understanding the difficulties of the handicapped learner.
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Now here is the sequential and changing set of processes clearer than in reading. For example, take
the following passage drawn from a 7th grade social studies text:

Americans debated the future of the Philippines. Should the islands become independent? Or should they be-
long to the United States? If independent, could the Philtppines remain free? Germany, Japan and England were
extending their power. One of them might take over the islands. But could the United States force its rule on a
people that wanted to be free? After all, Americans believed that people had the right to govern themselves.**

To anyone comfortable with a written verbal system, the connections between the sentences seem
obvious and natural. In fact, though, each sentence covers quite a different theme and the connections
between sentences are almost always implicit. For example, the first sentence focuses on controversy
concerned with a proposed course of action for a particular country. The "proposed course of action"
how ever is never stated explicitly; it is only implied in the term "The future." The next two sentences
specify two of the possible actionsindependence or federation. Now here is it stated that these are
the referents for "the future." In ether words, "future" here does not refer to time alone, but to a
condition that might be brought about in the coming time. The fourth sentence then goes on to consi-
der the implications of each possible ("if... then") and the fifth and sixth sentences suddenly bring in
three previously unnamed powers who might threaten the territory iv: question. It is left for the reader
to conclude that such a takeover is one of the dangers of "independence"nowhere is this connection
made for the reader.

For the literate person, this analysis may seem unnecessarily detailed. But I believe that the seem-
ingly endless need for connections represent precisely the source of difficulty for the poorly function-
ing child. Even if he can read each word, he cannot put the material together to make a meaningful
and zomprehensive unit. In addition, I feel that the biggest hardship he faces is his difficulty in rapidly
shifting his focus so as to extract and relate the essential ideas of each sentencewhen each sentence
covers totally different concepts and processes (e.g., one sentence may be a statement of fact, another
may be a prediction, another may be analysis of a conditional situation, ect.) Thus, in a sense, actual
reading material is even harder than the traditional tests which the children take. In the traditional
tests, the material is grouped so that gradually the essential commonalities across items emerge and the
children can begin to apply the most effective set for handling the information. That is why practice is
probably so useful for the poorly functioning child and why it results in a marked elevation in perform-
ance (i.e., the child finally adopts a useful strategy and continues to apply it because the same de-
mands are maintained throughout the test). In actual reading, however, there is no such concentration
of common items. If the material is to be comprehended, the reading of each sentence must be accom-
panied by a rapid shifting of ideas. It is almost as if the child were taking endless number of different
test with only one item from each test. Little wonder then that the poorly functioning child who does
poorly on tests which have clustered (and thus helpfully grouped) items, does so badly on written ma-
terial where there is no such concentration to help focus his effort.*

Lashley, in his classic paper on "The Problem of Serial Order in Behavior", spoke about this prob-
lemthat is, the integration and coordination of sequenced behavior, in particular, he stressed "the
logical and orderly arrangement of thought and action" as being central to understanding higher level
human functioning. fie went on to say that "language presents in a most striking form the integrative
functions that arc characteristic of the cerebral cortex and that reach their highest development in
human thought processes." This latter statement raises some interesting problems which I believe are
worthy of much research. Specifically, it seems vital to determine the similarities and differences be-
tween oral and written language and then to assess the role these factors play in the scholastic difficul-
ties of the handicapped learner. My thoughts in this area tend to go as follows:

These comments apply mainly to reading above the fourth grade level. where the goal is "reading to learn using written material to extract
information). Below this level, the nature of the material is muk.h simpler and the main diffi.ulty in "learning to read. For the latter goal, the main

task is to crack the oral to written code* . Although this task is nut easy, (and a does pose problems for the poorly functioning child), a is not
nearly as difficult as the post fourth grade use of written language as a means of gaining information.
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Clearly oral and written language* are not identical. The differences are many, to cite only a few of
themoral language (aside from lectures) is usually conducted in a setting of two or more persons
where there is constant back and forth among the participants, oral language is greatly aided by con-
textual cues, facial and bodily expressions, sharing of implicit values and ideas by the participants, etc.
For the most part handicapped learners do not experience the severity of difficulty in oral language
acquisition as they do in written language acquisition. Nevertheless, in the years of early language
acquisition they do not generally show as good performance on oral language measures as does the
well functioning child. Frequently, the measures on which they perform poorly are termed "metalin-
guistic skills" to distinguish them from linguistic skills alone. That is, the children use language reason-
ably well in many situations, but they have difficulty in analyzing languagein treating language as a
thing that can he subjected to cognitive analysis. Tasks in this area include those such as rhyming
("give me five words that sound like bat, cat, etc."), word analysis ("what is the beginning sound in
the word MAN; why do you think skyscraper was given that name?" etc.) and vocabulary (i.e., defin-
ing words that one know s and uses). On a correlational basis, we know that poor performance on me-
talinguistic skills relates to poor reading achievement in school. It would seem vital to determine to
what extent these two areas of skills share common demands and to what degree one is dependent
upon the other Even more in line with the comments above, it would seem essential to determine the
shared sequential properties of each. Oral speech, like written speech, is based on an ongoing, evolv
ing elaboration of ideas. Each bit in the sequence determines the appropriateness of the information
that will follow To give an extreme examplethe statement "The car is blue" is a perfectly meaning-
ful and reasonable idea. But it becomes ludicrous if it is given as an answer to the question "What is
the weather like today?" In other words, like dialogue, written language seems governed by a set of
rules which the well-functioning person implicitly recognizes and uses so as

a. to anticipate what information is likely to follow after a particular statement or question,
b. automatically supply information that connects two ideas as in "the future" and "independence"

in the paragraph above) and
c. to keep in mind ideas offered in the first sentences in order to make sense out of the ideas that

will follow Like so much of language, our knowledge in this sphere is intuitive, we easily do about
performing these feats without feeling the need to analyze the process. If we are to understand and
help the handicapped learner, however, I believe it essential to define the processes that underlie the
logical, sequential ordering of verbal information (e.g., when are memory items brought in, when does
one ask for a rationale for a judgement, when does one describe a situation, what is the most likely
formulation to follow a descriptive statement). In addition, these sequences are likely to vary greatly
with content (e.g., discussion during and about daily routines, such as washing dishes, will almost cer-
tainly evolve along a different path from discussion of an abstract issue such as designing more effec-
tive voting procedures).

Once some methods have been arrived at to define sequencing processes in oral and written lan-
guage, it would be necessary to test the handicapped learner in these areas. My own research on limit-
ed and laboratory-created tasks leads me to believe that the handing of sequenced information is a
prime, if not the prime, difficulty of these children. In fact, I believe that their poor performance on
the isolated tests discussed earlier (e.g., visual spatial reproductions, auditory discrimination, verbal
labeling) is at least, in part, an artifact of their sequencing difficulties. That is, when the well-function-
ing child is given a novel test, he immediately places it within a logical, orderly framework. As a result
he recognizes what processes are likely to be relevant, what information can be disregarded, how the
material is likely to be sequenced, etc. In a sense, he is almost reading the mind of the developer of
the test and is having a dialogue with him, even though he (the test developer) is not "present" 1ri the
testing setting. By contrast, the handicapped learner engages in little of this process. As stated earlier,
if the examiner restructures the task so as to help him to recognize or practice its essential demands,
his performance improves greatly. But, in the absence of this aid, he takes each item by itself. As a

Written language bete includes both teading and wtiting,
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result, he cannot anticipate what is focal from what is not, he is slow to build up a learning set to aid
transfer since he is not geared to see the commonalities across items, etc.

The material until now has focused on understanding the nature of the difficulty experienced by the
handicapped learner. I would now like to turn to an area which is integrally !elated, to this issue and which
demands a major research effort. This is the area of remediation or treatment. The first major issue in al-
most any educational treatment is that of determining whether the difficulty can be by-passed (i.e., should
certain skills not be taught and/or should they be taught by other means), or whether the child must be
helped to develop the skills in which he is deficient. I du not believe that the answer to this problem will be
an unqualified yes-or-no. In general, I think the answ er will depend upon the nature of the task, the deficits
the children are found to possess, and the age of the child. For example, many years ago Bereiter pointed
out that early reading is taught in a way that demands that the child apply higher level cognitive processes
in order to understand the material presented. He went on to point out, however, that early reading materi-
als need not be presented this way. If they are carefully programmed, they can be organized in small steps
so as not to present the child with situations where he has to "figure out w hat is meant. As a result, he can
master the tasks without having to have recourse to higher level cognitive processing. But later reading
skills (e.g., sustained reading and comprehension of relatively long passages) are almost certainly gov-
erned by different factors and demand different skillsskills which cannot be developed by compensatory
techniques that by-pass complex cognitive strategies.

In general, there has been remarkably little research on the demands of post-fourth grade reading
level, even though this period represents a major obstacle for poorly functioning children. The impor-
tai.ce of this period becomes even greater when one considers that it is only after fourth grade that one
begins to gain real competence in reading as a means of gaining information about the world. One can-
not determine at this point which areas of academic performance in reading and mathematics can be
attained through simplified compensatory techniques and which can only be attained through more
complex cognitive skills. Research in this area is vitally needed, although extremely difficult to under-
take.*

In exploring and evaluating alternative teaching methods, it seems useful to do research on a com-
monly cited (but rarely demonstrated) idea namely, the desirability of developing teaching methods
that are not as heavily dependent upon verbal material as are our current techniques. It is frequently
pointed out that poorly -functioning children have great difficulty in dealing with long, complex, se-
quenced verbal material. Accordingly, the idea has been raised that perhaps we can teach through oth-
er means that depend less upon the verbal realm. In fact, it is argued that we have placed excessive
reliance upon verbal materialeven when the material is not well suited to it, (e.g., as an extreme
example, learning to drive a car is easier and faster through actually driving it than through hearing lec-
tures about it). The idea of non-verbal techniques to supplement and/or replace verbal techniques is an
intriguing one. Unfortunately, I have never seen the idea actually worked out in any comprehensive
way that demonstrates its feasibility fish academic-type material. The idea has particular difficulties for
learning handicapped children, for I believe they are unlikely to spontaneously apply their ow n inner
language skills to aid them in many learning situations. For example, a Montessori program is one type

One of the hazards in such research is ihe understandable tendency of experimenters to narrowly define the variables under study. However.
broad Issues of general learning and transfei are involved in my study of school performance One cannot gain a dem and meaningful picture of
the total situation unless the usual limited number of variables are expanded at least to include both negative as well .15 positive effects of any
training method. I will try to highlight this point through an illustiation &lived hum expeiimental work with children In problem solving tasks, in
the laboratory, it is common to present children with a visual discrimination task involving two ur mote stimuli. If only one pair of stimuli are used

in the first task. (e.g., a big vs. a little circle) children as young as 3 years learn the problem easily. Then transfer to subsequent plublems. howev

era is relatively limited 0.e., if the stimuli are similar to the training pair, they du well, if the IICW stimuli arc maikedly different from the training
pair, they do poorly), By contrast, if two diffcrcnt.pairs of stimuli .arc used in the training task. the training problem is greatly complicated and the
children take a much longer time to solve the problem. If the analysis of the result:, is limited it) the training problem. then. the two pair situation
seems like a poorer way of presenting information to children. If the transfer situation is consideied, howevei, the analysis looks quite different fur
traming un the more complex problem leads children to show much better transfer to a wider range of subsequent tasks Thus the initial learning is
slower, but it allows more effective and broader later learning. I did nut intend. thiough this example. to imply ihtli more difficult training proce
dares are more desirable. Rather. I used this Illustration to point up the need to set up studies in 41 way that permit one to assess the advantages

and disadvantages of any training system. This is in contrast to the usual practice of trying only to show the advantages of a particular system
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of program based upon the idea of non-verbal teaching and learning. Well-functioning children fre-
quently do well in this setting. I believe that this occurs because they themselves supply the (verbal)
interpretation that makes the events they are experiencing meaningful. By contrast, poorly-functioning
children learn to carry out many of the tasks, but they do not seem to try to understand nor interpret
the significance of the tasks as they deal with them. As a result, the experience does little to help them
overcome their difficulties. Thus, I am skeptical about the success of a "non-verbal approach" to
teaching handicapped learners. Nevertheless, I do believe that it represents such a potentially important
concept that any reasonable research efforts in this area should be encouraged.

There is one further area that I would like to discuss relative to the idea of educational efforts to
help handicapped learnersthat is the area of teacher behavior. It is evident that teachers play a cen-
tral role in the way and in the rate with which material is offered to the child and, therefore, they are a
key factor in the success of any program that will be instituted. It is unclear, however, as to which of
his (her) behaviors are effective, which are benign, and which are counter-productive. There are an
ink.reasing number of rating systems available by which to assess teacher behavior. Many of them,
however, have limitations, particularly with reference to the handicapped learner. For example, few
give any consideration to the teachers' handling of wrong responses-that is, how effectively he or she
helps the children over difficulties they encounter with the material.

The reasons for neglecting the wrong response probably derive from the fact that in educational pro-
grams the greatest emphasis is on curriculum, that is, the imparting of a body of knowledge to the stu-
dents. This orientation means that the stress is almost solely on what is to be offered and not on how
the material is incorporated (or not incorporated) by the student once it has been made available to
him. This view is reflected clearly in the near universal plea for teachers to ask intriguing and varied
questions. It is somehow implicitly assumed that once the question has been asked, it will stimulate the
student and he will answer it correctly. In a group situation, this is usually true, for someone does
eventually come up with the answer. Poorly-functioning children, however, have great difficulties in
this regard. Even if they attend to the questions asked, they are bewildered and confused as to what
answers are required or appropriate. Effective learning in this situation will occur only if the teacher
recognizes their difficulty and helps them overcome it.

The existence and treatment of the w rung response has been one of the most grossly neglected areas
of research in education. Wrong responses are a major factor (and a major stumbling block) in teach-
ing efforts with handicapped learners. It, therefore, seems essential to dt.%, clop procedures for a) as-
sessing the teachers' patterns of responses to children's errors and '1) assessing the effectiveness of
these patterns (i.e., which help the children, which do not, etc.) In dc-.eloping instruments of class-
room interaction, it seems necessary to separate two features, one is the general tone in the classroom
(e.g., are the children working well, is the class running smoothly, etc.), the other is the actual teach-
ing (e.g., what are the cognitive processes that are covered, how appropriate are they to the children's
level, how much time is spent in teaching, etc.) Many current assessments of teacher behavior are fo-
k.used on the former issue. A Well run classroom is prerequisite if effective teaching is to be carried
out. A well-run classroom does not automatically mean that the effective teaching is forthcoming. It is
for this icason that I believe a distinction should be made between the processes of classroom manage-
ment and those of effective teaching. The development of measures in both these areas are essential it
we are to be able to train teachers to meet the educational needs of their pupils.

Summary

This outline has focused on the need for research in two major areas. One is tire development of
techniques for understanding the cognitive processes responsible for the difficulties of the learning
impaired child. My own work in this area has led me to believe that a central and little studied area is
the children's difficulty in the handling of complex, sequenced information (e.g., a reading passage)
where the focus rapidly shifts so that a range of 10 to 15 major different cognitive demands might be
made in a period of a minute or two. Because relatively few research techniques are available for stud-
ying the sequential organization of thought, basic research in this area is essential. Without it, we will
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not be able to achieve progress on the applied issues on helping the poorly-functioning child. The sec-
ond area in which I believe researLh should be conducted is that of program development and teacher
effectiveness. Even if we understand the factors responsible for the children's difficulties, we are still
faced with the predicament of not know ing whether the areas in which they are deficient a) can be
developed directly, b) achieved through compensatory techniques that by-pass the difficulty, or c)
whether the area be abandoned as a goal of teaching. In addititn, we need information on the precise
role that the teacher plays in helping the child's learning. In particular, we need precise measures on
the effectiveness with which he or she helps the child over the points of difficulty he experiences (i.e.,
how effectively "the wrong response" is dealt with).
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THE BIOLOGICAL BASES
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Normal Development

Discovering the biological bases of learning disabilities is only one goal in a comprehensive research
program designed to help children who are relatively unable to learn. Attainment of this goal requires,
among other things, precise behavioral description of the cognitive, perceptual, attentional, motivation-
al, etc., properties of the child which are interacting with the school such as to preclude learning. This
psychological analysis is also needed as a first step in any treatment program, behaviorist or not, for
any individual child. Every paper in this volume pleads, explicitly or implicitly, for more subtle, com-
prehensive, insightful analyses of the exact nature of the problems. What is going wrong that prevents
a child from learning to read? Are the problems social, cognitive, perceptual? If either of the latter
two, what aspect(s) of the complex skill learned in schools are at fault? This paper is no exception in
pleading for more adequate psychological characterizations of the problems. Searching for the biologi-
cal bases of learning disabilities adds two things to the enterprise we are all engaged in. First, the bio-
logical context, especially work on brain damaged children and adults, provides a source of behavioral
hypotheses. That is, functional systems have been isolated in this neurological work which cut across
skills learned in schools in counterintuitive ways. Secondly, knowledge of the biological underpinnings
of any child's problems further constrains the best ways of helping him or her.

In this paper I will argue that the biological bases of learning disabilities are best studied in the con-
text of the biological bases of normal development. Concepts in the learning disability literature such
as "maturational lag", and "incomplete lateralization" presuppose knowledge of the normal course of
CMS development and its behavioral consequences. Paradoxically, in the present state of developmen-
tal theory, with a few notable exceptions, the contributions of biological factors to cognitive and com-
plex perceptual development are virtually ignored. Indeed, data from children with learning disabilities
can contribute to the knowledge of the biological bases of normal development. Even though the study
of learning disabilities is already firmly grounded in its biological, primarily neurological, context, much
more work on normal development in this same context is needed for the clarification and interpreta-
tion of these results.

Both of the main bodies of researchers in cognitive and perceptual development-the behaviorists and
the Piagetians-are responsible for the underemphasis of the biological bases for normal cognitive devel-
opment. In both traditions development is reduced to a few principles, and there is little motivation
from within either theory for attempting to distinguish different skills and capacities and for attempting
to study their developmental courses separately. Exactly that tack is necessary for success.

In the case of behaviorism, concepts such as conditioning, reinforcement, discrimination, generaliza-
tion, habituation and extinction are meant to account for the acquisition of knowledge in all domains-
from language to social skills. I do not deny the power of these concepts, but they do not easily lead
to the investigation of the biology of knowledge, except perhaps in the seeking of biological models for
those basic mechanisms (e.g., Thompson's work on habituation). Of course, behaviorism is not incom-
patible with richer biological exploration. Take, for example, the case of motivation. Concepts like
"drive reduction" or "reinforcement" apply to all motivation, but the interest of physiological work
on motivation has come from the discovery of many different and interrelated systems-e.g., reticular
systems, hypothalamic centers-each with different mechanisms and different developmental courses.
We will want to do the same for cognitive and perceptual systems.

In Piaget's theory, like behaviorism, there are a few mechanisms of change (equilibration-assimilila-
tion and accomodation) which apply at all levels of functioning. One could study these mechanisms in
a biological context (as was a major focus of Piaget's Biology and Knowledge). However, "equilibra-
tion" is the mechanism of change at all ages and for all domains of knowledge, so such study will not
lead to theories of the biology of development of specific functions.
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However, in contrast to the behaviorists, Piaget's theory mainly concerns the content of knowledge,
and further, Piaget has no theoretical reasons to underemphasize innate factors, indeed, the first sub-
period of the sensors -motor stage characterizes the innate organization of intelligence, on which further
intelligence is built. Piaget's theories of the development of knowledge characterize the fixed sequence
of changes with age in the intrinsic organization of intelligence. Lit Lk of attention to the biological sub-
strate would seem, tt it general level, unexpected in a theory focused upon intrinsic organization. The
reasons for this state of affairs can be found, I believe, in the nature of Piaget's stage theory.

Briefly, if the cognitive operations at a particular stage of development are equally characteristic of
all functioning, as in the Piagetian view, there is little reason to look for any evidence that there might
be specific parts of the central nervous system that could make distinguishable contributions to the ear-
ly growth of cognitive functions. I will spell this out below.

In Piaget's theory, the child passes through 4 stages in the Louise of Lognitive development. Each is
characterized by certain properties of thought that were lacking in the earlier. Each of these properties
applies to a wide range of cognitive behaviors. Foi example, in Piaget's early work, the pre-operational
child's thought was described as egocentric. "Egocentricity" is applied to phenomena observable in
the speech, in the playing of games, in reasoning about right and wrong in the representation of space,
its well as a host of other aspects of the behavior of preoperational children. Or in Piaget's later work,
where the logico-mathematical "groupings were developed to characterize concrete operational
thought, "reversibility" plays a Lentral,,role in the groupings underlying both relations and classifica-
tion. and therefore affects the nature of the very concepts the Lhild is capable of forming, his ability to
make transitive inferences. his ability to understand measurement (and his concept of number), his
understanding of causality. Thus a preoperational Lhild, who lacks "reversibility" will be immature in
all of these domains.

The substages within a stage (e.g., the 6 substages of the sensolimotor period) also have this essen-
tial nature. each characterizes a wide range of behaviors in terms of the essential nature of the child's
thought at that substage. For instance. stage 4 (co-ordination of secondary circular reactions) allows
the combination of earlier developed schemata, su that the beginnings of means-ends analyses are pos-
sible. It is here that the child an first withdraw a screen to get an object hidden below it. Stage 4 also
has ,onsequenLes for the child's view of spatial relations. Stage 5 (tertiary circular reactions)
for the first time, relations among objects to be appreciated, su the child discovers relationships like

support... A consequence of this overall stage hav ing been reached is that the child can now keep
track of the relationships among a hidden objeLt and two or more screens and thus solve stage 5 object
problems (visible displacements). Stage 6 is characterized by the beginnings of internal representation,
and thus the child can now solve stage 6 object permanence problems (invisible displacement). The
important point in the above account is that the behavior with respeLt to objeLt permanence is seen as
resulting from across- the -hoard properties of thought, which also determine the level of all other con-
cepts the infant can entertain at each stage.

Recent wink by I3ower and his colleagues (see I3ovvct, 1974, for it toile}) requires a total rethinking
of this picture. First of all, Bower has shown that it is not permanence per se. nor belief that seen ob-
jects are solid and have tactual properties, that poses problems for the infants, even newborns (Bower,
1971). Rather. the child is troubled by a shorter memory for an objeLt that disappears. Also the infant
cannot resolve as great a speed of disappearance as can an elder Lhild, and sees some disappearances
its instanteous though they are really gradual (Bowel, 1967). The development of these information
processing capacities could certainly he purely maturational.

There are, in addition, according to Bow er, truly conceptual changes with respeLt to the objeLt con-
cept. The Lhild under 20 weeks does not realize an objeLt-in motion is the same as that objeLt when it
has stopped. He can monitor trajectories or stationary locations of objects but cannot handle the tran-
sitions between them (Bower, et al., 1971).

Bower's work is important for several reasons. First, it it .1Littes that the immaturity on tasks which
are taken to indicate that the Lhild has no "objeLt concept is due to many causes, each of which is
related to the biology of the Lhild in a different way. Second, and more important, it fundamentally
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challenges Piaget's notion of the substages in infancy . In an important experiment (Bower and Patter-
son, 1972), Bower showed that training infants between the ages of 8 -16 weeks advanced the age at
which children reach the normal 20 week resolution of trajectory and place. This training also adv-
anced the same infants' attainment, relative to controls, of stages 4, 5 and 6 object constancy (as
measured by Piaget's tasks) months later. This implies that the object concept has "integrity". Al-
though Bower did not test for this, it seems highly unlikely that the training he gave children during
those weeks watching balls go behind screens would have sped up all of cognitive development, so that
the child reached stages 4, 5 and 6 of sensori-motor intelligence as applied to all behavior earlier than
did the controls. Thus it seems unlikely that the advances in the object concept during infancy are ex-.
pressions of overall changes in thinking.

This should be tested systematically, for the question of general stages of thinking which are chang-
ing during development has profound consequences for the nature of the biological substrate of devel-
opment.

There has been much work on the transition between pre-operational and concrete operational
thought which leads to conclusions similar to Bower's on the object concept. Bryant and Trabasso
(1972) have shown that information processing considerations account for some of the immaturity on
transitivity tasks. That is, the child simply does not remember the two pieces of information A< B,
B <C when asked the relationship between A and C. Presumably there is a purely maturational compo-
nent to the improvement of memory. However, there are other differences between the young and old
child with respect to this task. Young children seem to sok,. these problems of the component parts,
and unlike older children they are not able to use know ledge of transitivity to construct solutions to
measurement problems. (Bryant, 1974). Thus, as in the object permanence case, immaturity on transi-
tivity problems is of several different sources and types, each related to the biology of development in
different ways.

The "overall stage" characterization of intrinsic intelligent functioning is inadequate for this period
of development, just as it was for infancy. Take, for example, the concept of "ego-centricity". The
child below age 7 is supposed to be egocentric on tasks involving spatial representation, taking others'
points of view in role playing tasks, speech, play, etc. Consider the following task. the child is shown
a doll house and a tea party is set up. A shot glass, which is as big as the dolls, is brought out for the
tea party and the child is asked whether it is a "big glass" or a "little glass ". Children below a certain
age maintain it is a "little glass." When asked, "That's right. For you it is a little glass; how about for
the dolls?", they impatiently repeat "A little glass." Children over that age spontaneously take the
point of view of the dolls, and answer "A big glass" to the first question. Now the behavior of the
younger children is certainly egocentric in comparison to that of the older children, and thus this ob-
servation provides non-trivial confirmation of Piaget's proposition that young children are egocentric.
However, the average age at which the shift occurs is 3 (Carey, unpublished data).

A similar observation has been made by the DeVilliers (1973). The experimenter asked children to
look under the cup "on this side of the wall".

child
'experimenter

Children below a certain age chose their ow n cups, children above that age chose the experimenter's
cup. Here the age cut off was rather sharply age 3 1/2.

Recent work by Huttenlocher and Flavell has indicated that the ages at which egocentric,mistakes
are made in spatial representation vary greatly with the task.

What lesson is to be drawn? First, as in the object permanence and transitivity cases, full analyses
of the tasks in terms of the sources of difficulty are needed. Second, egocentricity is found, at least in
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some of the t.itses, to be a powerful developmental concept. In tasks when point of view is an impor-
tant component, younger children often take their own point of view. However, it does not appear
sensible to talk about the young child's thinking, in general, as egocentric before some age and not
egocentric thereafter. And that is what is required by Piaget's stage thary.

Piagetians, of course, are well aware that different tasks which arc formally identical are mastered
by the same child at different ages (e.g,, conservation of number is usually reached by age 6 whereas
conservation of volume not until age 10 or I I). Piaget's word for this is "horizontal (i.e., within stage)
decalage. However, the egocentricity -non-egocentricity shifts described extend way into the preopera-
tional age range and thus across stages. Piaget hits a name for this too ("vertical decalage"), but naming a
problem does not diminish its importance as a serious challenge to one's theory.

The question of whether there are overall changes in thinking during development is an empirical
one, and the answer to that question is crucially important to the biology of development. I have sug-
gested abut, e that there are no such overall stage changes which affect all of cognition and complex
perception. However. the question is certainly still open. I will now consider the consequences of such
a stage theory, if true, for the biology of development. I will suggest that for heuristic purposes it is
better to proceed with research as if it were not true! The alternative view is of many different cogni-
tive and perceptual mechanisms with different developmental courses. For example, some perceptual
mechanisms may be feature detector systems having critical periods at different ages and may have
varying degrees of plasticity during these critical periods. For other perceptual and cognitive mecha-
nisms, differences in the commitment of fele% ant cortical areas at certain ages, or in the completion of
connections between cortical areas, will cause differences in the details of development.

There are two extremes of biological models which could obtain if Piaget's characterization of over-
all stages of intellectual development were true. In the first, %k e might look for major changes in the
CNS at the ages 2, 6 and 12, which might partially account for the intellectual reorganizations at those
ages. Even if we found such changes (as indeed %k e might in terms of the effects of hormonal changes
due to the onset of puberty, of the completion of myelinization, of sudden spurts of rapid axon
growth, etc,) Piaget's stage theory would not necessarily be supported. First, one would have to be
able to relate such concepts as "egocentricity", 'reversibility", "concrete operations", "formal oper-
ations'', to such changes. I submit that it would be almost impossible to relate the behavioral changes
as described by Piagetians to any known biological mechaisms of change, nor to any known structural
properties of the nervous system. Second, suppose that the second view of conceptual development
(many distinct mechanisms with separate courses of development) is true. If there are spurts of change
in the nervous s) stem at particular ages, then these spurts might affect most, if not all, of these dis-
tinct mechanisms. On the behavioral level, this might look, superficially, like Piagetian stages. Howev-
er, if it could be shown that this is merely a consequence of several distinct mechanisms being concur-
rently affected by the same underlying biological causes, the picture is really totally different from that
propounded by the Piagetians.

The second biological model consistent with the Piagetial theory is that there are no maturational (or
other biological) changes in the nervous system which affect intellectual restructurings. This, as I un-
derstand it, is Piaget's position. Of course, whenever any intellectual reorganization occurs (such as a
scientist suddenly understanding his;her data in a new way, or the change from concrete to formal
operations, if such it change exists) there must be some realization of the change in the nervous sys-
tem. We do not believe in magic. However, it need not be that such changes a,: made possible by
maturational changes in the new ous sy stem. This is easy to see in the case of the scientist's reorgani-
zation, Piaget believes that the same principles of conceptual reorganization apply throughout all of
development. I fully agree, for reasons which I cannot go into here. I differ from Piaget in feeling that
such principles exhaust what can be discovered about conceptual development.

In summary, Piaget's stages of overall development are not fruitful sources of hypotheses for the
biology of development for the following reasons. a) they probably do not exist, and b) they lead to no bio-
logical hypotheses or at most, L.) they suggest it few ages at which to look for overall changes in nervous
functioning, but they offer no hypotheses abut: what kinds of overall changes to look for. (Furthermore,
overall changes in nervous functioning would be consistent with non- Piagetian theories of cognitive devel-
opment.)
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Both for heruistic pur uses, and because Piagetian stage theories are probably false, I propose the
opposite approach. Instead of looking for abstract, general, descriptions which apply to all intellectual
functioning at a given age, one should choose specific abilities and analyze each in depth. It should be
plausible that the capacities chosen be biologically meaningful. I would like to present a striking suc-
cess within this approach emphasizing the essential ingredients for research along these lines.

The success I have in mind is speech perception, at the phonemic level. This case makes it very
clear that discovering the biology of some capacity must follow a behavioral, psychological, descrip-
tion of the properties of that capacity. One way to procede in such discovery is to ask how that capac-
ity is special. What properties does it have that other closely related capacities do not have? In the
case of speech, perception is "categorical" (Liberman, et al, 1967). That is, there are sharp boundaries
between phonemes. Two acoustic stimuli varying in Voice Onset Time (for example) by only 10 msec
will easily be distinguished if one is on the "ba" side of the ba-pa boundary and the other on the "pa"
side. Further, one cannot discriminate among different acoustic stimuli, all of which are heard as
"ba", even if their VOTs vary by considerably more than 10 msec. Acoustic stimuli containing the
same information in terms of VOT, or formant transitions, but not heard as speech are not processed
categorically (Mattingly, et al, 1971) suggesting a special processor for input perceived as speech.

Although it has long been known that language is largely dependent, in normal adults, on the integri-
ty of their left cerebral hemispheres, the discovery of the categorical nature of speech perception has
led to the demonstration that the special processor for speech is localized in the left hemisphere. EEG
recordings of evoked potentials to speech and non-speech stimuli show maximal peaks for the former
in the left hemisphere, even for very young infants. Also at least some aphasics do not perceive
speech categorically (Blumstein, personal communication). That speech depends rather specifically on
the left hemisph,.. thus becomes a parallel to the demonstration that it is "special" in a behavioral
sense.

More important to the question of the biology of speech perception than the location of the special
speech processor is the nature of the speech processor. There is behavioral evidence, from adaptation
studies, that the categorical perception of speech is based on a series of feature detectors which are
sensitive to phonemic features such as voicing and place of articulation (Eimas and Corbit, 1973).

Even if this current emphasis on the categorical nature of certain aspects of speech perception
should be challenged, the hypothesis about categorical processing has been a powerful heuristic. It has
permitted experimentation on whether animals process speech like humans, and whether infants proc-
ess speech like adults. The answer to the latter question is most certainly yes, at least by one month of
age (Eimas, in press). Furthermore, the placement of speech perception in the context of feature de-
tectors raises new developmental questions. Are there critical periods as in visual feature detectors, in
which the presence or absence of certain stimulation determines their particular nature? Are all human
infants born with detectors for the full set of phonemic features present in all human languages, losing
those which do not reflect the phonemic distinctions in the languages they speak? Work has been be-
gun on this issue; the results as yet are equivocal (Eimas, in press.)

There are several lessons to be learned from the speech perception case. The first is the importance
of experimentation, at a purely psychological level, on the nature of the perceptual or conceptual proc-
essing. The second, is the range of biological questions which may be asked. is the capacity special to
humans, does it have special properties which differentiate it from other human capacities, is it selec-
tively impaired by lesions, and what is the course of its development? All of these questions are inti-
mately interrelatedknowledge about any one suggests questions to ask relating to the others.

My colleague, Dr. Rhea Gendzier, and I have recently begun to carry out this program with respect
to a quite different perceptual abilityface perception. We are not concerned with the question of how
infants come to distinguish faces from non-faces. Rather we ale interested in the recognition of famil-
iar faces and in the process by which an unknown face becomes familiar. There are several reasons for
studying this particular aspect of perception. It is certainly possible that there might he a special pro-
cessor for faces, since face perception is an important human social skill. A normal person's capacity
to remember faces is very large. we recognize thousands of people as familiar (public figures, school
mates and colleagues, friends and family). I know of no other perceptual skill which demands keeping
separate so many individuals from such a large pool of extremely similar stimuli.
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There is good evidence that the right cerebral hemisphere plays a crucial part in the recognition of
faces In normal subjects, shorter latencies specifically for the identification of faces have been asso-
ciated with presentation of stimuli in the left visual field (Rizzolati, Ulmifa and Berlucci, 1971). Simi-
larly, an advantage in accuracy of a same/different judgement has also been shown specifically for
faces presented to the left visual field (Hilliard, 1973). Additional evidence that the right hemisphere
plays a critical role in face recognition is a study of split-brain patients (Levy, Trevarthen and Sperry,
1972) for whom the half face presented tachistoscopically in the left visual field determined subsequent
non-verbal matching.

Studies of patients with selected cerebral lesions further implicate the right hemisphere in face per-
ception Patients with iesions in the right posterior cortex are severely hampered, when compared with
normals or patients with other cerebral-lesions, on several face perception tasks. Typical of these tasks
are those which require matching a photograph of an unfamiliar face with photo-raphs of the same per-
son taken from a different point of view or with different illumination, or wearing different clothing
(Benton and Van Allen, 1968; Warrington and James, 1967, Assal, 1972). These patients seem to have
difficulty abstracting the essential configurational representation of a face from the information present-
ed in a single still photograph.

Thus, face perception is specialized at least in so far as being a right hemisphere function. Of
course, face perception might be simply a special case of more general complex visual processing lo-
calized there. The issue of a special processor for faces depends partly on the behavioral demonstra-
tion that face perception has properties other visual processing lacks. Rock (1974) has shown that pho-
tographs of familiar faces are unlike most other visual stimuli in that they are extremely sensitive to
inversion. One cannot phenomenologically right an inverted face, and it is difficult to recognize an in-
verted photograph,,of a familiar person (see Rock's example of Roosevelt). This is not true of many
other mono-oriented stimuli, including geometrical figures and common objects. It is not, however,
unique to faces, as it is not possible to phenomenologically right inverted text, and it is extremely diffi-
cult to read inverted text, especially handwriting. Similarly, the process of making an unknown face
familiar is severely impaired by certain stimulus transformations (inversion, photographic reversal,
Yin, 1969; Hochberg and Galper, 1967; Galper, 1970). Yin (1969, 1970b) has demonstrated that faces
are specifically vulnerable to inversion. Although recognition of other mono-oriented stimuli, such as
houses, bridges, costumes, and stick figures of men in motion, is also impaired when presentation and
recognition trials involve inverted stimuli, the effect on face recognition is significantly greater than for
these other mono-oriented stimuli. Yin (1970a, b) used this special property of face perception to delin-
eate the exact nature of the deficit shown by patients with right posterior lesions. He showed that pa-
tients with these lesions do worse than patients with other cerebral lesions on recognition of upright
faces, but better than the other patient groups on inverted faces. That is, for these patients inversion
of the stimuli affects face recognition no more than it does the recognition of houses. The performance
of patients with lesions in other cortical areas showed the normal adult pattern of selective impairment
of face recognition by inversion. These results suggest that the patients with right posterior lesions rep-
resented unfamiliar faces and houses in terms of the same kinds of features. Presumably they cannot
abstract that configurational description of an unfamiliar face which is orientation specific and which is
adequate to subsequent identification of the face.

Young normal children, like adult patients with damage to their right posterior cortex, have great
difficulty forming a configurational representation of an unfamiliar face. Saltz and Sigel (1967) found
that six year olds were three times as likely as adults to deny that a new photograph depicting the tar-
get person with a different expression of head tilt was the same person. Rhea Gendzier, Brian Woods,
and I adapted Yin's procedure with faces and houses. We found six and eight year olds performed
exactly like adult patients with right posterior damage. Inversion affected fare recognition no more
than it affected recognition of houses. The normal adult pattern was shown by 10 year olds. We inter-
preted our results as indicating that the young children represented faces as they did houses, in terms
of individual features which could be extracted from inverted stimuli as well as from upright stimuli
(Carey). Gendzier, and Woods in preparation.)
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Two additional series of experiments indicate that children under 10 represent photographs of unfa-
miliar faces in terms of isolated features. When asked to choose which of 4 photographs of the same
person resembled each other most, children under this age chose on the basis of such things as ear-
rings, hats, or other superficial paraphernalia. Adults, like children over ten, chose on the basis of the
expressions on the face (Levy-Schoen, 1964, also Trombini, 1968), This is a striking demonstration: the
expressions were gross and so dominate an adult's perception of these faces that the bases for chil-
dren's judgements are sometimes die!icult to find!

It is possible that the children under ten were simply interpreting the task differently from adults. To
guard against this possibility, Gendzier and I manipulated facial expression and superficial parapherna-
lia in a task requiring children to judge which of two photographs depicted the same person as a target
photo Ours were gross expression changes and gross paraphernalia changeslarge hats, wigs, bandan-
as across the forehead. Even adults made errors un 10-15% of the items. However, the patterns of er-
rors made by children under 10 and by adults were totally different. Although explicitly warned of the
transformations we w ould make, and told to look at the face, children under 10 found it difficult to
abstract a representation of a face under these circumstances, and were heavily influenced by superfi-
cial paraphernalia (Carey & Gendzier, in preparation).

Thus age 10 appears, from three different studies, a turning point in the development of a schema
for face recognition. In all three studies, there is rapid development between the ages of 6 to 10, the
adult pattern being reached around that age. One possible interpretation of this developmental discon-
tinuity is maturation, in the right cerebral hemisphere, of a specialized face processor. Another, com-
patible, possibility is that by age 10, in normal children, the commitment of the right hemisphere to the
functions it will subserve in adulthood is complete. This entails a loss of plasticity that was present
earlier, plus a general improvement in right hemisphere tasks beyond that age.

This latter interpretation receives provisional support from observations on subjects with hemidecor-
tication, right or left, for brain lesions sustained in infancy. Kohn and Dennis (1974) examined a group
of young adult hemidecorticates, none of whom showed obvious signs of right or left hemisphere defi-
cits. However, when tested with more sensitive tests, young adults with no left hemispheres were im-
paired on tasks requiring the understanding of passive and passive negative constructions, whereas
right hemidecorticates were normal on this task. Of interest to us here is the pattern shown by the pa-
tients with no right hemispheres. On a series of tasks designed to tap spatial abilitiesPorteus and
Wisc mazes, the Money map reading tasks, walking our a route on the floor, etc.these patients were
normal on some of them but impaired (relative to left hemidecorticates and to normals) on others. The
property of the task which determined success or failure in this group was age of acquisition by normal
children If a normal child masters any of the spatial tasks used in Kohn and Dennis' study by age 10,
adult right hemidecorticates also had mastered it; but if normal children master the task after age 10,
right hemidecorticates never do. It was not merely a matter of having only half a cortex, for left hemi-
decorticates were normal on these tasks. This study suggests that the right hemisphere becomes com-
mitted to at least some of its specialized functions around age 10. Also, the left hemisphere does not
have the capacity to subserve these functions, at least not if it is subserving the normal left hemisphere
functions as well. This committment of the right hemisphere to its specialized functions could account
for the observed loss of plasticity after age 10 with respect to language deficits resulting from left hem-
isphere damage. The committment of the right hemisphere to its specialized functions precludes its tak-
ing over left hemisphere functions (See Goldman, 1972, for an animal analogue in monkey frontal lobe
development).

Among adults with lesions, the tasks Kuhn and Dennis used are often impaired by damage to the left
hemisphere as well as to the right the Gerstmann syndrome, resulting from left perietal insult,
affects certain spatial tasks.) There are several reasons for this. First, at least some of the tasks which
diagnose spatial deficits are amenable to several different strategies for solution (including verbal ones)
and can therefore be impaired through different lesionsThis poses a problem in diagnosis similar to
that posed by certain Piagetian tasks, such as the object conccpt problems, for which there are many
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different sources of immaturity) Tasks such as the Bender-Gestalt are particularly suspect, and should
be avoided in attempts at precise description of a deficit. In contrast, there are relatively pure tests of
spatial abilities, which can be specifically impaired by certain lesions, and which can be dissociated
from other perceptual and cognitive tasks (e.g., Warrington and Rabin, 1970, Taylor and Warrington,

1973, these tasks involved discriminating such pairs as from or T from ip ). Second, it is
likely that different tasks for diagnosing spatial ability are tapping totally different basic capacities, only
some of which depend upon an intact right hemisphere for normal functioning. Thus, when discussing
"spatial abilities" it is important to seek the purest tasks possible, and be perfectly clear that "spatial abili-
ty" is not a single entity, just as "egocentricity" is not a single entity.

Kohn's and Dennis' work suggests, tentatively, that the developmental discontinuity in face percep-
tion at age 10 may reflect a general commitment of the right hemispheres to their specialized functions
at that age. I also suggested that there might be a special processor for face recognition which matures
at that age. There is another possibility, intermediate between these two positions. It is possible that
the deficits in face recognition associated with right hemisphere lesions are a special case of a more
general deficiency in recognition of objects, recently described by Warrington and Taylor (1973). If so,
it is also possible that the development of the face schema at age 10 is a consequence of maturation of
these more general visual recognition abilities, and does not reflect maturation of some special proces-
sor for faces.

As Warrington and Taylor (1973) point out, deficits in recognition of sketchy drawings of scenes
(Milner, 1958) and in recognition of fragmented drawings of objects and letters (Warrington and Tay-
lor, 1973) have been shown to be associated with lesions in the right hemisphere. These deficits are not
due to general intellectual impairment, nor to a visual field defect (DeRenzi and Spinnler, 1967). Fur-
ther, they are not attributable to failure to discriminate single visual features like size, brightness, de-
gree of roundedness, etc. (Taylor and Warrington, 1973). They are also dissociable from the simple
spatial abilities tasks described above (Warrington and Rabin, 1970).

In a recent important paper, Warrington and Taylor showed that these visual recognition problems
are not due to a difficulty in isolating figure from ground, since these patients could do as well as pa-
tients with other lesions at picking out an x of 0 from a background of visual noise. Rather, the au-
thors argue that the deficit concerns "perceptual classification".

To show this, Warrington and Taylor prepared a series of pairs of photographs of familiar objects (a
bucket, a clarinet, etc.). In one of the photographs, the object was presented from what one would
intuitively agree was its normal or canonical orientation for pictoral representation (e.g. or .) In the
other the objects were presented non-canonically ( or ) Normal subjects could identify every photo-
graph, whether presented in the canonical or non-canonical view.

Warrington and Taylor then presented these photographs to patients with cerebral lesions. Patients
with damage in the right posterior cortex (specifically, the inferior parietal lobes, roughly areas 39 and
40 in Brodman's classification) were impaired in recognition of the non-canonical views. This was in
marked contrast to the pattern shown by some patients with damage localized in the left hemisphere.
These patients had trouble naming both view, with no difference between canonical and non-canonical.

Warrington and Taylor interpret this deficit, along with the problems in recognition of sketchy and
fragmented representations of objects, as a deficit in perceptual classification. Since face perception
poses, among other problems, extremely difficult problems of perceptual classification (faces must be
recognized from different angles, with different expressions, with different configurations of facial hair,
etc.,) it is plausible that lesions affecting perceptual classification would also affect face perception.
Gendzier and I plan to explore Wallington and Taylor's procedures developmentally, to see if there is
a sharp improvement, between the ages of 6 and 10, in the ability to recognize non-canonical views of

In the light of the probable impurity of these tasks as pointers to right hemisphere damage in adults. Kuhn s and Dennis findings with hemide-
orth.ates are extremely signifii...int. They suggest that on peri.eptual strategies for bulution ate d.4lilted Wei and depend upon the right hemi-
sphere functions as a basis.
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objects. If we find such a discontinuity in the rate of improvement at age 10, we will conclude, provi-
sionally, that the development of the face schema which seems to occur by age 10 is a reflection of a
more general maturation of visual recognition functions, presumably in the right cerebral hemisphere.

I have presented the Lice perception work so fully, not because I know the answers to the questions
I am raising, but because it illustrates the success of the same recipe which was applied in the speech
perception case. We see the relationship between behavioral analysis, work on patients, and develop-
mental work. The discovery that perception of faces in normal adults is particularly susceptible to in-
version was crucial for the interpretation of the deficit in patients with certain right hemisphere lesions,
and for the subsequent discovery that children under 10 seem to represent unfamiliar faces as do pa-
tients with these lesions-in terms of individual, relatively isolated, features. This work illustrates, per-.
haps more clearly than the speech perception case, the usefulness of attempting to trace backwards,
so-to-speak, into normal childhood, asp.cts of complex behavior that are selectively' disrupted by cer-
tain focal injuries of the adult brain. In all cases the attempt is to dissociate behaviors from each other-

. in terms of their behavioral properties, their susceptibility to lesions, and their developmental courses.
Although the research strategy is the same in the speech and the faces case, the answers found are

quite different. The issue of a special processor for faces is still open, the behavioral, lesion, and de-
velopmental work to date is at least consistent with there being a special processor. However, unlike
speech, the proper biological context for the development of face perception is not one of critical peri-
ods for feature detectors, but rather seems to be one of maturation and commitment of particular corti-
cal areas.

Part II Learning Disabilities

In this section I discuss, in broad terms, competing models for the biological bases of learning disa-
bilities. For a detailed exposition of the current state of the art, see Rudel's paper in this volume. My
purpose here is to demonstrate that the choke among the models must be made in the light of knowl-
edge (presently lacking) of normal development.

There are three general models for the biological bases of learning disabilities. The first is that they
are the expression of a general maturational lag in CNS development ke.g., Kinsbourne, 1972). Minimal
brain damage (MBD) when thought to affect all of cortical and subcortical function is within this cate-
gory. The second is a variation on this firstnamely, that learning disabilities are the expression of
abnormally slow differentiation of the functional areas of the brain (cf. Money, 1967, Bender, 1957;
Critchley, 1970) or of abnormally slow maturation of the connections among functional areas of the
brain (cf. Rudel, this volume). The third is that they are the expressions of specific abnormal syn-
dromes, comparable in results if not in etiology to the kinds of syndromes observable in adult patients.
These would include maturational lags of specific functional systems in the cortex (e.g., the develop-
mental Gerstmann syndrome, Kinsbourne and Warrington, 1967 a, b, and c) and also highly specific
syndromes which affect non-local functions (e.g., Prechtl's developmental choreoform syndrome,
1962). Hyperactivity, when seen as expressing the malfunction of specific subcortical mechanisms, is
also in this third category. It is possible, perhaps even likely, that all three models apply, each to some
cases of children with learning disabilities. In any case, which general model applies to any particular
group of children with learning disabilities and, if the third model applies, which specific syndroms the
children's problems express, is extremely important for decisions about treatment.

In at least some cases of learning disabilities, a pattern of overall slow development is apparent (cf.
Blank, this volume). In some cases, children are slow to sit, to walk, to talk, are clumsy, are retarded
at intersensory transfer, and have abnormal EEGs which show relatively infantile patterns (Money,
1967). It is not clear, from the accounts I have read, whether these children are also intellectually re-
tarded in general. If their problem is truly an overall developmental lag, then they should be retarded,
or at least have markedly lov, IQs (as is true of Blank's population). If the children are actually retard-
ed, they fall outside the specific mandate of this conference. Also, the notion of overall developmental
lag, like the notion of MBD, is not very useful in the absence of knowledge of the mechanism(s) by
which the whole course of development is slowed down. Of course, if there is behavioral evidence that



such across- the -hoard syndromes do exist, research into the biological mechanisms should have a high
priority An additional problem with this notion is pointed out by Blank in this volume. If all that were
involved is a maturational lag, then the children should attain the important skills sometime, only later.
Blank stresses that they do not, at least with respect to certain higher order comprehension skills. At
any rate, there is absolutely no doubt that specific syndromes, not affecting all of performance, also
exist.

A disproportionate number of children with learning disabilities are left handed, or are mixed in their
handechess, or have mixed dominance with respect to eye, foot, and hand preference. This fact is tak-
en as evidence for abnormal lateralization of function, (c.f. Zangwill, 1962) and this in turn is seen as
an expression of a general maturational lag in the differentiation of functional areas of the brain (e.g.
Critchley, 1970.) Although the first inference is probably justified, at least with respect to speech, the
latter certainly is not. But it is this latter claim which differentiates the "general maturational lag",as-
sociated with learning disabilities from simple retardation.

That abnormal lateralization of speech is associated with mixed handedness, or left handedness,
seems somewhat well established (of Rudel, this volume). Zangwill points out that aphasiac associated
with right hemisphere damage virtually never occur in right handed people, although they sometimes
occur in left-handed- or ambidextrous people. He quotes Luria's claims that recoveries from aphasia
associated with lesions with the left hemisphere are faster and more complete in left than in right hand-
ed patients These results bear on abnormal lateralization of speech. Abnormal lateralization of other
functions which in adults depend upon the integrity of either the rigtit of left hemisphere must be inde-
pendently established. Recently, normal adults who differed in handedness were compared on a face
recognition task (Gilbert, 1973). The normal favoring of the left visual field was not found for ambidex-
trous people (as a group) and they were impaired on their performance of the task relative to both pure
right and pure left handed people. These results are certainly evidence for incomplete specialization of
a non-speech, lateralized function being associated with mixed handedness. In this context, Zangwill
cites developmental problems with certain right hemisphere functionspour drawing and copying,
weakness in spatial orientation, uncertain discrimination of right and leftassociated with left handed-
ness and mixed dominance. But, as I pointed out above, these tasks are often not pure right hemi-
sphere markers, so these deficits are not unequivical evidence for overall poor lateralization of right
and left hemisphere functions. The relationship between learning disabilties and mixed handedness or
dominance is an important one. The generality of poor specialization for normally lateralized functions
should be assessed with several pure right hemisphere markers, such as face perception, perceptual
classification (Warrington and-Taylor, 1973), and others.

The inference from mixed handedness and impairment on some functions which are normally lateral-
ized to a "general maturational lag" in all cortical specialization is tenuous. First, the concept "matu-
rational lag" suggests that the specialization will eventually be reached, just later than ninmal; -But this
is not the case; ambidextrous adults certainly exist, and in at least some cases, incomplete specializa-
tion of speech and non-speech functions also persists into adulthood. Secondly, there is abnormally
high incidence of left handedness or mixed handedness in both of the special syndromes described by
Kinsbourne and Warrington (1967.) These syndromes are special just because they can be dissociated
from each other, and thus mixed handedness in these cases is associated with specific maturational
lags, not overall retardation in cortical specialization. Thus, much more work is needed to establish a
class of learning disabilities resulting from general maturational lag in cortical specialization. Not only.
must performance on pure right hemisphere tasks be pushed back into normal childhood and then
compared with abnormal childhood, but in addition, the specialized functions associated in adults with
lesions in non-lateralized cortical areas must also be assessed.

In Part I, I suggested that clinical adult syndromes can play the role of suggesting specific abilities
which might have developmental courses separate from those of other abilities. Quite obviously, clini-
cal adult syndromes also suggest developmental counterparts which may the be bases of special learn-
ing disabilities Kinsbourne's and Warrington's work on the developmental Gerstmann syndrome can
he taken as a highly successful example of this approach. They succeeded in dissociating two entirely
different syndromes of dyslexia (Kinsbourne and Warrington, 1967a, b, and c.) They selected two

24



groups of dyslexic children, one of which had verbal IQs (WISC) at least 20 points higher than per-
formance IQs, and the other of which showed at least a 20 point balance in favor of their performance
scores. The former group was found to have finger agnosia, to be impaired in arithmetic as well as
reading and spelling, to be on the average even more retarded in spelling than in reading, and to have a
constructional apraxia which affected the copying of geometical designs and letters. None of these was
true of the latter group. Furthermore, the pattern shown by the former group mimics quite exactly the
adult Gerstmann syndrome, which is characterized by spelling errors, finger agnosia, dyscalculia, and
certain kinds of spatial problems. Adult Gerstmann patients are not typically dyslexic, but that is prob-
ably because their reading is no longer dependent upon the order relationships among individual letters,
which is the heart of their problem. r

These two groups of children correspond fairly;, closely to two groups of adult patients with spelling
problems (Kinsbourne and Warrington, 1967b). In one group, the Gerstmann syndronrApatients, spell-
ing errors were characteristically order errors. In the other groups, aphasics, the spelling errors character-.
istically involved letter substitutions. Kinsbourne and Warrington report that the children in their Ger-
stmann group produce many order errors of spelling, sometimes coming up with anagrams of the target
words. They do not report a study of the types of errors shown by their other group of children. Different
patterns of spelling errors among different groups of dyslexic children should be sought systematically,
and when found, should be related to others of their difficulties.

To pursue this line of research, Kinsbourne and Warrington had to develop a test of finger agnosia
which could be given to children, and had to find the ages at which normal children could pass these
tests. (Their finding that children under 5 or 6 had difficulty with these tasks suggests one maturational
reason that it is difficult to teach children below that age to read.) For the purposes of diagnosing
learning disabilities, it is important that the tests one uses will not be secondarily affected by the edu-
cational problems, or the emotional problems, the child has. Finger agnosia meets this requirement.
Further, any cases where different patterns of errors can be found within a single educational skill, like
reading or arithmetic, meet this requirement. In relating a pattern of errors to an adult syndrome, it is
important to look for the whole pattern, keeping in mind that there will be obvious differences due to
the logical relationships between skills in learning which are no longer present when the skills have al-
ready been mastered. For another example of this approach, see Rudel's discussion, in this volume, of
developmental aphasias.

A (Jose correspondence between a childhood syndrome in learning disabilities and an adult clinical
syndrome does not imply the same etiology. Indeed, given the plasticity of the young brain, plus the
reasonable expectations of different organization, the discovery of specific maturational lags such as
the Gerstmann was quite unexpected and therefore significant for the general theory of the biological
bases of development.

It is important to note that neither of the syndromes that Kinsbourne and Warrington described were
specific to reading, spelling, or arithmetic. Nor is there any reason to expect any specific developmen-
tal dyslexics, dyscalculias, etc., since reading, w riting and arithmetic are each analyzable into several
different components, each of which might be related to different specialized capacities, or combina-
tions of specialized capacities. Thus, hypotheses about which adult clinical syndromes might have de-
velopmental counterparts which are central to learning disabilities must proceed hand in hand with de-
tailed analysis of the properties of the skills the child is failing to attain.

It has been asked (c.f. Vernon, 1957), why, if there is a general maturational lag of development, is
reading most affected? Why isn't speech, or general cognitive functioning, also affected? This question
is not an argument against there being a general maturational lag (although as I argued above, that
there is such a thing is yet to be established.) The answer to Vernon's question is potentially very sim-
ple: reading taps the limits of both linguistic and visual skills. More sensitive tests for linguistic and/or
visual deficits might well reveal deficits in component skills (c.f. Rudel's paper in this volume, Kohn
and Dennis' discovery of a subtle syntactic deficit in left hemidecorticates who were apparently normal
in their language, etc.) The proper research strategy is to use tasks that are simple, subtle, pure and
difficult enough so they might tap specific deficits. This must be done against a background of normal
development. MBD, or general developmental lag, would be supported if such subtle, pure, deficits are
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found in many different capacities and skills in the same child. Conversely, the specific maturational
lag diagnosis of a learning disability is supported when these component capacities can be dissociated
within a single child.

What are the component capacities of reading? Gibson has provided us with an elegant description
of one aspect of the skill of reading (Gibson, 1967). In the earliest stages of learning to read, a feature
analysis of the letters must be mastered. This involves learning to distinguish letters (or letter like
shapes) in terms of the set of transformations which differentiate them. The ability to do this increases
greatly between the ages of 4 to 7 (the same ages during which finger agnosia disappears in normal
development.) It is possible that some children fail to learn to read in these early stages because of
impaired spatial abilities of the sort described by Warrington and Rabin. The finding that higher order
visuo-spatial tasks, such as the Bender Gestalt or the Kohs blocks, do not differentiate children with
and without learning disabilities after age 10 (Critchley, 1970 has 3 possible explanations (other than
spatial deficits are not important in learning disabilities, especially dyslexia:) 1) they are only important
in some cases (of specific maturational lags), 2) the spatial problems apply only to this very early step
of reading and do not figure into later problems with reading and 3) the spatial tasks used are not pure
enough to produce a clear picture. I believe all three explanations are likely, and in the light of Gib-
son's analysis, further work in pushing back the clear spatial discrimination syndrome of Warrington
and Rabin into normal childhood and consequent probing for specific learning problems related to this
deficit merits further work.

The study of the higher order visual properties of reading has not, as far as I know, been applied to
reading disabilities. It is here that reading taps the limits of certain visual skills. In fact, there is much
evidence that reading is special in many of the same ways face perception is, and for the same rea-
sons First, it is common for reading deficits, as well as subtle face recognition deficits, to be the last
residual symptoms of visual agnosias. In the adaptation to inverting prisms, text is never adapted. Fur-
ther, Rock showed that reading, like face recognition, is different from other perceptual tasks in being
more sensitive to inversion (Rock, 1974.) There is good reason for the similarity of faces and text in
this regard In both cases, features for identification are specified on many heirarchical levels. There
are features which determine individual letters, but there are also higher order features which specify
contours of whole words. It is well known, from tachistoscopic work with adults, that mature readers
make heavy use of these higher order relational features (Neisser, 1967.) It is probably these relational
features that are particularly upset by inversion, just as it is the configurational representation of a face
which is hampered by inversion. And just as children below age 10 do not appear to use the configura-
tional representations of faces, so too do they appear not to use the configurational representations of
text (Frith, 1974; Goldstein, 1973.) That is, young children art, upset by inversion of text much less
than are older children. In the light of these similarities between face perception and reading, I consi-
der it a high priority to look for developmental agnosias which could account for continued poor read-
ing in older children. This must be done in the background of further study of normal children along
the lines I outlined in Part I.

I will mention only one way in which reading places the highest demands on linguistic skillsin the
domain of meta-linguistic judgements. It is a general developmental finding that children (or adults for
that matter) often have skills without being able to reflect upon them. In the case of reading, this is
disastrous. In order to understand the code that one is learning to decipher, one must understand that
the speech stream is segmented into words (for that's where there are spaces) and that words are seg-
mented into phonemes (for that's where there are letters.) Children below 7 have extreme difficulty
with the latter and some difficulty with the former (Liberman, 1973, Sinclaire-de-Zwart, personal com-
munication.) The difficulty with the segmentation into phonemes is shown on several different tasks.
Children below six have difficulty learning pig-latin (Savin, 1972). They have difficulty tapping out the
number of phonemes in a syllable like "bam" or "am" (Liberman, 1973). And they have difficulty with
a task which requires them to "Say 'star;' now say it without the 's' sound." (Rosner, 1970.) Further-
more, Liberman and Rosner have found that children who still have difficulty with these tasks at age 7
are poor readers, and in an extremely important experiment, Rosner showed that training in these
meta-linguistic tasks improved the reading scores of a group of first graders compared to a control
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group who had started at the same low level on the meta-linguistic screening task. Rosner's experiment
is important in that it highlights, once again, the importance of the relevant behavioral analyses of the
requirements of a skill to treatment of children having problems with that skill. Also, it highlights a
point made by Blank in this volume: often these deficits are far from absolutea little extra training
may bring a child up to par, and in this case, have the desired consequence for the important skill.

This work is related to the biological bases of reading disabilities in two ways. First, if some children
have developmental aphasias of various sorts (see Rudel, this. volume; Warrington and Kinsbourne,
1967), then their language skills might be in general backward, and thus not developed enough for the
children to be able to reflect on their own language. This should be tested for in conjunction with other
specialized tests for developmental aphasias. Second, a very specialized developmental aphasia should
be watched out for. Some dyslexics may be dysphonemic (Critchley, 1970). They have difficulty mak-
ing phonemic discriminations. Presumably these are children whose spelling errors should be marked
by the wrong choice of letters rather than the letters being in the wrong order. The limit of this disabil-
ity, if it can be isolated, should be tested to see if these children do not perceive speech categorically,
as some adult aphasics do not. This would imply that the functioning of their special speech processor
is fundamentally impaired, and such a group would be true "dysphonemics". Such a deficit, if it were
to exist, would certainly not be reducable to a "maturational lag" since normal children have fully
operating speech processors in infancy. It is extremely important to find out whether these children
(true dysphonemics, developmental aphasias, developmental Gerstmanns), like those in Rosner's popu-
lation, would so easily be taught to make meta-linguistic judgements. That is, are children who have di-
agnosable specific maturational lags like those children who have general maturational lags in being
easily taught to overcome specific deficits? If not, we might reconsider thinking of these specific syn-
dromes as maturational lags. Rather, they may be the reflections of more permanent differences among
people.
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General Introduction

Underlying the approach to be presented in this position paper is the explicit assumption that learn-
ing is a basic characteristic of all living organisms, and a belief in the fact that the better able we are to
understand the conditions which enable organisms with differing capacities and histories to expand
their potential for learning, the better position we are in to tackle this most pressing problem today.

Given what we alre.ady know about the nature of learning and perception'in the human organism,
and given recognition of the varied populations the schools must serve, it is remarkable that today's
educational establishment is rigid and irrelevant with respect to the varying cultures in which it oper-
ates. Rigid norms are built into this rather inflexible system, and each child is measured against these
norms, regardless of his/her background and no matter what the curriculum (s) he has been exposed
to. In this context, the application of the term learning disability to a child implies a deficiency in func-
tion between that child and some hypothetical normally functioning organism. The result of evaluation
based on this type of comparison is the identification of the extraordinarily large number of children
who fall outside the normal range as learning disabled, or any one of a number of other such terms.
The demand of society that remediation be applied to this large group of learning disabled implies that
somehow there is a fault in the children themselvesas if, following a medical model, they have a dis-
ease which we must cure. The aim of the cure, of course, is to make the children perform as the
norms demand.

We believe that a new model of education must be chosen, especially at this time when education is
becoming more widely available. The new model could generate a new definition of learning disability,
based on a new definition of schooling. One of the goals underlying this position paper is the provision
of an appropriate screening mechanism for the selection of research leading toward a more desirable
kind of education. We would like to encourage those projects, both basic and applied, which have the
best chance of contributing to the formation of an educational system which, unlike today's, will en-
hance learning ability, rather than produce learning disability.

We would like to suggest that education be defined in terms of a behavioral model which views the
organism and the environment as constantly responding to each other and thereby modifying each oth-
er. Such a model offers the equal possibility of programming changes for both parts of the system, i.e.,
the child and the environment, depending upon the learning goals which are "deemed suitable-2 for
any individual in any context. Education in this sense of responsive enviroliment does not require cate-
gorizing children as belonging to a disabled class. Rather, it deals with each child as he or she is found,
using the child's on functioning as a baseline against which to measure change. Such a system, with
proper assessment techniques, should also be able to handle the children who have learning difficulties
based on intrinsic impairment of their perceptual, linguistic, or general cognitive processes. This is not
to say that children with neurological disabilities will not need special treatment, but only that a system
which provides for individual differences can also best provide for the extremes of these differences.

As a basic goal, this relational model of education, with its important stress on appropriate education
of the individual, requires that research at many levels be carried on simultaneously. A number of dis-
tint..t levels suggest themselves for study. the social context of the child both at home and in school; an

The goals deemed suitable in education will not be the focus of this paper. We would like to note, however, that the setting of
such goals is really a political process and reflects the result of the sucessful translation into action of the needs and desires of many
groups in the society. Unfortunately, there has not been enough self-conscious examination by funding sources of what the criteria
should be for setting such goals for the society at large.
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age specific anal) sis of those basic capacities of the organism which are relevant for intellectual func-
tioning, as well as the development of techniques for assessing these capabilities for individual chil-
dren, a fine-grained determination of the interaction of stimulus and response factors which produce
the best processing of information in the human organism, curriculum development and its assessment
based upon a funded review of the bask research literature on learning, and testing new models of
schooling in real schools.

Usefulness of Integrating the Disciplines

Traditionally, th.: approach to learning disabilities has emphasized sensory and perceptual processes.
Some theorists in the area, in fact, include perceptual dysfunction as a necessary component if a syn-
drome is to be labeled "learning disability." It is not our intention to restrict our view in this way, al-
though it is certainly clear that sensory and perceptual difficulties comprise a large proportion of what
are typically diagnosed learning disabilities.

Despite this emphasis on perceptual functions surely one of the pursuits of psychology's main-
streamthe field of learning disabilities has been all too often quite separate from the mainstream of
the behavioral sciences. Although learning disabilities has been said to be an interdisciplinary field,
with contributions coming from a spectrum of disciplines, ranging from the biological to the social, the
characterization of a multi-discipline field rather than an interdisciplinary one has been more apt.

While it is true that many researchers and clinicians from d variety of backgrounds have worked in
the field of learning disabilities, they have frequently worked only from their on point of view. Thus,
many studies of maturational, biological, or genetic aspects of learning disabilities have been done
without evaluation of the social milieu in which the disabilities occur, the familial status of the persons
(usually children) who are the subjects of the work, and the like. Similarly, social milieu or school-ori-
ented studies have been done without regard for the physiological or psychological status of the sub-
jects. It would seem, therefore, that an important priority for future work in this area would be the
incorporation of several types of variables in a single study, or in a series of studies. In short, then,
although learning disabilities have been of interest to a wide variety of disjp!'ines, as the literature at-
tests, there have been some striking omissions (most particularly in the area of social context of learn-
ing). Let us now not only fill in some-of the gaps, but encourage truly interdisciplinary work as well.

The Social Context of Learning

Follow ing from the notion that schools have so institutionalized themselves that their resulting rigidi-
ty has become productive of individual learning disability, we would like to recc mend instead that
they become truly responsive environments. This means that they should no longer function monolithi-
cally and uniformly as if the group of children with which they deal is homogeneous. Instead they need
to be made flexible and adaptable to the requirements of a diverse population, diverse not only in
terms of age, developmental level, and individual capability, but also socially and culturally. Certainly
a foremost priority should therefore be given to research Loncerned with investigating the social forms
and processes directly involved in learning.

Within the social domain, we would like to suggest an alternative to the epidemiological approach, in
which rates of failure in school, for example, are related to such social categories as class or ethnic
group or migratory status. A more direct social orientation, with an emphasis on social networks,
would include a wide range of more specific types of investigation. descriptive studies of classroom
interaction, studies of adolescent peer groups in relation to school performance and in relation to
speech styles, detailed quantitative interactional studies, studies of language use in relation to hypoth-
esized familial network structure, among others. Very little in this area has developed to the point
where firm conclusions can be draw n about what variables are relevant to what differences, but some
import.int insights have been gained, and a strong expectation that work along certain lines in this area
will be productive seems warranted.
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We would like to give brief sketch of the kind of relevance this area has to learning, including
some reference to research findings, though with no attempt to review them here,1 and to consider the
strategic questions on which to fours at this time, and the variables and methods they call for.

One way to conceptualize this diverse soLial area is in terms of three related foci and their combina-
tions. the learner's social history, the learner's ongoing social connections outside the immediate situa-
tion, and the social connections operative in the immediate situation (e.g., a classroom). ("Social" is
used throughout to refer to definable sets of connections and patterns of interaction, not merely to a
categorical label.) Cross-cutting this is what we will call cultural, again not referring to labelled mem-
bership in some set, but rather to what might be considered meaningscues and reinforcements,
modes of sequencing, interpreting, responding.

a. Social effects in infancy

It is in the child's very early social activities, that the initial system of significarkethat is, of mean-
ingis th.quired, on the basis of which any new exposures must first be interpreted before they can
modify or be added in some fashion to that initial system. Although this is an ongoing process, its im-
pak.t is probably greatest quite early. A great deal of work has been done on .hild- rearing attitudes, on
mother-infant interaction patterns, there has been some spek.ulation about the types of networks in
whik.h the infant and small ,hild first learns, there have,been descriptions of different cultural prac-
tkes, including relative emphasis on verbal instruk.tion, and the degree to which the child is an observ-
er and/or participant in various adult activities, and particularly, there has been increasing study of
children's early rkquisition of language. We have, nevertheless, at the present time, no definitive
knowledge of the critical social variables or the nature of their effects.

b. Familial social effect in childhood

At any age past infantry the child participates simultaneously in more than one set of social connec-
tionse.g., a household set, a group of neighboring k.hildren, adult and child relatives. Interaction pat-
terns in eak.h of these necessarily differ, as does the child's position in eak.h of them. Presumably it is
here that the add must ak.quire his/her first appro.khes to responding to cross-group conflicts in the
demands made on him/her, in the differing evaluations people make of eikh other, and perhaps most
importantly, in the .des of meanings and values that are appropriate to each person. The role of value
k.onflios and .onflkts between group norms might be illuminated by direk.t small -scale study of this
quite universal phenomenon. Study of toss-group effek.ts should take as key individuals all of those
directly relevante.g., teachers, administrators, parents, as well as children.

c. Formal and informal social contexts

With respek.t to the sok.ial struoure of the learning situation itself, a number of desk.riptive studies
indicate that the prevalent formal school structure involves the students as many single individuals in
interiktion with the one tea,her. This is, of course, never fully achieved, since any ongoing set of 30
individuals will over time develop sub-groups, but where the intended formal mode opposes suk.h sub-
groups, their existcrke is d disk.ipline problem rather than a learning instrument. This "many-one's" to
"one" format also involves d spek.ial interactional pattern, in whik.h, for example, the overwhelming
majority of speek.h is in the form of output from the teak.her, input (at best) to the l.hild. The child's
strut,tured relationship to the substance he is to learn is almost exclusively, then, as decoder, only in-
frequently as encoder, although paradoxically he is often tested in formal situations somewhat more as
an erkiider. Further, very little direo attention has been paid to the effek.ts on learning of this unbal
arked interactional, or input-output, decoding encoding structure. Small-group studies of task perform-
aria, personal satisfaaion, and other variables strongly imply that this is the least desirable struoure
for any of the stated aims of the edtkational system. More rigorous studies are needed, however, not
only of the k.lass:oom, but of the wide range of other situations involving explicit learning. (All human
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situations involve learning in some sense, by "explicit learning" we mean only to distinguish the acqui-
sition of skills, games, information, rules, and whatever else the researcher with the informants' help is
capable of differentiating at any given time, from anything else that is also being learned but that we
are not yet competent to study or not interested in studying.) These situations include people's homes,
street groups, work groups, and non-classroom school groups, among others.

d. The need for basic information on social interaction

Probably among the most fundamental questions on which we need information are simply. With
whom does the child interact? At what ages? How much variation is there in interaction among chil-
dren, with how many adults and in what settings? With how many children, of what ages in relation to
the one under consideration, and with what relationship to :he child, to each other, and to the adults
around that child? What seems most important at this time is not ,1 survey census data certainly exist
on such elements as family sizebut intensive study of a fairly small number of children in order to
give some deeper information on variables which cannot be picked up by a survey (although it might
be possible to do so after the main variables have been discovered by more intensive procedures).
Studies of small networks suggest at least three types of network structure that may be important.
bounded groups, interconnected but unbounded networks, and loose unbounded networks. (In other
terminology, the relationship to these of LommuniLation patterns has been discussed at length by Bern-
stein (1971), for example, and to some extent by Litbo (1972) and others.) However, as sparse as is
the information on this for adults, it is virtually non-existent for children, although it is the basis of many
assumptions made about them. Yet the inference may be drawn from both small-group studies and from
the still slight evidence of socio-linguistic studies that both the mode and the substance of children's learn-
ing is affected by these variables.

e. Effects of patterns of interconnection on learning

This last point need not remain wholly an inference. It can be directly studied, initially in naturally
occurring groupings, and subsequently, %kith the variables derived from those studies, by experimental
manipulation. Family networks cannot be subjected to experimental manipulation for this purpose, but
sub-groups of children in the school setting can often be. It should be noted, however, that although
experimental work is essential for clarifying the relationships of variables, many issues cannot be ap-
proached this way, since both adult participation and an at least partially formal jetting are unavoida-
ble although observation of children's informal groups also involves an adult, the intrusion need not
be as basic.

In the study of the effects of social connections on learning, two approaches to formulating the de-
pendent variables of learning are needed:

1. Networks and formal goals of learningAny conscious goal of the educational system can be
considered in its relationship to differences in the children's network structures. For example, reading
facility can be examined in relation to home networks, peer networks (on this, see Labo, 1972), and
most readily, in- school networks. In the last Lase, the networks can be systematically varied for size,
age-span, pre-existing relationships among the children, or other variables, for the first two, differences
can only be compared analytically.

2. Networks and informal learningIn addition to the known goals, it is important to do more open-
ended studies, in which one can discover something about what is in fact being learned, and in what
ways, in addition to (or instead of) what may have been intended. The school, for example, has, like
any other institution, altern ate systems of goals and rewards, some of them more powerful than the
intended systems, and dearly some school children do learn to function very well in these systems.
(One example is the distribution of monitorships, which determines who can be out of class or out of
school without penaltysee Gutv,irth, 1974.) Not only in school, but in any setti! g, a great deal of
what is being learned is not specifically intended, and can be only partially formulated in i.dvitnLe. For
example, if we want to know more about the influence of peer groups on more formal learningi.e.,
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how does what is learned, in various peer groups differentially affect what is learned in schoolwe can
consider studying variables underlying value conflict, opposing loyalties, and antagonistic or concor-
dant meanings. But without first studying these questions fairly open-endedly, we are very likely to
miss what may be crucial factors. Nonetheless, despite the open-ended nature of such observations,
variables defining the group structure, its patterns of interaction, its connections with other groups, and
so on, can and should be rigorously defined. Many aspects of the effects we think may be important
can also be explicitly stated in advance. But the methodology should provide ample room for exploring
other unexpected effects.

Methodological Concerns in the Study of Social Networks

It is appropriate at this point to make some general remarks about methodology in this area. In the
inclusion of open-ended studies as an approach to trying to discover things we may not know exist, it
should be said that we will discover very little if we do not insist on rigor. Certain network variables
(like interconnectedness) that can be expected to be of general importance can be specified and defined
with precision. Frequency of contact can obviously only be properly obtained through systematic ob-
servation, where certain problems require the full or partial substitution of reported frequencies, spe-
cial attention must be paid to complementary studies of the ankount and nature of the distortion intro-
duced by this. Since networks are by definition connected sets, ordinary approaches to sampling are
inappropriate, and must be carefully developed in the context of each of several types of studies.

Since the relevant issues require ,intensive information not only directly around the key individual
but also around each of those who are important to that individual, and possibly further steps out,
adequate study of even d single individual could be prohibitive. This several coordinated approaches
are called for, including branching out several steps from a key individual on some relevant criterion,
direct study of 4i group, working out one step from each member of a group, studying a full one-step
set around an individual, and so on. To some extent the choice of approach will depend on the specific
problem, but it is also necessary to direct a combination of these approaches to the same problem if
we are to learn how they relate to each other.

One additional methodological point should be made. Simple theoretical assumptions can generate a
number of testable expectations through hypothetical manipulations subsequently tested empirically.
Serious attention should be paid to coordinating the design of separate studies so as to Like advantage
of the efficiency and power that can be yielded in this way.

Bask Research Questions of Importance for Studies of Perception, Learning, and language

In pointing research, toward the development of more individualized and responsive schooling, we
need to know a great deal about what factors aid in learning and vv hat factors interfere with it. Perhaps
rather than learning we should use the more general term, information processing, for learning has
been traditionally confined to the area of conditioning within the context of basic research. It is only
on the basis of such research that flexible enough curricula can be developed. While immediate applic
ability to practical situations should not be a criterion for investigation, basic research on information
processing should be translated into practical approaches tu curriculum development, teaching meth-
ods, and assessment techniques. In this way, schooling can became the result of a rational process

The areas in which we advocate intensive research are not neatly orthogonal to each other because
investigators in the overlapping and embedded fields of development, perception, information process:
ing, learning, etc, have not conceptualized their problem domains in the same way. Nonetheless, we
feel that the following are among the most promising areas. multimodal effects on learning, the role of
feedback in learning, the development of orienting, observing, and search behavior, factors directing or
controlling attention, development of memory and investigation of the factors which enhance it, organi
zation and conceptualization of information (with particular emphasis on language), and finally, com-
munication.
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a. Multi-modal effects on learning

Single and multiple-modality approaches to learning and learning disabilities are examples of the next
steps which could be taken in areas that have already been subject to quite extensive investigation. In
recommending priorities in an area which already contains much work, greater selectivity should be
exercised in funding such fields. At the same time, however, planned outcome of research can be
much more specifically targeted in these better-known areas, and carefully designed studies can yield
definitive information.

Specifically it would be important to answer questions relating to input overload and underload, in-
teractions among preferred and nonpreferred modalities, and the like. For example, are there preferred
modalities in individuals? Do such preferences differ between learning disabled and non-disabled per-
sons? Are the preferences task specific, or do they cut across tasks for particular individuals? Do sti-
muli from two or more modalities simultaneously enhance learning, or do they result in confusion and
greater disability? Are there individual thresholds for stimulus overload? Are there characteristic types
of learning breakdown as a response to overload? What is the nature of interaction among modalities,
and is that interaction specific to individuals or are generalizations possible about human learning in
that regard? Such research would be important for the structuring of classrooms. For example, class-
room teaching is typically bi-modal. visual and auditory. If research were to show that young children,
say, or disabled learners respond better to a single-mode approach to new material, implementation of
that finding should be made possible. Such implementation would also have the advantage of bringing
other disciplines into focus, and thus would fulfill the priority for interdisciplinary approaches.

b. The role of feedback in learning

Another type of research to be done in the sensory-perceptual area is on the role of feedbackand
the type of feedbackin learning. For one type of study in such research, the response class to be
learned could be either perceptual or motor, whereas the feedback would be by means of some percep-
tual mode. This could be accomplished in a discrete, single-task, single-feedback manner, or in a con-
tinuous learning situation, with criteria of acquisition.

It has been shown that non-disabled learners of varying ages will learn to discriminate nonsense fig-
ures of minimal form with no external feedback, presumably because they become able to define the
salient cues in the stimulus array. How might one insure the correct separation of figure and ground in
the stimulus material to be learned? What might such research tell us about the variation in threshold
factors in people with learning disabilities, or in people of varying ages or backgrounds or educational
attainment:.? How much of successful learning is dependent on the correct perception of the salient
cues in a stimulus? What proportion of learning disability can be attributed to a deficiency in such per-
ception? It has been show n that severe retardates are helped to function in discrimination tasks when
the relationship between stimulus and response mode is clarified (Zeaman and House, 1963). Might it
be that non-retarded learning disabled persons could be similarly helped?

Such a research approach would be closely related to the modality -oriented work described above.
The question of the relationship of modality of stimulus to modality of feedback is a potentially impor-
tant one in the investigation of learning disabilities, especially if a lower level of functioning is found
to exist in one modality and not in others. Also, it might interact with modality preference, if such ex-
ists. Is it more efficacious to present the stimuli to the preferred modality, or does more efficient learn-
ing result from the provision of feedback information in the preferred modality?

c. The development of orienting, observing, and search behavior

This area would be basically concerned with discovering the developmental sequence of the sponta-
neous occurrence of orienting, observing, and search behaviors, since it is upon such behavior that the
very young child's sampling of his/her environment is based. Results in the literature are provocative.
For example in infants (Bloom, 1974) it has been found that eye contact serves as a setting event for
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learning. We are beginning to assemble evidence for differences in scanning and search strategies with

age and for different kinds of children. Miller (1973) hypothesized for example that since such strate-

gies improve with age, they allow older children when viewing stimuli for long durations to overcome

perceptual biases that operate at brief exposures. There may well be differences in strategies between

impulsive and reflective children. Egeland (1974) for example, found that it was more profitable to

teach impulsive children to use search strategies than to delay responding.
Such behavior is controlled by, stimulus factors which are concerned with stimulus salience and di-

mensional preferences and related to the ages at which children can use various types of contextual

cues. Odom (1973) and others have mapped stimulus salience hierarchies for individual children and

demonstrated their relationship to problem solving behavior. Medin (1973) has indicated that dimen-

sional preference affects matching ability. A number of investigators (Brown et al., 1974; Kobasigawa,

1974; Campione et al., 1973; Baker, 1972; Klein, 1974) have found that younger children did not use

available contextual cues until they were trained or instructed to. Stimulus complexity itself apparently

has a differential effect on older and younger children in how much curiosity or playing time it induces

(Switzky et al., 1974).

d. Factors directing or controlling attention

Another area deserves mention within this general field of semory and perceptual functions, and that

is vigilance or attention. Traditionally, vigilance is the term that has been applied to the ability to main-

tain a high degree of alertness in the presence of monotonous stimuli so as to detect a change or a rela-

tively quiet signal. Attention has referred usually to an alerting mechanism and a bringing into focus of

an immediate stimulus. A number of studies have shown that it enhances learning, and that certain fac-

tors can be seen to improve attention to relevant aspects of a stimulus.
Apparently, younger children may have problems in ignoring irrelevant information, particularly

when it is salient (Pick et al., 1973). There is some evidence that younger children are helped by being

given explicit information on what to ignore (Yussen, 1974) or when the stimuli are arranged spatially

to focus attention on central stimuli (Wheeler et al., 1973). We need to know which attention focussing

information is best for which processing of different types of behaviors. For instance, Silver et al.

(1973) found that non-verbal feature emphasis is better than verbal for form discrimination. Mwanalu-

shi (1974) found that imagery was better than naming for coding and reproducing spatial patterns.

Furth et al. (1973) found that labeling functioned to call attention to static arrays at all ages. Wolf et al.

(1974) demonstrated that children acquire associations better by producing interactions between the

associated stimuli than by observing them. Koenigsberg (1973) discovered that visual cues were better

than sensorimotor cues for improving letter reversal in young children. Various types of children may

use various attention focussing techniques differently. It seems (Siegel et al., 1973) that reflective chil-

dren use both visual and verbal labeling better than do impulsive children.
The findings in this area are very diverse, but provocative in their possible usefulness for enhancing

information processing and thereby providing a rational base for the development of curricula.

In recent years, further subdivisions of attention have been made relating to "inwards attention" or

"intellectual attention" as opposed to attention to an external stimulus. Vigilance and both attentional

functions relate to learning, though perhaps in somewhat different ways. They also are apparently cor-

related with differential physiological responses (e.g., Lacy, 1967; Obrist, 1963; van Hover, 1974). The

question of differing relationships between attentional functions and learningor different types of

learningand the relationship to measurable psychophysiological changes deserves investigation as an

approach to learning disabilities. This represents an area in which considerable research has been done

in differing fields, with little relationship or interaction between the fields. Thus, while neurologists and

neurophysiologists have been concerned with particular brain lesions or disturbances of function that

might be associated with learning disabilities, they have not studied the psychophysiological correlates

of such disturbances. On the other hand, psychophysiologists have studies these correlates, but with

little regard for the learning problems of individuals. And scientists involved in human factors research
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have contributed a substantial literature on vigilance and its relationship to stimulus arrays, for exam-
ple, without much concern for individual differences or developmental factors. It would seem that put-
ting some of this work together and carrying it forward with a focus on the learning process (informa-
tion processing) and its disabilities would fulfill the need for greater coordination and amalgamation of
findings from a variety of disciplines and at the same time contribute to the specific attentional, psy-
chophysiological, and learning literature.

Another aspect of attention deserves some mention. That is, that some of the work in neurophysiol-
ogy would seem to indicate that the organism must maintain a certain level of attentivity in order to
receive stimuli (Hebb, 1958). Further, this would seem to be reciprocal, in that the absence of stimuli
for a protracted period of time apparently has the effect of turning the organism off, and making it
more difficult to apprehend new stimuli. In the field of learning disabilities, this might relate to the
hyperactivity syndrome. In the typical vigilance experimental situation, stimuli are present, but they
are of low intensity and tend to be monotonous. Does the learning ability of the organism influence his
furktioning in a vigilance -type situation? Does the stimulus mode relate to it? Does the presence of
stimuli in one, two, or three modalities influence vigilance behavior?

e. Development of memory and investigation of the factors which enhance it

Here a number of bask questions should be dealt with. First, how does memo., change with age
(Perlmutter et al., 1974)? What are the fat-tors that improve memory and how do they interact with
age" Flavell and his colleagues (1970) have found that younger children do not produce a number of
different appropriate mediators as well as older children and that, in most uses, such mediators can be
taught and then utilized successfully.

There is the question of differences between the storage and retrieval of visual and conceptual (or
verbal) information and the related question of whether younger children can better utilize visual rather
than verbal cues (Yuille et al., 1973, Kosslyn et al., 1974, Furth et al., 1973). There are some basic
theoretical questions on short -term memory versus long-term memory having to do with whether these
are different or the same in adults and children (Peterson, 1963). And finally, how does memory differ
with respect to materials which are or arc not socially related to the child. For example, Genshaft et
al. (1974) found that although both BI,K.k and White .hildren could recall Standard English vocabulary,
White children could not recall Black English as well.

f. Organization and .ork;eptualization of information (with particular emphasis on language)

We know that coding has a positive relationship to information processing and we assume that it is

due to the organization it imposes on the material. At what ages do we have evidence that children
code? Conrad (1971), Halperin (1974), Hagen et al. (1973), Salzinger et al. (1969), and Furth et al.
(1973) among many others have addressed the question of whether .hildren code at early ages, and
whether Libeling and verbal .oding are equally effective. The evidence appears to be that labeling
serves a different function and is in fact sometimes an obstruction to information processing and that
the use of coding, when it occurs or is induced (Moely et al., 1974), is effective and age related.

A number of investigators have addressed themselves to the nroblem of the emergence and cse of
verbal mediators (Kendler and Kendler, 1970, Kendler, 1972, Osler, 1973, Flavell, 1970, Hagen et al.,
1973, to mention a few), and the literature is not clear. We need to look at mediation using other para-
digms than the shift paradigm which has dominated the field.

Language effects on information processing are intriguing and in need of a great deal of work. Let us
give some examples of questions which have been raised, all of which are relevant for our understand-
ing of what messages both the strik.ture and the semantics of language convey to young children.
Brown (1968), Ervin-Tripp (1970) and Blank (1974) have examined the development of the way children
understand various types of wh questionsv-ertainly a tool which we use unthinkingly in all teaching
of children. Nelson et al. (1973) have successfully produced more category type questions in children
when they were useful in acquiring information the children needed for information processing. Hut-
tenloaer et al. (1968) have shown large different-es in information processing depending on whether
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Krauss, and Weisberg's work (1966) is very relevant, and among other interesting
noted that children are more successful in communicating information which is la-

wn verbal repertoire.
Garvey et al. published a study (1973) describing communicative speech in a nursery
ciboratory, Salzinger, using a somewhat similar design, the variables that make for

versus egocentric speech among 3 year olds in a nursery school classroom, have been

1 Considerations for Bask Research Designs in the Areas of perception, learning, and Ian-

In keeping with the heavy emphasis on perceptual dysfunctions in this field, there has been a great
deal of research directed toward the sensory and perceptual processes thought to underlie learning and
its disabilities. Therefore, in charting priorities for future research in these areas, it is necessary to be
somewhat more selective than in those areas which have been less traditionally associated with this
field. That is, when entering a previously cultivated vineyard, one must look over the remaining grapes
most carefully, the same degree of selectivity is not required for the vineyard in which one is picking

for the first time.
The primary investigative areas in perception and learning disabilities have been visual perception,

visual-motor functions, and, to a somewhat lesser degree, laterality and left-right discrimination. In the
last decade or so, auditory perceptual studies have some into more prominence. For the most part,
these studies have been applied to or have been done in the context of disabilities in residing and gen-
eral language skills, though there have been a few broader, normative approaches in the area (e.g ,
Belmont and Birch, 1963, 1965). The typical disability-oriented study in this field has involved the relat-
ing of particular perceptual, perceptualmotor, or laterality measures to a particular disability Often
other measures are also taken, and both the perceptual problem and the specific learning disability are
related to such variables as social class background, age, birth order, academic subjects, or the like.

If more studies were to be done in this area, it would seem in keeping with the establishment of
priorities that they be addressed to more unique problems, or that they proceed either down the loci
of complexity in a search for single-unit relationships, or toward the advanced complexity of multi
unit, multi-factorial studies.

1. Single unit designsAn example of a single-unit type of investigation would IN. to evaluate the
relative importance of a single perceptual, motor, or perceptual-motor factor in the acquisition of a
given skill. -A study of this type should probably be replicated with various groups, such as individuals
who had learning disabilities and those who did not, or with different social samples. The goal would
be to determine the influence of single versus interactive variables on al criterion task. The experimen-
tal procedure might involve a cross-sectional design, using a substantial number of subjects, or it could
be done with fewer subjects and a longitudinal type design. As an example: of a cross sectional design,
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a particular task could be selected as the criterion, and then experimental groups constituted in terms
of the skill to be measured. For one group, a "pure" perceptual skill could be measured, for the sec-
ond group, a pure (or as pure as possible) motor skill would be evaluated, for a third group, a percep-
tual-motor skill would be involved; a fourth group could serve as a control, if the specific design de-
manded That would he a paradigmatic cross-sectional design. A longitudinal approach to the same
problem might involve the constitution of two experimental groups and one control group. For one
experimental group, a pure perceptual skill would be evaluated in relationship to the criterion task, for
the second experimental group, a pure motor skill would be evaluated. Then the first group would have
a motor component added to the perceptual. Changes in the level of the criterion tasks would be ineilb-
tired and related to the nature of the given skill (i.e., perceptual, motor, or perceptual-motor).

2 Multi-unit designs--An example of a multi-unit type of investigation would be one in which a
number of perceptual modes and response modes were tested in the same subjects and then the entire
matrix of results subjected to factor analysis. After factor scores had been derived, evaluation proce-
dures would be constructed for each, the procedures would be applied to a similar but different group
of subjects, and the resulting attempt at crossvalidation would be evaluated. What is intended here is
the subjection of perceptual and motor variables to a Guilford-type conceptual treatment. This sugges-
tion illustrates another desirable approach to the field of learning disabilities. the application of meth-
ods and constructs developed in other areas of behavioral science to the problem of disabilities in
learning One priority for research now might well be to relate problems and methods to the broader
body of knowledge and experiment. A multifactorial study designed on the basis of theory, and not
merely as an empirical "fishing expedition," might be an ideal way to accomplish the true interdiscipli-
nary work which was suggested as a priority above.

Methodological Implications of a Behavioral Definition of Etiology

The traditional approach to etiology is generally patterned after a "medical" or "disease" model
with its associated search for a primary remote cause. Instead, we would favor a functional model of
etiology in which "cause" is considered to be a complex interaction between the state of the organism
and the environment. Furthermore, "cause" is useful only in so far as it is viewed not as a hypotheti-
cal construct, but rather as demonstrably and operationally related to the organism's current (function-
ing) behavior.

In keeping with a behaviorally oriented analysis. an etiologkal approach would specify the definition
of a particular mode or level of perceptual functioning, and the relating of this mode to a particular
mode or rate of learning a task or a skill. This differs from the classical clinical approach to etiology,
which involves searching the behavior and skill of a subject until a deficit is discovered, and then relat-
ing performance on the learning task to the deficit. In the clinical approach, if no deficit is discovered,
no individually relevant information is gleaned. In the behavioral approach, what would be sought,
defined, and analyzed would be the relationship between particular perceptual modes of function and
particular learning modes, and therefore the individual's learning processes can he better understood,
whether or not he exhibits a problem. A priority for research might be, therefore, a fine-grained analy-
sis of perceptual-learning relationships, including a search for what have been referred to as "mediat-
ing variables"e.g., variables which exist between the specifics of the perceptual skill and the specif-
ics of the learning skill. An example might best illustrate what is meant.

There is a well-known relationship between socioeconomic status (SES) and reading level, such that
children from low SES backgrounds are at greater risk for developing reading disabilities. Once such a
correlation is obtained and verified, very little more can be said. However, if one seeks out the mediat-
ing variables, a new research program can be mapped. SES is a global concept, as is reading skill. If
one breaks down SES into, say, perceptual experiential background, and then also divides reading skill
by type of errors made, one might find, for example, that children from noisy slum environments have
greater difficulty in auditory discrimination, and that those same children make the kinds of mistakes in
reading that could he attributed to faulty auditory discrimination of words. Auditory discrimination of
words thus becomes a mediating variable between SES and reading skill. If one then further analyzes
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the low -SES slum environment, it might be found that the ambience is a noisy one, and one in which
there is not a great deal of speech directed to the children. So it might be that ambient noise and prac-
tice in listening are additional mediating variables. These specificor more specificvariables might
then be evaluated in terms of their relationship to the specifics of reading skill.

In terms of the view of etiology expressed above, the teasing out of this relationship would in fact
be the analysis of the etiology of the reading disability in question.

Suggested Methodology for Assessment of Children's Lod of Functioning Based on a Behavioral Model of
Disability

A continuing problem, dealt with under a variety of rubrics in the past, is that of identifying individ-
ual skill levels and patterns of perceptual and perceptual motor performance. We should like to broad-
en this concept from older concerns with "early identification" of learning disabilities, or simply classi-
fying achievement levels. what is needed is a method of assessing individual perceptual skills easily
and effectively so that learning curricula can be adjusted to suit individual levels and needs. lf, as indi-
cated previously, schools can become truly responsive environments with individualized curricula, then
perceptual skill patterns would be important information on which to base the design of a child's
school program. It would seem that a combination of such a profile, together with information about a
child's progress in various curriculum elements, would be a superior approach to the current one which
emphasizes standard group intelligence and achievement tests.

The approach being suggested would, in evaluating problems in learning, make secondary any at-
tempt to define and attach to individuals diagnostic labels relating to disabilities. Instead, each
profile would include information as to his developmental level, and curricula would be individualized
both in terms of pattern and level. Such an approach would also be consistent with the current empha-
sis on "mainstreaming" (i.e., placing children in need of spe,ial education in classes with their nondis-
abled age peers for varying amounts of the school day). if each child in a given area were following an
individualized curriculum based on his own pattern and level, then the child whose performance was at
what might be termed a disability level would simply be working on his own curriculum. Only the most
severely disabled learners would be placed in separate special education classes.

While it is recognized that devising a system of perceptual assessments which could be easily and
quickly administered and which would yield the needed information, is not a quick or a simple task, it
seems eminently worthwhile to encourage its inception. Some instruments and experimental work al-
ready exist which could be effective starting points for the work (e.g., Graham-Kendall Designs, Fros-
tig programs, some reading readiness type tasks, etc.), a careful combing of the clinical and the experi-
mental literature woulu undoubtedly yield more. The first step, then, might be a thorough evaluation
and charting of past work, resolution of inconsistencies in findings, and development of paradigms
which could be tested. Successful application of such an approach would also have the ultimate advan-
tage of preventing those learning disabilities which issue from a poor match between a child's intrinsic
perceptual patterns and the demands of the curriculum.

Summary and Conclusions

This paper has been based on the premise that learning disability, as it has been traditionally defined,
is in large measure a product of our present school system. Furthermore, we feel that the idea of "dis-
ability" per se, coupled with an outmoded and rigid school system, has prevented children who have
been classified as being outside the normal range from receiving the kind of education they could best
profit from. Only for children who have measurable sensory and perceptual difficulties has remediation
been generally successful, whereas for a large majority of children it has failed because it is an ad hoc
and ex post facto procedure applied to a situation where rigidity has not allowed for the development
of flexible curricula and teaching procedures suitable for working routinely with the differing needs of
different children. ror an enormous number of children whose backgrounds arc discontinuous with the
cultural norms of the school, the system has actually produced intellectual problems where we believe
none need exist.
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We are therefore advocating support for research that will provide appropriate materials aad more
sophisticated understanding to enable us to move toward a new concept of school which is no longer in
keeping with the current structure in which a single teacher is expected to teach a single curriculum to
a group of children. We would like to see all children who are not grossly physically and mentally
handicapped schooled together in groups with fairly large age ranges. In order to avoid the detrimental
procedure which has been known as "tracking," we would like to see "classes" organized like learn-
ing labs in various areas such as mathematical concepts, language arts, ett..., which are set up with cur-
ricula adequate for use with a number of years' age span and suitable for use vv ith diverse cultural
groups. In such a situation teachers would serve the function of assessing children's level of ability
and .:ev ement, organizing and choosing children's programs, monitoring their progress, and most
impoi,antly,, stimulating and motivating children as they choose to work in the various areas. Formal
classes with a single teacher would be set up only on an ad hoc basis when needed or requested.

Such a t.onceptualization forces upon us the necessity of providing multifaceted curricula which
need not be taught in their entirety by a teacher but which are programmed so as to allow the children
to move along on their own. Such curricula must be rationally based upon bask research on the fac-
tors whia enhance !taming in the areas of perception, feedback, observation and search behavior,
attention. memory, organization of stimuli through various kinds of mediators and odes, and language
development both as a self regulatory behavior and a communicative behavior. Although some of these
areas are well researched, others are not and demand that we be more selective in funding. Nonethe-
less there are many gaps whia need fillingand we t..ould well use a review of the findings pointed
toward their use in the development of curricula.

In addition we need to gain an understanding of the effect of various types of social interaction pat-
terns on learning, since working in such "labs" would give rise to varied types of formal and informal
group structures. If we understood the communicative and reinforcing properties of such groups, we
wild utilize them in the establishment of classroom procedures which would enhance learning rather

than deter it.
In keeping with the idea of school as a responsive environment, we need new approaches to assess-

ment. We are advocating the development of profiletype assessments to be routinely used for all chil-
dren, particularly in the areas of perception, language skills, .ind dest.ription of sot..ial variables. so as
to estimate their strengths and to place them appropriately into types of curricula.

Intellectual achievement would be gauged on the basis of the mastery of particular curricula.
At.hievement of curricula, therefore, would be tantamount to moving on to a subsequent level of diffi-
culty and would eliminate the need for grading. Only for special purposes, such as entrant.e to new
schools, would reference to national norms be neededand indeed these need not be based on testing
but preferably upon a profile of the curricula that a child has mastered.

With respect to network studies, we might mention a further application of network studies to prob-
lems of educational improvement. Although many of us talk about the areas of ignorant-e, in which we
are badly in need of good research to know what affects learning, it is also true that there are many
aspects of the learning process that are well studied, and which are nevertheless rarely successfully
incorporated into an educational system. There can be little question that one pervasive obstacle to
genuine alteration of the schools has to do withithe complex of pressures mediated through a system
of connections involving teachers, administrators, unions, legislators, and t.ommunity. Direct study of
this system of connections, and of possible changes in it, could play a critical role in the attempt to
introduce any other kind of changes.

In looking toward an alteration of basic school procedures, we would also like to see, as future
priorities, some real-school-applications of basic research, where new procedures and curricula based
upon a behavioral model of schooling are applied and evaluated.

Furthermore, we do not believe that a scale concerned with evaluating the research a!, being applied
or basic should be considered as a proper criterion for support, or whether the population studied is a
"learning disabled" population. As long as the research can be show n to have relevance for modifica-
tion, particularly for the expansion, of the capacities of the organism for learningfor acquiring the
desired learned behaviorsthat should be sufficient. One final stipulation should be mentioned. In an
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ettort to avoid a bandwagon effect in favor of covering a broad research base, we feel it important to
realize that investigators conceptualize their fields very differently and that a number of approaches
should be encouragedso long as the variables with which they deal are explicitly and operationally
concerned with learning. There is a lot that we need to understand and there is no way of know ing, at
this point, whether the pay-offs will Lome from cognitive versus behavioral research, from RNA stud-
ies or imagery studies of memory, from study of the effect of the organisms' on responses versus the
effects of other people's response on learning capacity, from animal versus baby research.

That kind of criterion should be avoided in favor of establishing criteria of excellence for the re-
search designed. We believe that research in all areas discussed must be encouraged and supported,
because of the complex nature of the problem.
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SYSTEMATIC INSTRUCTIONAL PROCEDURES:
AN INSTRUCTIONAL HIERARCHY

Norris G. Haring



Introduction

At the Experimental Education Unit, recent investigations directed by Billingsley, Eaton, Gentry, Har-
ing, Liberty, Lovitt, Smith, and White have yielded considerable data demonstrating that in order to pro-
vide optimal learning opportunities, it is necessary to arrange precisely the relevant instructional events.
Each of the investigations has revealed, as cne would assume, that there are differences among children in
terms of the rate at which they acquire skills, the frequency with which ;lie, respond after a skill has been
acquired, and the extent to which they generalize a skill in one response class to a new response class.
Even though these differences exist, the investigations also suggest that certain basic instructional proce-
dures should be followed with every child. For instance, in all of these investigations, which utilized a
common research design and proceduresthe experimental analysis of behaviorthe following instruc-
tional conditions prevailed. I) each child's performance was measured directly and regularly throughout
the investigation; 2) all instructional events and teaching materials were systematically arranged for each
child following a prearranged instructional plan, 3) reinforcement contingencies were arranged for each
child individually, and the reinforcing events as well as the schedule or contingencies for these events were
dictated by the child's performance, 4) instructional decisions were made regularly on the basis of the
child's performance, which was accurately and graphically displayed.

The evidence from these investigations concerns the need for precise arrangement of instructional
events. But what the evidence implies is the need for comprehensive and finer-focus investigation of those
instructional events that facilitate learning. That investigation should include a series of systematic studies
designed to determine what are essential instructional procedures, and how those procedures might be
organized meaningfully so that they yield guidelines not only for instruction but also for evaluating per-
formance.

Educators of both handicapped and normal 'Iildren could become more efficient in their planning and
instruction if they had a set of systematic guidelines to use in selecting instructional procedures. With such
guidelines, teachers might avoid two well-knov.n pitfalls. On the one hand, the, selection of procedures has
often been unsystematic, almost random. This not only reduces teachers' efficacy in working with individ-
ual pupils, but also virtually eliminates the possibility of evaluating children's performance changes as
they relate to instructional procedures. On the other hand, teaching procedures have sometimes been so
rigidly prescribed, as with espoused teaching methods, that teacher flexibility has been too restricted to
allow for altering instructional procedures in order to accommodate individual differences in pupil per-
formance.

An adequate framework or hierarchy of procedures available to teachers should provide a guide for sys-
tematizing their selection and for increasing the repertoire or alternatives that a teacher has for specific in-
structional tactics. At present, at least four classes of instructional procedures that teachers can employ
have been identified and these almost classic procedures can be found in some form in almost every teach-
er-learner situation. These are. 1) demonstration and/or modelling, 2) drill, 3) a combination of drill and
practice, and 4) application. It is important, however, to determine the varieties of experience w ithin each
of these and to explore variations from these classical instructional procedures.

Any discussion of a means to systematize instructional proceduresthat is, to develop a hierarchy
must take into account the various developmental and learning hierarchies hypothesized by some investi-
gators as well as empirical investigations into skill development and teaching.

Hierarchies of development have been formulated from a w ide range of theoretical bases, and have been
applied to a number of different skill areas. For example, the theor' of distinct levels of cognitive opera-
tion and the processes of assimilation and accommodation formulated by Jean Piaget have already influ
enced recommendations about when to introduce certain concepts, notably mathematical, and the se
quence for teaching them. New methods of psychological and educational testing have aiso been based on
Piagetian concepts. Bloom's hierarchy of logical thought processes, from memory and comprehension
through evaluation, has resulted in new methods of questioning students as well as the development of
programs designed to teach those specific cognitive skills. The hierarchy of behavioral development pro
posed by Gagne, going from single reflexes through complex behavior chains, has affected nut only the
procedures used to teach new skills and to analyze tasks, but also the development of educational materi
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als Although application of these hierarchies to practical educational pursuits is certainly incomplete, it is
obvious that such comprehensive theories will contribute to the field, especially as a means of unifying the
results of detailed empirical research.

Research into the nature of learning has resulted in the empirical 1, alidation of procedures, concepts, and
distinctions which have affected teaching directly. The use of behavioral techniques, such as shaping and
reinforcement for the control of behavior, is a direct outgrowth of laboratory work. The influence of re-
search on the development of programmed materials and methods of educational evaluation is also evi-
dent.

Research and development in skill hierarchies have provided direction regarding the structuring of curri-
cula and the sequence with which skills are selected and taught. Research concerning the factors which
influence learning has assisted the educator in arranging procedures which have a high probability of af-
fecting the learning process. It is unlikely that each skill is learned "instantaneously," however. Prelimi-
nary investigations at the Experimental Education Unit (for example, Gentry et al., 1974; Smith, 1973)
have indicated that distinctly different types of learning occur in the development of each skill through the
hases of acquisition. mastery, maintainance, transfer, and generalization. These phases can be identified
through fine-focus monitoring and measurement of pupil performance. Certainly the learner's movement
through these various stages of learning could drastically affect the appropriateness of movement through
a more general skill hierarchy. Similarly, it is unlikely that all of the various strategies and tactics which
influence learning are equally appropriate during each of the developmental phases and the data from re-
cent studies suggest that some instructional tactics are better than others during particular phases. Still, the
amount of research concerning the develOpment of individual skills has been extremely limited. Perhaps
this area has been neglected because of the tradition of letting each teacher "discover" the teaching proce-
dures that best suit him and his students. Perhaps the development of standard procedures to attend to the
various stages of learning has been considered to contradict the concept now in vogue of "cognitive
style " In any event, the tendency to ignore this critical link between research in skill hierarchies and re-
search in learning occurs at the expense of both the student and the teacher. The empirical validation of
specific teaching strategies which might possibly serve as basic facilitators for each phase in developing
individual skills is imperative if we are to prevent guesswork from influencing the ultimate success or fail-
ure of the pupils in our charge.

Although some instructional procedures, such as drill and practice, have been recommended for devel-
oping particular skills, their place within a hierarchy of discrete task levels of skill development has not yet
been ascertained. In addition, the specific functional relationships between the various stages of skill de-
velopment and alternative instructional procedures remain essentially uninvestigated. Specifically, there is
a compelling need to conduct research regarding: (1) the specific performance characteristics which deline-
ate the points at which a task has been acquired, mastered, maintained, transferred, and generalized; and
(21 the specific teaching procedures which are most appropriate for facilitating each of those learning phas-
es This manuscript has been prepared to discuss the present state of knowledge concerning those issues
and to suggest current research needs.

Learning Phases

Acquisition

One of the first steps in any learning is to demonstrate initial performance of a target skill. However, if a
learner responds only once, we cannot comfortably say that he has acquired the response in the sense that
it is indeed a functional part of his behavior repertoire. The target behavior's first appearance and the "rea-
sonably good" performance of the behavior form the boundaries of skill acquisition.

A specific level of performance accuracy has become a common criterion of skill acquisition. Educators
accept the use of such devices as informal reading inventories and normative achievement tests both for
diagnostic and evaluative data. Interpreting the results of these instruments usually involves an examina-
tion of the accuracy of the child's performance with respect to certain items or subtests. Different levels of
accuracy might be acceptable for different skills. For example, some skillssuch as spelling one's own
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namemight need to be acquired at 100'.. accuracy, while a lower accuracy level might be acceptable for
other skills, such as spelling the names of unknown persons.

Demonstration and modeling. Since a skill must be acquired before it can be mastered, maintained, trans-
ferred, generalized or applied, facilitation of the acquisition stage is obviously crucial. Empirical research
supports the early use of demonstration and modeling in order to promote skill acquisition and both in-
structional procedures have been used extensively in schools. Demonstration may be defined as the teach-
er's actively performing a skill w hile the pupil watches and iistens.I Modeling, on the other hand, involves
presenting an example of the skill, or a pattern of responding to follow.

For example, the teacher demonstrates how to work a math problem on the blackboard, and then leas es
the problem he has worked as a model for the students to use as they solve similar problems at their desks.
In acquiring printing skills, the pupil uses a model of the letter to copy; he may also watch the teacher
demonstrate the correct formation of the letter. Traditionally both of these procedures have been used in
education. Logically, we would expect each to facilitate skill acquisition. Empirical support for their use is
now appearing in the literature. In a recent study , Smith (1973) show d that both demonstration and model-
ing were effective in teaching learning disabled children to perform certain types of math problems and
that a permanent model (placed at the top of the pupils' worksheets) was a powerful tool during the acqui-
sition phase of learning. Eaton, Levitt, Say re and Lynch (1974) found that oral previewing of material
(demonstration of reading) effectively changed children's acquiring reading skills in new material. Devel-
oping imitative behavior has been fostered through the use of a model and reinforcement (Baer, Peterson
and Sherman, 1971). Reinforcement and demonstration resulted in children's successfully acquiring imita-
tive speech (Lovaas, Berberich, Perloff and Schaeffer, 1971). Researchers have applied these procedures
to a wide range of behavior.

Ses eral other studies recently completed at the Experimental Education Unit warrant mention here. The
results of six studies (all N = 1) by Eaton, Von Christierson, Schoene, Lynch, and Doane (1974) indicate
that cues were superior to drill in facilitating the acquisition of mathematics facts (addition, subtraction,
multiplication, and division). These findings held true across processes and across children. Cues were
superior not only for rate of acquisition but for the number of days required by the pupil to reach the de-
sired aims. When cues were withdrawn, the pupils were able to maintain their pre% ious high performance.
For some children, cues were scheduled after drill had been unsuccessful and again proved their utility.

It is important to note that for those children who were not in an acquisition stage of learning (i.e., chil-
dren who were no longer making errors but were still below their desired correct rate) drill was the superior
tactic.

In a study by Liberty (1974), the use of demonstration and permanent model were effective in changing a
thirteen-year-old boy's performance on subtraction problems. In addition, further demonstration or mod-
eling were not necessary when the subject was presented with different problems of the same type, i.e.,
when transfer was exhibited. However, when the problem type changes:, the pupil responded with an iden-
tical response to that learned for the pre% ious problem type. Demonstration and modeling were again re-
quired to achieve errorless performance. This project suggests that a combination of demonstration and
modeling w ill facilitate skill acquisition and transfer, although the learned response may interfere with res-
ponses to similar but slightly different stimuli.

Much of the research in skill acquisition is encouragingly specific and functional. Perhaps this is because
the acquisition phase in skills development is impossible to overlook. If the learner fails in any way to
demonstrate that he has acquired the skill, one cannot presume that learning has taken place. It was possi-
ble, in the study conducted by Smith (1973), to distinguish with repeated accuracy an acquisition stage of
learning from a proficiency stage by inspecting the child's charted daily.performance data. However, most
research concerning skill acquisition has failed to distinguish that phase from subsequent levels of devel-
opment (mastery, maintenance, transfer, and generalization). As a result, there are no guidelines that

III should be noted that some t.hildren require instrin.tion that goes a step beyond demonstration to physit.al shaping of responses. rot instant.e. some
severely handit.apped children, m ..hildren who have not .0-gulled the ability to imitate demonstrated behavior. may need hand shaping and physn.al
prompts and assislam.c to the point where they ...in make the dolled response. Thc instrur.toi. fur instant.e, may need to shape a pasping responst.so
that the pupil can eventually pick up and hold a pencil or crayon by himself.
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would suggest ,tt what point the procedures of modeling and demonstration might best be terminated in
favor of more appropriate mastery-oriented instructional procedures. It might be the case that modeling
and demonstration hake evolved as generalizable Wks 4, ilia attend to more than one lek el of the learn
ing sequence, and that if the question of acquisition were considered in isolation, more appropriate, "spe-
cialized," tactics might be discovered.

Finally, research concerning "acquisition" has attended to the general issue of students' developing at
least the rudimentary ability to respond in ,t specific fashion. But research has not systematically compared
the strategies most appropriate for facilitating the acquisition of specific forms of responses. For example,
dues oral demonstration best facilitate the acquisition of skills requiring ,in oral response? Are skills best
acquired singly or in combination with related skills? Should one skill in ,t sequence be fully acquired, mas-
teledind tested for maintenance before another skill is introduced or can the development of skills be
okerlapped"? If skills are okerlapped. how does this work? At what point should the second or third skill

be introduLed? The answers to these and other questions will hake enormous impact on the ways we struc-
ture curricula, they should also enable us to maximize ,t pupil's potential for rapid grow th.

Mastery

Once acquired. ,t skill must be mastered if it is to be functional in the individual's environment. That is,
it is not enough merely to perform ,t skill, one must be able to perform it fluently and competently if the
skill is to serve one well in all circumstances. The use of behavioral objectives. and the continuing impor-
tance of grades, illustrate the demand for skill proficiency in education, especially for basic skills. The re-
Lent onslaught of criterion- referenced tests supports the LonLept of skill mastery. Whateker we define as
criterion le k Os. they involve not only the performance of the behak for (acquisition), but its performance at
some objectively set level. Skill mastery or proficiency may not be definable except in terms of the role
that the particular behavior play in the intik iduars development. Each of the following may be defini-
tions of mastery:

a. The performance of ,t skill at some level whiLa insures maintenance of that skill. For example,
reading a word such ,is "danger" is ,t skill th,tt must be learned so well that it will not ever be forgotten.

b. The performance of a skill at some level which insures success in later or related tasks and skills.
For example, the sounds of consonants should be learned well enough to facilitate their use in sounding
out words.

c. The pc formanee of ,t skill at some level Lomparable to that of others andlor peers. For example,
an individual applying to medical school must be able to define chemical equations as well as others
competing for places in the medical school.

Certainly additional definitions may be necessary. However; the specific skill-related definition of each
mastery level will probably be determined through empirical research and ,t diagnosis of individual learner
needs.

Drill. he traditional instructional procedure employed to facilitate this stage in skill development is dai-
ly drill. Drill may be defined as the repeated performance of a specific learned response.

One of the foremost principles in education is that we "le,trn by doing. Drill is essentially based on this
LonLept. Much of the early research on this type of learning was summarized by Gates (1917). This re-
search generally shows that requiring active, repeated responding (recitation) increases learning. Michael
and MaeLoby (1961) found that requiring ,t pupil to respond overtly also increased learning over requiring
covert responses. Additional evidence to support the need for overt, repeated responding for learning is
found in the work of Holland and Kemp (1965) and Krumboltz (1964).

Currently, research at the Experimental Education Unit is focusing directly on this area. Studies now
completed indicate that drill is extremely effective in teaching a wide range of responses, from oral leading
to manual communication (Eaton and Haisch. 1974; McGuigan. 1974).

As with research on acquisition, the greatest problem with "mastery" research lies in the fact that mas-
tery is not usually distinguished from other levels of skill development. Most such research, for example,
uses measures of retention as an indication of mastery clearly a confounding factor in interpreting re-
sults. For instance, there may be some skills where drill promotes mastery, but where drill may not be the
most effeLtike or elliLient means to promote retention. Further, one must ask whether ,t pupil can learn to
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perform a task fluently and accurately, without his having the ability to recall it long after initial mastery. If
the two levels of development are separable, then it is quite possible that instructional procedures most
appropriate at one level are different from those appropriate at the next. Treating the two phases of devel-
opment as one may or may not be detrimental to the ultimate utility of the skill, that remains to be seen.
But attending to each separately may very well enhance the second, and might also affect the timing for
introducing other skill tasks. More research is clearly needed to define the limits and observable character-
istics of developing mastery (as opposed to maintenance) and the specific instructional procedures which
are most apppropriate at this stage in a child's development.

Maintenance

On Le a pupil has learned a skill, the next concern of educators working with the pupil is his retaining or
maintaining that skill. "Having required S to learn a response to a given degree, or ha% ing asked him to
repeat a response N times, we should concern ourselves next with the conditions which cause the funk..-
tional strength of that response tendency to decrease" (Underwood, 1949, p. 509).

The most common procedure recommended to facilitate retention is overlearning. 0%erlearning has
been defined to occur during repeated drill "beyond the point where immediate and complete recall is first
possible" (Travers, 1967, p. 317). Many experimental studies, some completed over forty years ago (e.g.,
Krueger, 1929), show that overlearning improves retention. 0% erlearning as a procedure matches the defi-
nition of drill described here. Thus, this area of research may be interpreted as supporting the use of drill
to facilitate skill mastery and maintenance.

Meaningful material, as opposed to nonmeaningful material, has usually been recommended for use
with procedures that promote retention. For instance, it is clear from the research that more meaningful
words will be learned faster and retained longer than nonsense words (Underwood and Shultz, 1960).
However, the word "meaningful" may have different interpretations (Underwood and Shultz, 1960). It
may mean that the material is familiar to the student (such as a,poem utilizing familiar words), or it may
mean that the material has many associations for the student. Finally , meaningful material may be material
that is easy to organize, because the elements belong together in some unified structure. Perhaps it is this
confusion in defining meaningfulness that has yielded unclear research results in this area. For example,
basic studies have found one answer, but replications have failed to determine similar results (e.g., Katona,
1940, 1942, and Hilgard, et al., 1953).

However, repetition does improve retention of organized meaningful material as well as of rote tasks.
For example, college students who studied a scientific passage twice had significantly higher retention
scores than a control group vk ho studied the passage once (Ausubel and Youssef, 1965). Other studies have
found similar results (e.g., Slamecka, 1960; Gilbert, 1957). Repetition through increased trials and days to
criterion improved maintenance (Stinnet and Prehm, 1969, Eaton and Swenson, 1973). A high criterion
level set for performance of a skill may also insure skill maintenance (Liberty, 1974).

Maintaining skills that have been taught is obviously important to educators, and the results of research
in the area have provided clues for developing instructional procedures to facilitate skill retention. Al-
though this topic has provided more research relevant to instruction than some others, there are still many
questions left unanswered. As mentioned before, there is often confusion between this and other levels of
development (e.g., mastery ). If the phase of learning that leads to maintenance of a skill is treated sepa-
rately, perhaps alternative instructional tactics will be discovered. Even if drill is the most appropriate tac-
tic to insure maintenance, is it the same type of drill that was appropriate for developing mastery ? How
long does a skill maintain? What types of drill (e.g., using novel or routine material) will facilitate reten-
tion? Do criterion levels set for mastery affect the length, quality, or quantity of retention? Certainly these
issues must be investigated in order to define adequately both skill maintenance and those instructional
procedures which facilitate it.

Transfer

As educators, we assume that the skills we teach and knowledge we convey will be useful to the
student throughout his educational environment. We also expect that many behaviors will be useful to
and usable by the student as a member of society. For example, writing is not taught solely so that the
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student will be able to write English in school; it is also taught so that he will be able to communicate
effectively in his daily life. In addition, we assume that a skill learned at one level or grade in school
will be transferred to other levels or to other skill areas. A child who spells words correctly on a spell-
ing test will, we hope, spell those same words correctly in a report. Transfer can be defined as per-
forming a skill in response to new stimuli similar to those used during instruction of the response. The
actual response remains the "same" as the one learned, but the stimuli change. This definition may be
slightly different from that of some educators, but the concept, as outlined above, is not. This defini-
tion is based on a precise behavioral definition of transfer, or stimulus generalization, which has been
empirically developed. But the term stimulus generalization is not used because of possible confusion
with Skill generalization, discussed in the next section.

The instructional procedure most often recommended to foster skill transfer is practice. However,
most authors fail to distinguish between practice and drill, although a functional distinction can be
made While drill is the directed repetition of the specific response to be learned, practice includes uti-
lizing the learned response with other learned responses to solve a variety of problems. The responses
remain identical to those learned, although the stimulus for the behavior varies or is combined with
stimuli for other responses. Two types of practice might be identified from the results of empirical re-
search One type of practice may be called discrimination training, in which the specific learned re-
sponse is taught to occur in the presence of certain stimuli, but not to occur in the presence of others
(Catania, 1968). For example, the skill of addition is taught so that it will occur in the presence of a
"4" but not in the presence of a " ". Practice of this type of addition would involve presenting a
student with numerous opportunities to respond appropriately to both symbols. Transfer could be
"tested" by presenting the student with problems having both "+" and "x" symbols, for example.
Another example of practice might be requesting a count by ones of pennies, apples, and nails from a
student who has mastered counting chips by ones. Transfer, and the effect of practice, can be exam-
ined by presenting other objects or symbols (e.g., /////////...) for the student to count.

Another type of practice is based on research in stimulus gradients (e.g., Catania, 1968). This re-
search suggests that response transfer can be facilitated by reinforcing responses to stimuli while vary-
ing one essential aspect of those stimuli, such as duration or intensity. These results indicate that prac-
tice of another type should focus on that particular aspect of the stimulus which is important. This is
the bask of Engelmann's (1969) statements about the teaching of concepts. An example of this type of
strategy might involve repeated presentation of items that have "corners" with those that do not, as
the student responds orally to questions about corners. Transfer of the student's skill in identifying
corners could be tested by presenting cl "new" item and asking if it had corners. Another example is
routinely used in physical education, students practice catching balls of different sizes to facilitate
transfer to many other sizes.

These two types of practice, discrimination and differentiation as they have been described, are
based on empirical research on specific response Wining. Research in which the procedures used to
facilitate transfer were similar to those defined here as "practice" supports the use of the procedure in
instructional settings. Kersh (1962) found that a group which practiced rules did better on measures of
retention and transfer than did other groups trained in a " discovery method." Guthrie (1967) found
that subjects taught by the "practice rules" procedure were able to apply that rule to new principles
better than subjects taught by the discovery method. Briggs and Hamilton (1964), after a review of the
relevant research, concluded that "In general, when tasks lend themselves to much internal cognitive
structuring, the function of practice is to provide the occasions for such structuring. For rote learning,
the function of practice is to provide relatively more instances. . .in order to strengthen the desired
response, to dissociate it from conflicting responses, and to bring disinhibition."

In summary, research has pointed the way for instructional procedures to facilitate transfer, based
on discrimination and differentiation training, and on repeated presentation in order to enable the stu-
dent to form the rules and associations which are the basis of transfer. However, the confusion be-
tween the different tactics of drill and practice suggests that further research must investigate the rela-
tionship between specific instructional procedures and the transfer of bask educational skills, within
traditional educational settings.
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Generalization

Once learned, a skill must not only be useful in response to environmental stimuli similar to that
under which it was learned, it must also be useful or usable in modified form in response to new prob-
lems or in new situations. Educators cannot teach specific behaviors for each environmental even. or
problem the student is likely to meet. The student must generalize appropriate responses from those in
his behavioral repertoire. The individual must discriminate both the key elements in a situation and the
appropriate response to those stimuli. These are "two basic component behaviors demanded by com-
plex tasks." (Barrett and Lindsley, 1965) For example, when a person is driving a car there are several
(learned) responses he can make when a car in front of him stops suddenly. He can turn, swerve,
brake, or accelerate. He must make all of the discriminations necessary for an appropriate response
decision very quickly in order to solve the "problem." Or, in another example of modifying a learned
skill: in school, a pupil learns both cursive and manuscript writing. These skills are maintained in
school, and, one expects, transferred to other situations (e.g., filling out job application forms). How-
ever, if the pupil breaks his "writing hand," he must generalize the skill of "writing"--in all situations
to the other hand. The response is a modification of the specific learned skill, b'sed on changed or
new stimuli.

Research (e.g., that of Baer and Sherman, 1964) has pointed out that procedures designed to affect
one aspect of behavior can affect other (non-programmed for) similar responses. Further, variations of
a response can be trained under different types of reinforcement schedules (Catania, 1968). However,
what aspect of a response, or what related responses would be affected, cannot be defined only in
terms of a particular individual and a particular procedure.

It is fair to say that without the ability to generalize, an individual has only the most limited control
of his behavior and his environment, for he has virtually no way to extrapolate, to predict, to make
deductions, and to reason. We have said that educators cannot teach specific behaviors for every situa-
tion a student is likely to encounter. But educators have a critical responsibility to insure that their
pupils learn how to generalize; it is not a skill that simply "happens." A recent study at the Experi-
mental Education Unit demonstrates all too graphically that there is need for generalization training for
even the most rudimentary behaviors. Working with a mildly retarded young girl to develop her ability
to make eye contact, Brush and Gray (1974) found that when "no attempt was made to achieve gener-
alization of the behavior outside the experimental training sessions, virtually none occurred."

But with generalization, possibly because it is the most complex level in the hierarchy of skill devel-
opment, we begin to see some erosion in the parallel of hierarchies. That is, while it is possible to
show that certain instructional procedures "match" certain earlier levels of skill development, there is
no sure "match" for promoting generalization. Possibly this is because in the acquisition, mastery,
maintenance, and transfer stages of a student's skill development, the educator can focus on relatively
discrete tasks. But by definition, to generalize means to move away from the discrete and specific.

Application. One strategy that has often been suggested to facilitate skill generalization is to give the
subject the opportunity of meeting as many new and different situations as possible. This instructional
strategy might be called application, and defined as a -strategy providing opportunities to use or modify
appropriately a previously learned skill in the solution of a new problem.

As an instructional strategy, application may be related to the research on problem solving, since the
main focus of the procedure is to facilitate the application of learned skills in a new setting, or in re-
sponse to a problem. People use many different strategies when confronted with a problem. The most
common is guessing (Bruner, et al., 1961); however, Ray (1957) found that asking the student to ver-
balize his strategy in problem solving often reduces inefficient trials. In another study, subjects who
were led to follow a systematic pattern of problem solving were able to solve a task in a significantly
fewer number of trials than the control group, who were not taught methods of problem solving (Good-.
now and Pettigrew, 1956). Whimbey (1974) reports similar work by Bloom and Broder in teaching ana-
lytical thinking.

How feedback from the teacher or the problem administrator affects the individual's ability to solve
a problem is a question that should be investigated. Johnson and Blake (1960, p. 60), in a study of
learning in retarded and normal children, used limited feedback to their subjects while the pupils were
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demonstrating their abilities to reason. "The subjects were informed as to whether or not each of their
first 5 items were correct in each subtest and then finished the last 5 items independently. The purpose

. was to aid the subjects in arriving at the analog;es principle used without actually informing them
as to what the principle was." In a recent Experimental Education Unit study (Hite, 1974, in Gentry et
al), a pupil received immediate feedback on his work by having his math worksheet corrected as soon
as he finished it. He then revs orked the problems Le had missed. Having reached mastery in all phases
of his one-column addition work in six or fewer days, the pupil quickly generalized to more difficult,
two-column add facts, reaching criteria quickly.

Some research on the use of application has inv estigated the effects of practice where irrelevant
though "realistic" cues were present. Ov ering and Travers (1967) found that practice in the realistic
situation facilitated generalization to new situations. Anderson and Faust (1973, p. 375) state that "Lat-
er in instruction, when the goal is to teach the student to generalize in a broad range of situations, real-
ism and a wide variety of examples should be employed."

As an instructional strategy, application is often used in occupational training courses, where the
learning steps are designed to help the student meet specific requirements he must face on the job.
Often simulated problems are presented for solution by the learner as tests of his ability to use the
skills in a "real" situation. With ingenuity, educators could provide many other situations in which
applying skills in problem solving should be tested. This instructional strategy is the "least used" in
the present educational system. Perhaps that is because we have not yet identified appropriate proce-
dures and methods for utilizing such a strategy. Certainly research has indicated some useful proce-
dures such as having the learner verbalize his strategies and using structured teaching situations, but
research investigating the relationship between problem solving and generalization, and in the role of
application in facilitating those processes, must be extended. However, the research issues in this area
are clouded by problems of defining the process of problem solving, tests of an individual's problem
solving ability, and procedures which facilitate it (Travers, 1967). That problems themselves can be so
variously designed is some indication of the scope of this topic for research. Kathryn Blake's excellent
discussion of the dimensions of problems and of problem solving as an instructional procedure merits
further attention. Some of the procedures she mentions for teaching pupils to solve problems are
brainstorming, inquiry training, training for originality, training for associative fluency, instructions,
and instructional programs (1974, p. 246). Clearly, the need for systematic investigation of these proce-
dures as means to promote generalization is critical.

Finally, investigations are needed for answering such questions as these: What type of application
fosters generalization of what skills? What quality of skill generalization can be trained? How can we
define, and what are classes of, related behaviors? The answers to these specific research questions
will ultimately decide whether or not the skills taught within the educational setting are fundamentally
worthwhile in the larger community.

Present Research Needs

Although a great deal of research has concerned broad hierarchies of behavior and the effects of var-
ious instructional strategies on learning, it should be obvious that a gap exists in our information base
when we begin to consider the development of steps or specific skills within the hierarchy. There is a
critical need for research in at least four areas.

First, we must clearly define and differentiate between the various phases of skill development. Are
the concepts of acquisition, mastery, maintenance, transfer, and generalization sufficient to describe the
learning process? At what point might a child be considered to have "acquired" a skill, without yet
having "mastered" it? How does a teacher know what phase a child is in? What are the behavioral or
performance clues? Only when clear and functional distinctions have been drawn between phases of
learning can investigators begin to consider problems of instruction and management appropriate to
each.

Second, general strategies of instruction must be identified which are both effective and efficient fa-
cilitators of growth during each phase of learning. Much of the completed research bears either direct-
ly or indirectly on this issue, but the confusion between the various stages of learning often renders
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the research results difficult or impossible to interpret. Is drill sufficient for acquisition, mastery, and
maintenance? Does "overlearning- through drill promote transfer and generalization, or are specific
types of practice required for those last two phases of learning? Until we know precisely when one
stage of learning has been completed and the next stage begun, these questions cannot be answered.
Nevertheless, it is imperative that we prepare teachers in those instructional strategies which will most
appropriately influence the child's development across the broadest range of skills and learning phases.

Once the general instructional strategies have been identified that can apply in the widest range of
circumstanLes, it would then be important to turn to more detailed questions regarding the relationship
between specific instructional tactics and certain types of skill development. With what types of behav-
ior, for example, does oral drill appear to be superior to written drill in attaining mastery? What types
of skill ..an students maintain well if they have had only "overturning" procedures in drill, as opposed
to specific practiLe situations? Meaningful answers to these and other questions will be found only af-
ter the broad parameters affecting skill development have been identified. But research that asks such
questions w ill be essential if %%e are to prepare teachers to provide children with the wide range of spe-
cific skills required by modern society.

Finally, after research has investigated the general and spec& instructional procedures appropriate
for the various stages of learning and for the wide variety of disLrete task levels to be taught, it will be
nck.essary to investigate systematiLally any learning that involves a number of skills at the same time.
Are there certain skills which must be fully developed (to the stage of generalization) before subse-
quent skills may be introduced into the curriculum? Are there some skills which are best taught con-
currently with others? Is there a functional interaction between the instruction provided during the
acquisition of one skill and attaining mastery in a previously acquired skill?

Simply stated, it is essential that we determine how a teacher can identify the phase of development
in which a child is presently functioning, and how he can determine which general instructional prose
dures are appropriate to that phase, and which speak instructional tactics will best facilitate the
child's continued growth.

Implications for Education

The demands made daily on teachers and on the education system are enormous. Charged with indi-
vidualizing instruction for students, today's teacher is faced with an avalanche of information from
which to draw assistance. However, information on instructional strategies for specific phases of learn-
ing is not readily available. Research into those fundamental educational procedures which can effi-
ciently and effectively facilitate skill acquisition, mastery, maintenance, transfer and generalization will
provide information for immediate use in the classroom. The research will not yield theories or sugges-
tions nor will it yield procedures and materials for very special situations. Rather, it will result in an
empirical basis for common teaching procedures that can be applied in a wide range of situations. Not
only will teachers benefit from this information, but each child will have the opportunity to learn in an
environment in which instructional procedures can more predictably insure his success.
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APPLIED BEHAVIOR ANALYSIS AND LEARNING DISABILITIES:
CURRICULUM RESEARCH RECOMMENDATIONS
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The purpose of this report is to suggest general and specific research topics that concern learning
disabled youngsters. More specifically, the research topics will focus on curricular matters. reading,
&ithmetic, writing, spelling. Furthermore, Applied Behavior Analysis, a relatively new research metho-
dology, will be advocated as the system for pursuing the suggested research.

Prior to describing the future research topics in learning disabilities, I have elected to offer first a
few remarks about my conception of learning disabilities, followed by an explanation of the research
variables included in this report. A brief description of the Applied Behavior Analysis research metho-
dology will also be presented. This section, will conclude with a justification for recommending this par-
ticular investigative approach.

Learning Dis-abilities

The classification, Learning Disabilities, has elicited more definitions than perhaps any other catego-
ry of exceptionality. Often, the term learning disabilities has been defined by exclusion. That is, chil-
dren are referred to as learning disabled if they are not mentally retarded, emotionally disturbed, or
physically handicapped. How ever, it is not the intent of this report to discuss the relative merits of the
various definitions.

The apparent rationale for defining pupils as learning disabl..1 is to aid in grouping the children for
subsequent instruction. The thinking is that if a group of learning disabled individuals can be placed
together, a common treatment can be administered to them. Following upon this logic is the belief that
once a common learning disabilities treatment is administered, the children will no longer be disabled.
The fallacy of such logic is clearly evident in the fact that to date, a functional definition of learning
disabilities that leads directly to a uniform treatment does not exist.

As to the matters of defining children as learning disabled and then searching for a uniform treat-
ment, I must present the views of applied behavior analysts in this context. These opinions, since they
form to a great extent the philosophical and methodological bases for Applied Behavior Analysis,
should be fully understood to comprehend the research suggestions in this report.

The researcher or teacher whose developmental beliefs stem from Applied Behavior Analysis would
riot conceive of learning disabilities as a general trait any more than he would view psychosis as a gen-
eral condition. Rather than attempting to define psychosis as a general condition. Rather than attempt-
ing to define psychosis or learning disabilities, he would point out certain behaviors that are abnormal.
He might, for example, identify the inappropriate speech patterns of the "psychotic client, and the 1)-
d reversal problem of the learning disabled youngster. He would next determine the extent to which
the behavior, inappropriate speech or b-d reversals, deviated from some norm. Following this baseline
phase, the applied behavior , nalyst would then change some aspect of the environment in an effort to
alter the deviant behavior. Rather than suggesting a single treatment for all clients with inappropriate
speech or b-d reversals, he would recommend a treatment specifically appropriate for each individual.

Once those deviant behaviors had been dealt with, the applied behavior analyst, in his effort to nor-
malize the individual, would define other behaviors.that had perhaps prompted the definitions psychotic
or learning disabled, and proceed to deal with thetn. The applied behavior analyst would define and
prescribe treatment for one behavior at a time, he would not be so presumptuous as to deal with psy-
chosis or learning disabilities.

In keeping with such a posture, I will present some of the characteristics of the subjects who ser
for much of the research discussed in this report. Generally, the children were of normal intelligence,
their social and physical competencies were average. They were not able to read and write as well as
other children in ther regular classes. Furthermore, their penmanship and spelling competencies, and
their abilities to compute arithmetic problems, were often below average. The children were not physi-
cally handicapped and were not diagnosed as brain injured.
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Variables to be Considered

The research that will be described and suggested in this report pertains to what has often been re-
ferred to as the basic skills. I have elected to describe research in six curricular areas. reading, spell-
ing, penmanship, composition, arithmetic, and self-management. Several dependent variables from
these areas will be identified and discussed.

Many of the independent variables in this report will be those commonly used as interventions in
elementary classrooms. Some of these will be modeling, using instructional aids, feedback, and drill.
Independent variables such as the presentation or withdrawal of positive reinforcement will also be
cnsidered.

Characteristics of Applied Behavior Analysis

In regard to Applied Behavior Analysis and curriculum research, I would like to characterize this
system as comprising five ingredients. direct measurement, daily measurement, replicable teaching pro-
cedures, individual analysis, and experimental control.

Direct measurement. When Applied Bheavior Analysis techniques are used, the behavior of concern
is measured directly. If the researcher is concerned with the pupil's ability to add facts of the class 2
+ 2 = [ ], or to read words from a Ginn reader, those behaviors would be measured. This form of
measurement is contrasted to more indirect methous that use such devices as achievement tests that
measure behaviors not of immediate concern.

Daily measurement. A second important ingredient of Applied Behavior Analysis is that the behavior
of concern is measured, if not daily, at least very often. If, for instance, the pinpointed behavior is the
pupil's ability to add facts of the class 2 + 2 = ], he would be given the opportunity to perform
the skill for several days during a baseline before a judgment is made. The reason for using several
days' data is quite obvious, it might well be that on one day the pupil performed Nay poorly, the next
day better, and so forth. Many times in research the pre- post-test methodology is used. A test is given
before treatment and another is given after treatment. Judgments or decisions derived from such limit-
ed data might be pernicious, the consequences for some children could well be disastrous.

Replicable teaching procedures. Another important feature of Applied Behavior Analysis is that, gen-
erally, the instructional interventions are adequately described. In most instances they are explained in
enough detail that other interested researchers would be able to replicate their studies. In contrast, other
types of research sometimes explain general procedures only very' casually. For example, one Brand X
research study that used a phonics training program as an intervention simply said that "daily phonics
drills were conducted." It would be impossible for an interested teacher or researcher to replicate such
an investigation. In Applied Behavior Analysis research, if a phonics treatment was used, the reader
would be informed not only about which phonics elements were stressed, and how they were present-
ed, but about the amount of time used for instruction.

Individual analysis. The .ery heart of the Applied Behavior Analysis technology is that the data from
individuals are presented. For this reason some have referred to this methodology as the Single-Sub-
ject method. In an Applied Behavior Analysis study, if data are obtained on five subjects, a graph of
e.h..11 subject's performance would generally be shown. By this means, all of the ideosynk,ratic behavior
patterns become obvious. An inspection of these graphs would likely reveal that although the general
effects on all five subjects might be the same, no two graphs of pupil performance looked exactly
.dike. Other research systems report the average data of groupsexperimental and control. It might
well be that these average scores do not represent the si,olcs of any individual.

Experimental control. In every research study, regardless of the methodology, the researcher is obli-
gated to prove that the effects on the dependent variable are attributed to the scheduled independent
variable. He must establish a functional relationship.

The reason for establishing such a relationship is extremely important. For if researchers recommend
that method C be used by all reading teachers because it was discovered that it improved certain read-
ing skills, the researchers must be certain that variable C and nothing else caused the improvement.

66

6



.4

Brand X reserachers often resort to statistical control in order to substantiate their claims. Their
typical approach is to form control and experimental groups, give a pre-test, provide a treatment for
the experimental group and no treatment or a placebo for the control group, then give a post-test fol-
lowing the treatment. The pre- and post-test data of the two groups are then statistically analyzed and
the winner announced. The significance of the conquest depends upon which probability level was
achieved: .05, .01, .001.

In contrast, the applied behavior analyst would use experimental control to establish relationships
between the independent and dependent variables. More specifically, he would use some form of repli-

cation.
The ABA design has been the favored form of replication. During the first A phase no treatment is

arranged. Then a treatment is scheduled throughout the B condition. In the recapitualtion phase the
treatment is removed. If the behavior changed in the B phase from the first condition and changed
back to its original level in the return to A phase, a convincing case can be made that a functional rela-
tionship had been discovered. There are other replication techniques available to the Applied Behavior
Analysis research, such as the multiple baseline and crossover designs.

Beyond the fact that I believe the Applied Behavior Analysis system to be an excellent research

methodology, in that it is responsive to such sientific characteristics as validity and reliability, there
are additional reasons for advocating its use. One is its inclusiveness. Its techniques are flexible
enough so that many of the important independent and dependent variables relating to the basic aca-
demic skills can be investigated.

Another very practical advantage is that when this system is used, one iNependent variable at a
time is studied, with the attendant simplification of analyzing only one teaching procedure at a time.
Several studies utilizing this system have demonstrated that many simple teaching procedures are as
effective as other procedures that are more complex and expensive. Obviously, if a number of simple
teaching procedures can be recommended, the training of teachers in the use of those procedures will
be greatly facilitated. It would follow, then, that if more people can be trained to teach more skills,
particularly the basic skills, there would be fewer educationally handicapped individuals as our prod-
uct.

A fourth advantage of Applied Behavior Analysis is that, to my knowledge, this is the only system
that can be used by both the clinician and the researcher. Let us note their procedures. Both would
first clearly define the behaviors of concern. Both would then proceed to tally the frequency of those
behaviors for a few days. They would next, possibly ,change some aspect of the environment in an
effort to alter the behavior. Both would graph the daily frequency of the behavior, and would interpret
behavioral change from one day to the next in the same way.

The clinician and the researcher would differ only in matters of experimental control and reliability.
As to control, the researcher would utilize an ABA or multiple baseline design in an effort to verify
that his independent variable had affected the measured behavior. As to reliability, the researcher
would occasionally schedule a second observer to scrutinize certain of his procedures. In spite of ,hese
minor differences, however, both can readily communicate with one another when Applied Behavior
Analysis techniques are used. In the future, if more clinicians and researchers were to use such a
compatible system, the teacher-researcher gap would be materially reduced.

STATUS QUO AND GENERAL RECOMMENDATIONS

Applied Behavior Analysis curriculum research pertaining to learning disabled children has been
meager and desultory. Only recently have applied behavior analysts used this system to investigate
curricular problems, and the few studies that have been published have not followed any systematic
hne of inquiry. Many investigators have shifted from one research area to another without providing
substantive and conclusive evidence along the way. An exception to this touch and go method is the
extent to which researchers have analyzed the effects of reinforcement contingencies. Several applied
behavior analysts have demonstrated to the point of redundancy that reinforcement contingencies do
influence the acquisition of many behaviors, by several varied types of individuals, in highly diverse

settings.
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The time has come, however, for applied behavior analysts to analyze systematically the many as-
pects of curriculum. For if meaningful results are to be achieved, researchers will need to concentrate
their efforts on specific topics and not shift from.,one to another before conclusive statements and rec-
ommendations have been made. More will be said later about a proposed organization of researchers
and teachers that should promote a more systematic approach to educational research.

Following are seven general areas in which curriculum research is greatly needed. There has been
more research in some of these categories than in others, but in every area considerable research ,still indicated.

Which Behaviors Make up the Subject Areas?

The subjects of education must first be defined. Applied behavior analysts have, like other curricu-lum researchers, focused their research on existing subjects such as reading, writing, arithmetic, andspelling. Although these categories have been accepted by grade school teachers and curriculum re-searchers for generations, it is possible that teaching and research would be more effective if othersubjects were established.
Perhaps all educational subjects should be based on survivalin the home, in institutions, in thecity. If the prophecies of Alving Toiler are heeded, the curricular areas would be determined by adapt-ability., of if Charles Reich's views are accepted, the raising of consciousness levels would be the pri-mary subject.
Once the important subjects have been identified, the skills, traits, or whatever comprises those sub-jects must be labeled. The identification of those ingredients would obviously be a great aid to re-

search.
In the area of reading, for instance, although applied behavior analysts have conducted studies onvarious elements, they have not provided a listing of the elements that constitute reading. Meanwhile,

reading experts and researchers from other methodologies have identified some of the elements that
make up reading. But their descriptions of the various reading skills are invariably vague. They are
often so indefinite that precise research in their regard is difficult. To illustrate, certain experts havetalked about such skills as "reading readiness," "initial reading," and "encoding." Although there has
been considerable research in these general areas, the investigations have been widely scattered; few
investigations have focused on the same precise skill. As a result, few substantial recommendations
can be made pertaining to the behaviors of reading, in spite of the plethora of research. Applied behav-ior analysts, then, must clearly define each element of the subject of reading and the elements whichmake up the other curricular areas. Once that is accomplished, research about those subjects can bemanaged with relative ease.

How Should the Elements of the Subjects be Sequenced?

Once the ingredients of the major subjects are specified, analysts must next conduct research con-cerned with the arrangement of those elements. In educational research, debates have raged for sometime about the order in which certain behaviors should be taught. In reading, some advocate that the
names of the letters should be learned before the sounds. Others believe the sounds should be learnedfirst. In arithmetic, some suggest that addition should he taught before subtraction and that both skills
should be developed prior to the teaching of division and multiplication. Other arithmetic experts say
that adding and subtracing should be taught simultaneously. Arguments have also focused on the se-
quencing of various penmanship, composition, and spelling skills.

A great deal of research should be conducted to determine whether there are, in fact, optimal se-quences for the development of skills. Although the logic of sequencing is convincingthat one skillshould be developed which in turn leads to another, then to anotherit is possible that researchers willlearn that many heretofore acclaimed "sequences of learning" are mere superstitions. It might be dis-
covered through this type of research that in some areas the various skills can be developed in almostany order.
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Researchers might also learn that sequence is individually relevant, that one sequence is better for
one child, but a different order is better for another pupil. Indeed, a profitable pursuit for some re-
searchers would be to investigate strategies for ascertaining these individual arrangements.

Research on sequencing is desperately needed in all the curricular areas. reading, arithmetic, spell-
ing, and writing. The obvious importance of such research is that it would greatly serve today's need
for developing non-graded classrooms and other educational plans where children are grouped by com-
petencies rather than by age or other irrelevant characteristics.

Which Techniques Most Effectively Change Certain Skills?

Applied behavior analysts have channeled must of their energies into this type of research. In fact,
as I have mentioned earlier, they have perhaps over-emphasized the fact that reinforcement contingen-
cies can alter various academic behaviors. These researchers have clearly demonstrated that reinforce-
ment contingencies can influence various reading, writing, arithemtic, and spelling skills.

Once the major elements that comprise the important subject; are specified, researchers can sy stem-
atically concentrate on .each element. If, for example, the ability to say or write certain blends is an
established element in reading, researchers should examine the effects of several established and new
techniques on the acquisition of that skill with many pupils. This type of exploration into all the skills
of the various subjects should be encouraged.

When it has been determined which teaching techniques influenced which skills, researchers should
systematically compare the relative effects of the variables. Occasionally, researchers set up research
of this type before has been clearly established that the techniques involved were initially effective.
Little would be gained by studying the relative effects of ineffective techniques.

The contributions from this type of research would be far-reaching. If teachers knew which tech-
niques were most suited for the development of certain skills, the probability of quicker remediation
would be greatly increased.

How Should Performance Mastery be Determined?

In the first place, researchers must be more concerned with mastery than they have been in the past.
Oftentimes researchers, including applied behavior analysts, have been concerned simply with behav-
ioral Lhange, without considering whether the Lhange was effective. For example, in reading research,
an experimenter might discover that a pupil's reading rate was 25 words per minute during a baseline
phase. Then, during a teaching phase, his rate may have soared to 32 words per minute. Conceivably,
if the mean scores or variances of the two condition., were compared, the investigator would be able to
proclaim statistical or experimental significance. A teacher, however, might be unimpressed by such an
experiment, fur she might know that in order to be proficient a pupil must achieve a rate in excess of
100 words per minute. She might challenge the importance of the observed change. Some applied be-
havior analysts are beginning to take "real" effects into account when conducting and reporting their
studies, but many more need to be guided by this important consideration.

Some of the research needed in regard to performance mastery might involve simply a careful expla-
nation of the status quo. If, for examp. , reading or arithmetic research is being conducted with chil
dren described as having reading or arithmetic deficits, and the purpose is to send them badk to a par-
ticular setting so that they will no longer be referred to as having those deficits, the procedure could be
quite simple. First,the experimenter should pinpoint the exact behaviors that deviate. The next step
would be obtain data in regard to these skills from a referent population. That population might be a
third grade, a class for neurologically impaired, or whatever. If the referred pupil is expected to sur-
vive ultimately in one of these settings, then that situation is for him the norm. The obvious next step
would then be to determine how discrepant the referred pupil was from the normal pupils in regard to
the critical tasks. In order to determine the differences,the referred pupils's rate or score should be:
compared to the lowest, highest, or most representativi, rate or score from the reference group. If the
goal is to change the referred child's behavior so that it is like the median child's in the referent group,
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then the median score is the goal. Following that determination, an intervention should be arranged in
an effort to change the client's level of performance to the point displayed by the referent group.

Research pertaining to mastery level should aLo be conducted because of the possible effects of
mastery level on retention and generalization. Later in this report, more will be said about these as-
pects of development, but within this context, it appears reasonable to say that both retention and gen-
eralization may he influenced by the level at which various tasks are mastered. In determining mastery
levels required to promote maximum retention and generalization, the researcher will be required to
approach the matter with more sophistication than was suggested earlier, where his intent was merely
to change certain behaviors to conform to those of a referent group.

Research of this type would be of great importance to clinicians. Not only should the teacher know
what should he taught and how; he must know the degree of proficiency to which the behavior should
be developed so that the pupil will maintain that skill and generalize to other skills.

Retention Research

I mentioned in the preceding paragraph that mastery level may be a variable closely. associated with
retention, and therefore research concerning mastery level should be encouraged. A survey of curricu-
lum studies conducted by applied behavior analysts revealed their disinclination to consider retention;
very few studies used a "follow-up" component. To date, most of the investigations have been con-
tent to demonstrate merely that certain academic behaviors cL be changed. Whether the pupil retained
the ability to perform the behavior at a later date has been of little interest.

An initial suggestion for applied behavior analysts is that they incorporate routinely some provision
for obtaining retention data in their studies. Beyond that, investigations should be arranged to deter-
mine the conditions or circumstances that influence the abilities of students to remember.

In addition to level of mastery, other variables may influence retention, among them the favored
independent variable of Applied Behavior Analysisreinforcement contingencies. Indeed, there are
several ramifications of reinforcement procedures that might well be investigated, such as paying off
pupils for remembering and penalizing them for forgetting. Other variables that may conceivably influ-
ence retention are modeling, feedback, instructions, and providing the client with various systems for
remembering.

Researchers may learn that retention is a behavioral class, that if a person is taught to remember
certain facts, he will be able to remember other facts. There is apparently some belief that memory is
a general trait, for people are referred to as having good and bad memories. It might also be discov-
ered that retention is situation-specific; that if the client is taught to remember one set of facts, this
ability will not generalize to another.

Researchers may learn that certain techniques for developing retention are generally successful. Or,
it may he found that some techniques are best suited to influence retention of one type while other
techniques are more appropriate for other types.

Generalization Research

Although applied behavior analysts have carried out very little curriculum research on generalization,
they have defined and conceptualized the term "generalization" so that research as to its implications
is possible. Applied behavior analysts often refer to two types of generalization. response and situa-
tional.

Response generalization pertains to the transfer of a skill from one behavior to another. If a person
learns to add 2 + 2, will that skill transfer to another addition problem? Some research has dealt with
this form of generalization. We have, in fact, arranged some arithmetic studies to investigate two
forms of response generalization, within- and across-class transfer. To test for within-class generaliza-
tion, a pool of problems of the same class was formed. Instruction was provided for some of the prob-
lems, but not for others. If the pupil, following instruction, learned the non-instructed as well as the
instructed problems, a.ithin-class generalization occurred. To obtain information about across-class
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generalization, pupils were assigned problems of two.classes. Instruction was provided for one class,
but not for the other. If performance improved on both classes, across-class generalization occurred.

Categorizing arithmetic problems, or responses in other academic areas, into response classes, like
subjects, must be defined for purposes of research and communication. Teachers and researchers must
communicate with one another about educational mattershow various behaviors should (or should
not) be sequenced, which teaching techniques are most effective for certain skills. With points of refer-
ence such as response classes, it is possible for teachers and researchers to collaborate and build upon
the ideas and techniques of others.

Response classes are, however, arbitrary, since by definition a response class is any group of res-
ponses that simultaneously increases or decreases as a function of some variable. Therefore, a re-
sponse class for some pupils might consist of many items, but for other pupils a response class is a
small collection of items.

Since much of educational practice is ba,,,d on the notion or expectation that response generalization
will occur, a fair amount of research should focus on this topic. Applied behavior analysts should de-
vise strategies to explore generalizations in not only arithmetic, but in reading, spelling, and other sub-
jects as well. Further comments about generalization research are included in later sections in this re-

port.
Situation generalization refers to the transfer of some skill from one place to another. As with re-

sponse generalization, applied behavior analysts have neglected the matter of situational generalizat'..t.
Several important studies could be arranged to assess and foster this phenomenon.

Since most behaviors are taught in isilationreading during reading, spelling during spellingit
would be a simple matter to measure certain behaviors across settings. For example, the ability to spell
could be assessed not only during the spelling period, but during the penmanship and creative writing
periods. Once the level of situational generalization is known, then studies can be arranged to assess
the degree of generalization.

As with retention, research in regard to generalization might support the fact that generalization is a
behavior of itself. if a person is taught to generalize in one condition, that ability will transfer. Or, re-
searchers might disclose that generalization is situation specific. Further, it might be revealed that gen-
eralization is not a lasting ability, that people lose the ability to generalize. AS has been indicated ear-
lier, it is quite likely that mastery level, retention, and generalization are closely related.

Logistics Research: Another Aspect of Generalization

This type of research has to do with a form of situational generalization. generalizing from research
laboratories to classrooms. Research of this type must be conducted if the current method of instruct-
ing elementary children in the public schools is continued, that is, with several children per teacher.

A fair amount of curriculum research has taken place in situations where the teacher to pupil ratio is

very low. For example, in the situation where I conduct research there are generally seven pupils and
two full-time teachers. Occasionally some graduate students are used in the classroom to conduct spe-
cial pprojects. Often our teacher-to-pupil ratio is 1:2.

Sometimes when we explain our instructional strategies to public school people, and particularly
when we show them the daily data we obtain from all the pupils in six or seven academic areas, they
are initially impressed. They appreciate the fact that we have a large amount of information about our
pupils in several areas. Many of these visitors go on to say that although the measurement is com-
mendable, they themselves cannot and should not be expected to use similar instructional strategies
and obtain as much data as we do, since they have less help and more children in their classes.

Many teachers are frankly relieved to find an excuse for not using proven procedures and gathering
daily data. Other teachers are truly frustrated, the would like to use better procedures and obtain
measurement, but they are baffled by the task.

To date, the advice applied behavior analysts, including myself, have given teachers who have posed
this dilemma has been slightly more then rhetorical and has fallen in one of two categories. We have
suggested that they modify their current situations so that the probability of their being able to obtain,
measurement-is increased, and have ent..oulaged them to use pupil-manager ent techniques.
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In regard to the former suggestion, that teachers modify their situations in order that better proce-
dures can be used and more data obtained, the following have been some of the recommendations:
schedule certain times of the day for each measurement period, e.g., math or reading; measure for the
same amount of time each day, preferably one or ten minutes in order to simplify the calculation of
rates; use audio equipment to present certain items to the pupils, e.g., spelling words, math problems;
precount the items on ea';11 page, e.g., math problems or words in readers.

As to our second suggestion, teaching pupils to handle certain of their own instructional responsibili-
ties, the following ha /e been some of the specific recommendations: that pupils time their own per-
formances by using stop watches or timing clocks; that pupils correct their work by using answer
sheets; that they count the number of correct and incorrect responses; that they calculate their own
correct and error rates by dividing the frequency of responses by the time spent on the program; that
pupils be shown how to graph their own rates, evaluate their progress, and select their own instruction-
al techniques, e g , drill, reinforcement; that they be allowed to set their own goals; that they be al-
lowed to select what they want to learn, and when they want to learn it.

Although we mean well when these suggestions are offered and believe that if the recommendations
are followed, teachers will be able to use better procedures and gather adequate data about the per-
formance of their children, an established set of procedures for implementing these suggestions does
not exist Certainly no research is available in reference to these recommendations. Therefore, consi-
derable research is needed to identify which teacher arrangements and pupil - management. steps are
most helpful. More information about pupil-management research is included later in this report.

Research of this type, determining which features of the classroom the teacher can redesign, and the
many aspects of pupil management, would be an extremely profitable research strategy for several in-
vestigators Eventually, these efforts could be compiled into a workbook or manual wherein all the
steps for arranging the setting and teaching various pupil-management skills were carefully detailed.

Teachers should management their classrooms by practices based on the research from curriculum
researchers and from logistics researchers. From the curriculum investigators they will be able to in-
corporate the research that informs them of the best methods for teaching reading, penmanship, and
arithmetic They can measure the behaviors in each area the researchers suggested should be meas-
ured, use the recommended interventions to teach those skills, and advance from one skill to the next
on the basis of the researchers' claims.

From the logistics researchers teachers will derive help in putting together all the pieces. Information
from these people will help them to individualize the class so that all the pupils are working at their
own levels, and to run the three-ring circus that is their classroom, where a dozen or so activities are
going on at the same time.

Both types of research should be encouraged as should the blending of information from the two;
for if teachers are expected to use proven procedures and document pupil growth, they must be fur-
nished with techniques for implementing those practices. Teachers and other educators must also learn
to discriminate between. curriculum and logistics researchers. They must know where to go for which
type of assistance. They must not expect all the answers from the same researchers.

STATUS QUO AND SPECIFIC RECOMMENDATIONS

In this section, comments will pertain to six subject matter areas: reading, spelling, composition,
penmanship, arithmetic, and pupil-management. In each of the areas, a brief mention of the specific
variables that have been studied by other applied behavior analysts will be noted. The inquiry will in-
clude a statement as to which behaviors have been measured and which interventions have been ar-
ranged Next, a short description of the research conducted at the Curriculum Research Classroom will
he included Following this statement of the status quo for each of the subject areas, I will mention
some research that should be conducted.
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Reading

Applied behavior analysts have conducted a fair number of studies in the area of reading. The be-

havior:, of concern in these studies have, however, been widely scattered. There has not been a con-

centration of research on any specific behavior, certainly not enough to provide conclusive statements

to practitioners in respect to the instruction of those skills. Reading research is typical of the other

curricular areas: as has been noted earlier, most applied behavior analysts have skipped from one topic

to another. A notable exception to this desultory strategy for conducting research was Art Staats, who

for a number of years concentrated his efforts in the area of reading.
Following are some of the reading behaviors that have been studied by applied behavior analysts.

One of the most rudimentary behaviors to be investigated has been matching; investigations have fo-

cused on matching pictures or whole words with pictures or other graphic representations.
Other investigations focused on part words and whole words. In the former, the pupils were required

to say various word elements such as blends or short vowels. In the latter studies, they were required

to say words taken from basal series or from standardized lists. Other studies have dealt with oral and

silent reading. A few studies were concerned with the comprehension or meaning of words or phrases

Almost without exception the intervention scheduled in these investigations to influence the various

reading elements was some form of reinforcement. Several types were used: praise, food, money, and

trinkets. In some of the studies, token systems were established whereby pupils, contingent on a cor-

rect response, were granted something that was later redeemable for another item. In a few of the

studies, reinforcement contingencies were arranged for correct answers, and some form of feedback or

simple correction process was scheduled for incorrect answers. It has been the rare study that investi-

gated the effects of variables other than reinforcement contingencies. One such investigation, con-

cerned with the discrimination of part word sounds, appraised the effects of tactile differences.

Over the past few years at the Curriculum Research Classroom, we have measured several aspects

of reading. We have measured various word elements, such as blends, vowels, consonants, digraphs,

and diphthongs. We have also measured the performance of pupils as they worked in programmed
readers. The bulk of our research has been concerned with oral reading, where we measured correctly
and incorrectly pronounced words. Some of our studies focused on silent reading and others on var-

ious types of comprehension of orally and silently read material.

As to interventions, our interests have been broader than those of our Applied Behavior Analysis

colleagues. We too have studied the effects of various reinforcement contingencies, such as giving

something for correct responses and taking away for incorrect responses. In addition, we have ex-

plored the effects of many interventions which are commonly used in public schools. Two of these

have been drill, both prior to and following performance, and instructions, simply telling pupils to do

something. We have assessed the effects of remedial reading techniques like the Kirk drills and the

Slinger land method. In several oral reading and comprehension studies we explored the effects of var-

ious previewing techniques.
Along with our interests in investigating the effects of several variables on specific reading skills, we

have studied the relationships of various reading behaviors. Some of these have been between oral and

silent reading, oral reading and its comprehension, silent reading and its comprehension, oral reading

comprehension and silent reading comprehension, and between various types of comprehension ques-

tions.
One significant line of future research should focus on the overall development of competent read-

ers. Some general comments that pertained to this point were made in an earlier section. Studies

should initially determine each reading behavior along the way from beginning to advanced reading.

Then, the techniques to develop those skills would have to be labeled, and finally the sequence or se-

quences of the skills would need to be arranged.
We have been engaged in some developmental research of this type with pupils who can discriminate

all the part-word sounds and can read orally in beginning Lippincott texts. Our developmental plan has

been to determine how best to advance pupils from a program wherein the primary emphasis was on

oral reading to one in which the major concern was the comprehension of silently read material.
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Our approach was to start the pupils in readers where they could adequately perform: their oral cor-
rect rates were fairly high, error rates were rather low, and when asked questions about the material
they were able to respond. Once the children could read at their age and grade level, we required them
to read orally and silently. They also responded to comprehension questions from both modes. During
this time, if their silent reading rates were higher than their oral reading rates and if their comprehen-
sion of silently read material was satisfactory and equal to that achieved from orally read material,
they were advanced to the next stage in the reading program. At this time they were required to read
silently and answer many comprehension questions of several types.

Although this method of advancing pupils from one stage to another appears rational, there is scant
data to advocate its employment in public schools. Continued efforts to develop a reading continuum
would greatly aid reading instruction and could conceivably eliminate or at least change some of the
great debates that have raged for so long in the field of reading.

A more specific area for reading research should focus on comprehension. There has been little re-
search conducted by investigators of any methodology devoted to this important aspect of the reading
program Some reading experts have stated that several levels of comprehension exist. These range
from recognizing facts from stories, to sequencing the happenings in stories, to identifying major
themes, to categorizing certain concepts, to integrating what has been read with oi:.er material, to dis-
criminating factual statements from heresay, to evaluating the material on various standards.

Some reading experts believe that it is more difficult to teach the higher levels of comprehension than
the lower. Other believe there are different types, but that one is more difficult than any other.

These experts, therefore, also disagree as to the development of comprehension. Some believe it will
develop as a general behavior, that once a person can master one type of comprehension, other com-
prehension skills will emerge. Other experts hold to the notion that each type of comprehension will
develop singly, that since there are different levels, the development of one will not facilitate the
emergence of another.

An initial problem for the researcher concerned with comprehension is to translate the types of skills
recommended by experts into measurable responses exhibited by children. It is one thing to advance
the notion that children should "develop their integrative processes" and another to identify items or
questions for pupils to respond to that will indicate their ability in respect to that skill.

Once the types of comprehension are defined, and questions, or other methods, are developed sothat the pupil's performance relating to comprehension can be measured, a series of interesting studies
can be arranged. One would be to require pupils to read stories, thenask them several questions
about the stories which represent many levels of comprehension. This type of status study would pro-
vide information about the relative difficulty of the levels of comprehension. Perhaps certain levels are
more difficult for pupils to answe" than others; perhaps there is little or no difference.

Other studies might then be concerned with acquisition and generalization. Children would be re-quired to read material and answer questions on several levels. After a time, some form of instruction
would be scheduled for only one level of comprehension. Data from such studies would reveal not
only the direct effects of instruction on a specific level of comprehension, but the indirect effects as
well, on the non-instructed levels of comprehension.

Spelling

Applied behavior analysts have not been too greatly concerned with spelling research; only a half
dozen or so studies have been conducted in this area. The measures used in all those studies were the
number or percentage of correctly and incorrectly spelled words. In some of the investigations the
words were selected from the pupils' readers; in other studies the words were chosen from commercial
spelling texts.

Although the studies are few, the interventions have been more diverse than in reading. Reinforce-
ment contingencies, which included token systems, were used in some of the investigations. In other
studies the intervention was a technique, sometimes referred to as look-cover and write-compare,
where the pupils looked at the correctly spelled word, covered it, and wrote it, then compared their
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word with the model. In one study the effects of peer tutoring on spelling accuracy was assessed; the

peers used interventions of many types.
We have conducted several spelling investigations at the Curriculum Research Classroom. All of our

measures have been the percentage of correctly and incorrectly spelled words. In several of the studies
the words were arranged by part-word sounds. In one study for example, they were grouped by the
long e sound. Some words were spelled with the ee digraph, other with ea. We taught the ee rule first,
then the ea rule. Our concern was to determine whether generalizations to other words that contained

either ee or ea would emerge. After generalizations were established we presented words of both types
to the children :o order to determine whether they could discriminate between the two generalizations.

In another study we grouped words whose grapheme-phoneme relationships were highly predictable
We selected grapheme-phoneme elements that were, according to linguistic experts. very regular For
example, the ici sound is made by c over 80ci, of the time. Several words that contained c and made

the /c/ sound were chosen. Words were selected so that the c was in final, medial, and initial position
After a baseline period, instruction focused on only a few of the words; we were again interested in

generalization. We wanted to determine whether pupils would develop generalizations from the taught

words to the untaught words when the untaught words contained letters and sounds similar to the

taught words.
Although our findings in respect to spelling performance as a function of arranging words according

to certain similarities have not been 1.ondusive, I believe some more carefully conceived studies of this

type might prove beneficial. A praakal reason for encouraging research on various grouping stragegiec

is that all commercial spelling texts group words for instructional purposes on one basis or another.
With one rare exception, the spelling method of Hanna, Hanna. and Hodges, the various grouping ap-

proaches have not been based on empirical evidence.
Some research should be conducted that focuses on grouping words by context, by frequency of

usage, by using words in the pupils' vocabulary, by using words in the pupils' reader. Indeed, some
interesting findings might emerge if words were grouped simply on the basis of word length We did
some preliminary research concerned with word length and found that long words are generally more
difficult to spell than short words. Although it is doubtful that mere word length is the most influential

variable in regard to learning to spell, length must certainly be considered.
Grouping words for instruction on the basis of some phonics generalizations should also he investi-

gated. Perhaps one of the best ways to teach spelling would be to base a program on the data of Han-

na, Hanna, and Hodges. Their studies provided probabilities for most phoneme-grapheme relation-
ships. Research could be arranged wherein students were not only taught the various phonics rules, but

also the probabilities associated with those rules. They could also be taught the peculiar letter arrange-

ments that are associated with those probabilities. Armed with such an approach to spelling, the sub-
ject when asked to spell a word could sort through several alternatives before making a response.

The major learning topics of generalization and discrimination should be researched within the con-

text of spelling. In reference to generalization and discrimination, it could be argued that pupils should
be taught to spell by first learning a number of generalizations, then learning to discriminate amongst

the generalizations. In one of our studies I described such an approach.

Other researchers might take a 1.ontrary or at least a modified approach to the matter of building
generalizations and discriminations. They might advocate that pupils should first develop a few dis-
criminations, then form generalizations, then more refined discriminations, and so forth.

Other spelling research should pertair, to mode of response. Although writing is the most often used
response mode for spelling, it may be that some people learn to spell best by speaking. I have been told
that some years ago spelling bees were popular. pupils were requirell to spell words orally. I have also
been told that people who were taught under such conditions became better spellers than those of to-
day. Whether or not the two circumstances are direaly related is an empirical matter. Therefore, some
interesting research might be 1/4.onduaed wherein verbalization was the ultimate response or was used

as a mediator.
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Penmanship and Other Forms of "Writing"

There have been only a few Applied Behavior Analysis studies that dealt with penmanship. Some of
the studies were concerned with printing, others with writing. In all of these studies the number of cor-
rect and incorrect letters was measured. The scoring of letters differed from one study to the next;
some definitions were more rigorous than others. In every instance, however, reliability informatin was
provided which indicated the investigators consistently discriminated a correct from an incorrect re-sponse

In two of the studies I have examined, the intervention was a reinforcement contingency; the pupilswere allowed free time contingent on the successful completion of their assignments. In one study, in-
termittent feedback was used. The interventions in two others were shaping and modeling. In the for-
mer, students were expected to construct more and more elements of the letters. In the latter study,
they were asked to compare and evaluate their work with the letters of their teacher.

In none of these studies was the matter of proficiency considered. Although the researchers were
concerned with changing the penmanship abilities of their clients, they did not take into account how
much change they should effect so that the pupils would become proficient writers in terms of someoutside criterion. In one study, for example, although the writing rates of the pupils doubled, as afunction of the intervention, their rates were still half as fast as they should be according to somenormative data we had gathered.

We have conducted, at the Curriculum Research Classroom, only a few penmanship studies. I will
briefly describe two of these to indicate some of our measures and instructional techniques.

In one project we required the pupils to copy a short story from a sheet prepared in cursive or man-uscript writing by the teacher. We counted the number of correct and incorrect "symbols" made bythe pupils. A symbol was a letter, punctuation mark, or space between words. Following a baseline, a
situation was arranged by which the pupils would be rewarded with free time, contingent on accuratecompletion of their work. Other interventions were used later, such as drill on wrong letters and copy-
ing directly beneath each line on the model sheet.

During another project our concern was only with cursive writing. Regardless of the background andability of our students they began with cursive writing. In the beginning of the project they wrote allthe lower and upper case letters and several words that contained many connective forms. After a few
days we arranged an intervention for lower case letters. The intervention was "selective" checking:
The teacher selected a few letters that would he checked each day, unknown in advance to the pupil.If the pupil erred on one of those letters, he had to practice writing it correctly several times. After
proficiency (three consecutive 1005 days) was reached on lower case letters, the intervention was
shifted to the upper case letters, then finally to words.

In both these writing projects performance criteria were established. In the first,correct and error
rate criteria were used, whereas in the second. a correct percentage criterion was established.

Before any more research should be encouraged in respect to penmanship, some study should gointo a survey of the uses of handwriting. Several years ago, before typewriters, dictaphones, cassettetape recorders, and methods for speedwriting, handwriting were more useful than it is at present. To-day. many types of communication can be more efficiently handled by means other than writing. Thecomposition of letters, stories, reports is much more efficiently accomplished if a typewriter is used.When speed and legibility are considered, writing is no match for typing. If very quick communication
is desired. a dictaphone or cassette tape can be used. If note-taking is the objective individuals can betaught some method of speedwriting. In summary, knowing liow to write legibly is not now as impor-tant a skill as it once was.

There are instances, however, where writing is necessary. People are required to use manuscript
writing when they fill out forms. They use manuscript or cursive writing to compose notes and memosfor themselves and others.

Once the occasions are specified in which either manuscript or cursive writing are required, then
researchers should strive to develop the quickest way possible for teaching the various forms. Teach-

and researchers should spend no more time than necessary, however, m the instruction of penman-sl.ip.
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Communication research should beging to focus on other means for preserving and transferring in-
formation. Research is desperately needed on how best to teach children to type. In a project we ran
last year we had moderate success in teaching youngsters to use typewriters.

Research should be encouraged on how best to teach individuals to use a dictaphone. This is by far

the fastest means of transferring messages. For example, my handwriting rate is about 15 words per
minute, my typing rate about 50, and my dictation rate about 150 words per minute. It would appear
that if researchers could identify the necessary Jtps to teach dictating, the learners would be about
three times more efficient than if they typed and ten times more efficient than if they wrote when it
comes to transferring their thoughts.

Research should also be concerned with speedwriting and note-taking. If researchers were able to

identify the important skills for taking notes and fur teaching speedwriting, more students enrolled in

lecture classes would be able to handle the work of the course.

Composition

Applied behavior analysts have conducted very few studies pertaining to composition. In fact, I have
found only one study that was a research investigation in the sense that a variable was manipulated. In

that study the daily measures were total number of words, different words, new words, and time spent
writing. Following the study the writings of the pupils were rated on a sc.. that took into account cer-
tain mechanical aspects, vocabulary complexity. number of ideas, development of the ideas, and inter-
nal consistency of the stories. In that study, points were first contingently scheduled for number of
words, then for different words, and finally for new words.

At the Curriculum Research Classroom we have conducted several composition studies. In most of
the investigations we measured several mechanical aspects of writing on a daily basis. Some of these

were number and rate of correct and incorrect uses of punctuation, correctly and incorrectly spelled
words, correct and incorrect uses of capitals. and correctly and incorrectly formed letters. We have
also obtained several measures that pertained to content. Some of those were number of words, sen-
tences, number of adjectives, and number of new words. We have also measured other more complex

features of content, such as number of ideas, integration of material, and overall creativity of the sto-
ries. For the latter three measures we employed standardized scales.

We have investigated the writing of pupils as influenced by a variety of techniqnes. These were tech-

niques often used by teachers to stimulate writing. In some instances the pupils were shown pictures

before they wrote, in others they were given a story title, in still other a lead sentence. On other
occasions the pupils selected their own topics, and in some instances a story was read to them.

Several interventions have been scheduled in efforts to alter certain aspects of writing One of these
was simply to tell pupils what to change, e.g., "write more legibly." Another intervention was to pro-
vide instruction for specific skills, e.g., for the correct use of capitals and punctuation marks. During

some studies we gave verbal praise contingent on attending to certain mechanical features, and for
other students we provided written feedback in reference to some aspects of content.

Research in the area of written composition, although extremely difficult to conceptualize, might well

be more important than investigations in other curricular areas. The reason for such a statement is that
writing requires competencies in most of the basic skill areas. In order to write, the pupil must be able

to form letters legibly and to spell reasonably well. He must know certain grammatical rules--that sen-
tences contain subjects and verbs, and often nouns are modified by adjectives. In order to write, the
pupil must understand the Hes concerning capitalisation and punctuation. If the person is to write log-
ical narration he must know that one sentence should lead to the next, and that all the sentences in a
paragraph should be related to the same topic.

One of the researchers' first tasks should be to classify the types of writing that pupils should devel

op. Should they be taught to write diaries, personal memos. business letters, short stories, poetry' The
probability of training more writers will be increased if they are taught to write for specific purposes
Often, in our schools, writing is not systematically taught. One day the pupils are asked to write bio-
graphies, the next science fiction stories, and the next, Haiku poetry.
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The researchers' next task in setting up writing studies is to identify the important elements for each
type of writing The researcher must identify enough elements to depict accurately each type of writ-
ing He should not pinpoint too many, however, for each selected behavior should be measured daily.
The researcher may well receive more information than he is able to process.

If research is being conducted in diary writing, perhaps the most important measures would be
number of accurate recollections, or novel ideals. For this type of writing it would seem irrelevant to
Measure the total number of words, the number of different words, or correct uses of punctuation and
capitals. ,

If research were being conducted on how to write business letters, another set of measures would
probably be appropriate Since the appearance as IA ell as the content of the letter w ould be important,
it is likely that measures of legibility, punctuation, capitalization, organization, and clarity should be
obtained.

In order to conduct research on fictional IA riting, other compositional elements should be measured.
Apart from measuring students' abilities in regard to the mechanics of w riting and behaviors
to grammatical usage and the handling of dialogue, researchers must identify how to foster self-evalu-
ation If writers are to be developed they must be taught to criticize their own work, then re-write,
criticize again, and re-write. Most people are totally incapable of re-writing. When asked to re-do a
manuscript, they simply correct the spelling or change some of the punctuation. Researchers should
define the steps writers must follow in order to re-write and refine their work.

Another purpose for teaching writing actually transcends the notions of IA riting as a form of commu-
nication or writing as an art form. It is that often when people write, their thinking is influenced. The
act of writing sometimes assists in the organization of their thoughts and stimulates partially formed
explanations or arguments into fuller expression.

If the researcher is concerned with writing as it affects thinking, one of the most important measures
would relate to logic or continuity. It would be important to develop the shill of moving clearly from
one point to the next. For this type of writing, the use of new or different words, complete sentences,
and the number of words would probably not be important measures.

In order to conduct research in writing, of whatever type, multiple measures are required. In many
instances various measures in regard to mechanics will be desired, in addition to several content meas-
ures Many hours of an investigator's time could be devoted to obtaining these data, graphing, and an-
alyzing them In order to acquire multiple bits of data a small computer system should be used that
will free the investigator from the arduous tasks of scoring, counting, and graphing. She could better
use her time analyzing each measure and looking for relationships. After several studies had been con-
ducted from which multiple measures were obtained, and after all the data from those studies had been
thoroughly digested and synthesized, researchers would then be able to decide which behaviors should
be measured and which ones should not. They would then list the measures in terms of priority, deter-
mining, for example, whR:h three behaviors should be measured if the teacher has time to measure
only three.

Arithmetic

In relation to other academic areas, applied behavior analysts have conducted a substantial number
of arithmetic studies, concerned with a wide variety of arithmetic skills. Some have dealt with count-
ing, reversing digits, addition, subtraction, division, multiplication, and story problems. As was true in
other academic areas, the primary intervention was the use of some reinforcement contingency. Praise
was used in several of the studies and token systems in others. Other interventions included drill and
feedback of various types. In one study, peers were used to influence performance.

The manner in which the different math skills were measured varied considerably. In many studies
percentage of correct answers was the measure. In one, pre- and post-tests were used, whereas in a
few, the frequency of correct answers was recorded. In one study rate of correct answers per minute
was the basic data.
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In most of the studies the types of problems assigned to pupils were vaguely described. Following

are some of the descriptions. "the pupils were assigned addition problems from Addison Wesley,"
"they worked on addition problems," or "the students were assigned story problems." In other stud-
ies the problems were adequately defined, but they were of many types. In one study the pupils were

assigned several types of multiplication problems ranging from the basic facts to problems with several

numerals. In only one study that I have seen did the authors carefully describe the type of problems

and use a single type of problem. That investigation was concerned with reversing numerals.

That the type of problem has been so ill-defined is somewhat of a paradox in that the accurate de-
scription of procedures and materials is one of the bask tenents of Applied Behavior Analysis. This is
also peculiar since it is a rather simple matter to define arithmetic computation problems

At the Curriculum Research Classroom we have cone-acted many arithmetic studies. These have

dealt with several types of addition, subtraction, multiplication, and division problems, and with story

r problems. In all the studies, the types of problems have been carefully defined, e.g., two addend addi-

tion problems where both addends contained numerals between 22 and 66 and where no carrying was

involved. We have used two measures to report the data from these studies, correct percentage and

rate per minute. In all our studies where rate was the measure, two rates were simultaneously used,

correct and incorrect problems answered per minute.
We have investigated the effects of many interventions, among them several types of reinforcement

contingencies. In some studies token systems were arranged: point were either given or taken away.

The points were redeemable for leisure time, recess, or models. In most of our studies, however, inter-

ventions other than reinforcement contingencies were used. We have studied various types of feed-
back: telling pupils which problems were correct, which ones were incorrect, telling them which ones

were incorrect, telling them which ones correct and incorrect, telling pupils what their rates were, what
their rates were relevant to yesterday's, relevant to their teacher's rate, relevant to a peer's, relevent

to their desired rate.
We have studied various types of modeling: showing pupils how to solve problems, and leaving a

sample problem for them to check. We have simply told pupils what to do, e.g., "be more careful" or
"work faster." We have written out and placed on pupil's paper the steps for solving problems. We

have arranged many studies to assess the influence of teaching aids such as the abacus, numberline,

paper clips, quisinare rods, and other manipulatable objects. In other studies we have investigated the

effects of drill when scheduled before and after the arithmetic assignment. The effects of small digital

computers have been assessed when arranged before and after the arithmetic assignment. In some
studies pupils have been asked to verbalize the problem and answer before writuig the answer

We have also conducted a few studies dealing with story problems. In these, our primary effort was

to identify types of story problems. Following the definition of several types of problems we investi-
gated the influence on performance of several interventions.

In our math research, in addition to specifying the problem types rather carefully, we have 'classified

the abilities of students to perform these problems. In several investigations we have used a system

wherein the students are classified at one of two performance levels: acquisition proficiency An acqui-

sition situation was one in which the pupil could not compute problems of a certain type and yet had
demonstrated the necessary prerequisites. By definition, a pupil's percentage score during the baseline

period of an acquisition situation would be zero.
Proficiency situations were those in which the pupil was able to compute problems of a certain type

with near-perfect accuracy, but he did so slowly. His rates would be much slower than those of his

peers.
In a few studies we used a three-level classification system: initial acquisition, advanced acquisition,

and initial proficiency. Initial acquisition and initial proficiency were those situations previously de-

scribed as acquisition and proficiency. Advanced acquisition were those situations where the pupil re-
sponded to a certain set of problems with 40-60% accuracy he could answer about half the problems

correctly and half would be incorrect.
Researchers should strive to identify other performance levels. They could classify arithmetic per-

formance into two, three, or more performance levels. The levels, such as initial acquisition, could he
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further subdivided by process, e,g., addition or subtraction. They could next list all the possible inter-
ventions that could influence performance: interventions such as modeling and feedback. The types of
interventions could also be subdivided since there are several modifications of each intervention. There
are, for instance, several forms of feedback, many of them have been referred to in this paper. From
the matrix, researchers could proceed to obtain information which corresponds to levels and tech-
niques. We have conducted several studies, the information from which pertains to several entries on
the matrix. For instance, we have investigated the effects of several types of feedback on three levels
of performance. We have studied the influence of three types of modeling on two performance levels,
the effects of positive reinforcement on two levels, withdrawal of positive reinforcement on one, and
several types of prompting on one performance level.

;ifitial Acquisition
ASMD

Modeling
Feedback
Pos. Reinforcement
With. of Pos. Rein.
Prompting
Punishmat

Advanced Acquisition

ASMD
Initial Proficiency

AS MD

Once a substantial amount of data were derived from all the techniques across the various levels,
some important relationships would probably become evident. For example, it might be revealed that
some techniques are effective across all performance levels: initial acquisition, advanced acquisition,
initial proficiency. It might be learned that some techniques are effective with problems of only a cer-
tain level It might be revealed that some techniques are effective across performance levels for only
certain processes, e.g., addition or subtraction.

The implications of such a systematic exploration for teachers are tremendous; for teachers would
he given sound advice about which technique should be scheduled first to teach any type of problem.
A system such as this would greatly reduce the possibility of selecting inappropriate interventions.
Consequently, the probability of helping more pupils to become better mathematicians is vastly in-
creased.

Once researchers have compiled these data regarding the effects of single techniques such as model-
ing or feedback on various processes and levels of performance, they can combine certain techniques
in the effort to determine whether these are cumulative effects. It might well be revealed that certain
types of problems at certain performance levels are learned most rapidly if a type of modeling is used
along with a feedback variant. It might be determined that the mastery of some subtraction problems
at certain levels is significantly aided if a prompting technique is used, along with a form of reinforce-
ment.

Our research has always dealt with a single problem type. The pupils were required to respond to
problems of one kind, e.g., simple addend addition where the sums were less than 15. Research might
be arranged wherein problems of various types are assigned. Some mathematics experts have recom-
mended that the family approach should be used to teach addition and subtraction. That is, problemslike 6 + = [ 1 and 13 - 16 =6 = 1 should be assigned. No research of any methodology is available
to lend support to the notion that this is a good or better way to teach addition and subtraction. Re-
searchers should explore the efficacy of teaching other groupings, such as addition with multiplication,
subtraction along with division, or division and multiplication.

Other research might focus on the instruction of format variants of the same problems. For example,
situations should he studied where vertical and horizontally formed problems are simultaneously taught(4 and 4 + 2 = [ 1), Studies should be arranged to study performance gains when various algebraic
arrangements are simultaneously taught, e.g., 4 + 2 + [ ]; 4 + [ = [ + 2 = 6.
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Within the context of arithmetic computation, studies concerned with generalization and discrimina-

tion should be arranged. We have conducted many studies to assess generalizations from one type of

problem to another. Our approach has been to schedule problems of two or three types for the pupil.
Following a baseline period an intervention would be focused on one type. This process was explained

in more detail earlier in the paper. With such a technique we can observe not only the direct, but the

indirect effects of teaching. Researchers should extend this plan by requiring pupils to work on prob-

lems of many types.
Studies should also be arranged to study discrimination. Situations might be scheduled wherein pu-

pils are required to answer a collection of problems of various types and levels. Quite possibly, some
pupils can become very proficient with one class of problems at a time, but when the problems are
presented together, they are unable to discriminate among the various types and as a result commit

many errors. It might be that different interventions are required to teach discriminations than the ones

mentioned here. In fact, it may be disclosed that a unique set of interventions is more suitable for

teaching generalizations and yet another set is required to teach discriminations.

Pupil-Management

Recently, a few applied behavior analysts have conducted experiments in which the effects of var-
ious aspects of pupil-management were investigated. These studies generally selected one element of

the teaching process, e.g., counting responses or specifying contingencies, and compared the effects on

some academic task when the teacher managed the situation and when it was administered by the pu-
pil. One study, for example, compared the arithmetic achievement of pupils during conditions under
which the teacher specified the contingencies with their performance when the pupils arranged their

own contingencies.
We have conducted several projects concerned with various pupil-management behaviors, among

them, pupil-counting, - graphing, - correcting, scheduling, arranging contingencies, and -selecting
instructional techniques. The majority of our studies were like those of other applied-behavior ana-

lysts, in that pupil performance was compared throughout two conditionsone under which the teach
er administered the key component and one under which that component was administered by the pu-

pil.
Additional investigations should continue with this type of research with the purpose of ascertaining

the reinforcing strength of various pupil-management components. The significance of this type of re-
search is that if it is determined that some pupils are reinforced by certain aspects of teaching, then
another category of motivators will be available for teachers to use. The general motivational groups

that teachers can now use are praise, tangibles, free time, and miscellaneous classroom activities. In
order to instruct certain children the biggest problem for some teachers is to discover a reinforcer;
therefore, the addition of another class of reinforcers would be a significant contribution.

Future researchers should select teaching components other than those previously considered, and

conduct experiments wherein they are alternately administered by the teacher and the pupil. One com-

ponent of possible interest is the determination of the task to be learned. A situation might he estab-
lished where some pupils decided what should be learned. For other pupils the teacher could specify
what should be learned. For other pupils the teacher could specify what should be learned Compari-

sons might then be made between the two groups as to rate of progress. Other components of the
teaching process that could be similarly investigated would be the establishment of a performance aim,

the length of a study period, the type of data display, the determination of the person to whom prog-

ress should be reported, and the method of reporting progress. In all of these instances the teacher and

pupil could alternately perform the duty.
With children who are motivated by self-direction, as should be found to give them more oppor-

tunities for self-governance. They should be allowed to select what they want to learn, choose their
own method for instruction, chart their own progress, evaluate their gains, criticize their performance,

and reward themselves.
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Meanwhile, for the pupil who is not motivated by self-management activities, attention should first
he directed toward increasing the probability that various self-management activities would, in the fu-
ture, he reinforcing. One often-used strategy for building reinforcers is to pair a non-reinforcing event
with a reinforcing event, then gradually fade the reinforcing event so that the previously non-reinforc-
ing event assumes reinforcing qualities. Several intriguing research studies could be arranged to evalu-
ate various pairing and fading approaches.

Establishing whether various instructional components are reinforcing is only one pupil-management
strategy Another reason for directing research attention toward pupil-management is to determine the
best methods for training pupils to gather data. This rather utilitarian purpose for investigating pupil-
management was discussed earlier, in the section on logistics. Obviously, if pupils can be taught to as-
sist in the data gathering process, their teachers can obtain more data bout the progress of their pupils
than if no help is available.

Apart from these two reasons for conducting research concerning pupil management, the primary
concern for this topic is to assist pupils to develop as self-disciplined and independent citizens. Al-
though school teachers and parents state that one of their major educational aims is to teach children
to become independent citizens, little formal effort is actually directed toward this goal. Apparently
children are expected to emerge naturally as independent and self-directed individuals.

Certainly some pupils do become self-directed adults. They ',Ire able to be creative and productive
throughout many years of their lives; they can cope with the many irritations and disappointments of
life; they can adapt and yet maintain their own sense of integrity, they can influence others for.the bet-
terment of all Indeed, there are some creative, self-directed individuals, but for every one of this cali-
ber there are millions who are not. We need but look around us to find dozens of people who are torn
and worn physically and mentally. They are filled with self-pity, doubt, and remorse. Many of them
believe change is not possible. Some would like to change but cannot, they are not equipped for modi-
fication.

John Gardner, in his book Self-Renewal, makes a strong case for acquiring self-directing skills. He
claims that people have many skills, and their usefulness is changing in reference to the individual and
his society, are static. He further posits that in order for individuals to develop and thrive, they must
be in a constant state of self=renewak

I concur, and would add that in order for individuals to develop, they must possess the behaviors
necessary for development. People must know what steps to take in order to change themselves. It is
not enough simply to want to change; an individual must be able to analyze what he is currently doing
that pleases him and assists others; he must be able to identify the circumstances that are controlling
these behaviors. He must be able to pinpoint those events that irritate him and the circumstances that
are bringing on those events. He must be able to rearrange his life to decrease the irritants and in-
crease the pleasures so that he may then assist himself and others. He must be able to evaluate his life
continuously (once a year at New Year's is not enough) and be able to make the necessary adjust-
ments in order that he and those he is trying to teach independence (not those.dependent on him) can
enjoy a consistently rich and productive life.

In the elementary and secondary schools, self-management instruction should be provided and given
as much curricular status as reading and arithmetic. Teachers should be required to be competent in-
structors of pupil-management, as well as skilled teachers of reading and arithmetic. This is not to say
that a definite period of time should be scheduled each day for the teaching of pupil-management or
reading, for that type of rigid scheduling might not prove to be the best method of getting the desired
result I simply mean that self-management, like other important skills, should be systematically
taught The development of self-management should not be left up to the capriciousness of Mother-
Nature.

Researchers must identify the behaviors that comprise self-management and arrange a sequence of
those behaviors. They must discover the best ways to teach self-management. They must also discover
what environmental circumstances maintain those behaviors. Finally, they must disseminate all this
information to teachers.
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METHODOLOGICAL LIMITATIONS AND RECOMMENDATIONS

Throughout this paper I have recommended the use of the Applied Behavior Analysis research meth-

odology. I believe this to be the best methodology for studying the problems of human development,

including curricular matters for learning disabled children. There are, however, some limitations to this

system. Many of those limitations offer opportunities for researchers concerned with methodological

issues.
One limitation has to do w;:a making educational decisions based on data. This limitation is shared

by other research systems. Although some recent work has been directedleoward this issue, a certain

amount of research should be concerned with such matters as how long to run a baseline and when to

begin teaching, and when to abandon one teaching technique in favor of another. There is a need for

simple and effective means for analyzing data in order that we may become fully informed about these

matters.
A second limitation of this system has been brought about by one of the prime features of Applied

Behavior Analysisthe matter of setting up a stable and consistent environment when arranging a

study. The researcher-is urged to define all environmental events that can possibly influence behavior

and hold them constant throughout a baseline period. Following the baseline, one variable would be

changed in order to determine its relationship with the measured behavior.

One important variable that is held constant each session is time. It is generally recommended that

experimental sessions be held for the same amount of time and at the same time each day. This idea 'of

being consistent as to time is not incompatible with the schedules of public schools. In some schools

the reading period begins at 10:00 every day and lasts for 45 minutes; the arithmetic period begins at

11:00 and runs for 50 minutes.
The obvious reason for holding many events constant and manipulating only one at a time is to dis-

cover which one influenced the measured behavior. If variables are capriciously maneuvered and

change results, the investigator will not know to what he should attribute the change.

Not only does consistency lead to good science, I cannot help believing that a fair amount of con-

sistency is required for good teaching. It is very possible that some children who are experiencing aca-

demic failure and are referred to as learning disabled are having problems because their programs

lacked consistency. One day they were taught with one remediation approach; on another day a totally

different technique was used.
But notwithstanding the fact that consistency as to time and other variables is good for research and

teaching, I am not at all times concerned about holding ,me rigidly constant. I believe it is possible

that on some days a child may want to read most of tr day and not do much math, and that on other

days he might prefer to do just the opposite. Altho ,n I believe that some ski% will not develop as

well as they might unless some time is devoted to .iem every day, it would be interesting if research-

ers would arrange studies to investigate the issr of fixed and flexible sessions. Reading performance,

for example, might be measured during perk' , when the time was constant and again when it was

flexible. The notion of being somewhat flex' de with time factors is consistent with my previous re-

marks about pupil-management, certainly v .n the aspect of scheduling.

The programming rigidity of Applied T .:havior Analysis may sometimes lead to another limitation,

that of situational generalization. Teac' ,rs have often lamented that some pupils write legibly during

penmanship period, but not when th j write their answers to arithmetic or reading questions. Other

children spell accurately during sr sing period, but not at other times. The manner in which periods

are set up to conduct research studies or teach specific subjects may seem to work counter to the no-

tion of generalization. Perhaps researchers should arrange situations whereby several behaviors are

simultaneously emphasized, or wherein data in regard to secondary skills are at least intermittently

obtained. As to the former suggestion, perhaps language arts studies might be devised in which meas-

ures were obtained in regard to reading, writing, and spelling. Interventions might be devised to influ-

ence all three components. As to the latter suggestion, an exampit ,.ould be to measure a pupil's hand-

writing performance occasionally during the spelling period.
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A fourth limitation of the Applied Bheavior Analysis system is also a function of the one-subject-at-
a-time approach to research. This limitation has to do with the interrelationships of behaviors. Current-
ly, applied behavior analysts who conduct curricular research analyze the data from one behavior at a
time. They look at the reading data, then the arithmetic data, then the penmanship data. Of course
there are some who study the "whole child," by analyzing all the data for a particular child, but these
efforts are often rather casual.

A fruitful research area for investigators would be to monitor many academic and social behaviorsand study the complex relationships amongst them. A single variable within the total program would
then he altered and the researchers would analyze the direct and possible indirect effects of the altera-tion. It is quite conceivable that when an intervention is associated with a child's reading, and his read-
ing improves, that improvement is generalized to social studies, arithmetic, perhaps even to soccer
playing.

RESEARCH STRATEGY RECOMMENDATIONS

Finally, I would like to suggest two major changes in the way curriculum research has been tradi-tionally managed. I believe both of these alterations would, to a great extent, alleviate the long-stand-ing criticism that little academic research has been implemented in schools, and when it has been, thelatency between discovery and implementation was great.
The first recommendation relates to the location of research. Currently, most educational research isconducted at universities. The major part of my research, forexample, has been conducted at the Uni-versity of Washington. Although we have tried to be responsive to the needs of teachers by studyingprobletfis of importance to them, and have attempted to disseminate our findings to teachers, thoseefforts have not been systematic. No plan has been followed to discover what schools thought shouldbe studied, to disseminate research findings to them, or to learn which of our findings they did imple-

ment. I, therefore, suggest that curriculum research classrooms be established in some public schoolsettings.
The research classroom in a public school could investigate the problems and concerns of thatschool: how best to teach penmanship, reading, civics, or any other subject important to that school.

Conceivably, if the research classroom is investigating problems indigenous to a particular school, atthat school, the results of that research should be readily incorporated into that school's operation.
Some research today, because it is conducted in places other than public schools, is directed towardmatters that are of no current concern to teachers. Some investigators base their studies on problemsthey were familiar with when they attended school many year ago. Therefore, some of their research,

although elegantly designed, is not highly relevant to today's concerns.
I would not recommend that all educational research be shifted to the public schools, any more thanagronomists would suggest transferring all their research and development to private farms. The re-search efforts at universities should be concerned with new information; they should develop new tech-niques and teaching strategies. The research classroom in the schools should be responsive to currentdemands.
An important part of such an arrangement would be a close cooperativeness between the two loca-tions. Several public school research classrooms might be associated with a university research loca-

tion. Information could be shared across these settings. Perhaps the researchers could be trained at theuniversity setting, thdn shifted to the public schools. Several such interrelationships could be estab-lished that would contribute to a rapprochement between the public schools and the universities.
The second recommendation is in reference to the entrepreneurship of curriculum researchers. To-day, only a few people are committed to curriculum research, and perhaps for that reason some ofthese are attempting to do it all. I recently visited a curriculum research unit at a major university. The

following were the objectives of their research: a) to identify all the important elements of reading, ar-ithmetic, and social development; b) to identify all the interventions that can be used to alter the var-
ious reading, arithmetic, and social behaviors; and c) to establish a computer system whereby teacherscould phone in and obtain the most appropriate intervention for a specific behavior. Such an awesome
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task! We are just about as presumptuous at our little Curriculum Research Classroom at the Experi-
mental Education Unit. We are attempting to evaluate a great many of the interventions that are com-
monly associated with several basic skills. .

Undoubtedly there will be some contributions from such research organizations, but at best the in-
formation will be scattered. Some will relate to certain aspects of reading, some to various aspects of

arithmetic. It is doubtful, however, that the research from such locales will thoroughly explore any
specific curricular area.

I would, therefore, recommend that research confederations be established, all using the same bask
research methodology. Several applied behavior analysts should form a group and collectively set out
to investigate curricular niatters. Some researchers could specialize in reading. some in math, others in
spelling, some with logistical matters. The subdivisions could be further refined; some could focus on
initial reading, others on encoding. Some could investigate various reinforcers and how they affect var-

. ious reading behaviors, other could investigate the effects of variables other than reinforcers.
These researchers would not have to be located in the same place; some could be in North Dakota,

others in Rhode Island, and still others in California. Such a system would allow and encourage each
research organization to investigate thoroughly a small part of the curriculum package. Such thorough-

ness would enable those researchers to recommend to teachers, with greater conviction than they can
now summon, what they should teach and how best it should be taught.

The two recommendations I have made are Limpatible with one another. At the university level,
each research organization would focus on a specific curricular area. Across the country, each area
would be covered. At the public school level, each research classroom would be concerned with prob-
lems peculiar to their own schools. Some of the schools would be in the suburbs, some in central
areas; schools of all types would be represented. Communication would flow not only between the
public school satellites and their university sponsor, but from university to university, and from public
school to public school.
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SOCIO-CULTURAL CORRELATES OF LEARNING AND BEHAVIOR
"PROBLEMS"
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My assignment for this conference is to discuss fundamental issues in research on sociocultural cor-
relates of learning and behavior problems in children and to suggest various lines of basic research
which might prove to be productive if pursued as part of a systematic research agenda by the National
Institute of Education. The first portion of this paper will focus on certain conceptual problems relating
to the types of theoretical models typically used by persons doing research in this area and their rele-
vance to research in sociocultural correlates of behavior. The second portion of this paper will utilize
some preliminary findings from two studies of elementary school children which we have been con-

.. ducting in the State of California as the basis for discussing some specific questions which need further
investigation from the various perspectives.

Fundamental Conceptual Issues

It is essential that those persons planning the research agenda for the study of "learning disabilities
and behavior problems" in children and those persons conducting the research make explicit the theo-
retical model from which they are operating in any particular investigation. The investigator's concep-
tual framework not only determines the types of research questions which will be asked and the man-
ner in which the research will be designed but also determines how the dependent variables "learning
disabilities and behavior problems" will be defined and operationalized. Because the conceptual model
used by the investigator is of such central importance, the choice of a framework for a particular study
or set of studies should be a deliberate process in which the assumptions of each model are reviewed
and their efficacy weighed. The perspective should be explicit rather than implicit.

Each of the basic models is useful for certain purposes. Each creates a different construction of real-
ity, a different mapping of the empirical world. Consequently, findings and insights gained from re-
search conducted from differing perspectives will vary. However, it is this variety which should be
encouraged in a systematic research effort rather than exclusive concentration on more familiar, tradi-
tional models. This variety is particularly critical in research dealing with sociocultural correlates of
behavior. A balanced research portfolio should include projects which look at the same phenomena
from different perspectives.

After briefly describing the characteristics and assumptions of three different conceptual models, I
will examine the manner in which each model influences research on sociocultural correlates of behav-
ior.

The Pathological Model

The pathological model was developed in medicine as a conceptual tool for comprehending disease
processes and organic malfunctioning. Because diseases are defined by the biological symptoms which
characterize them, the focus of the model is on pathological processes and their symptoms. A patho-
logical process is identified by the fact that it tends to destroy the biological integrity of the organism as
a living system. Emphasis is on defining the nature of the abnormal, and normal tends to be treated as
a residual category containing organisms that do not have symptoms of pathology. Because homo
sapiens are very similar biologically, biological processes operatiag in one member of the species are
similar to those operating in other members of the species and findings from research can be general-
ized with a high level of validity to other members of the species even though they have been social-
ized in different cultural milieux. Thus, the pathological model, when used to describe biological proc-
esses, is a universal model which transcends social system boundaries.

Conceptually, the pathological model is bi-polar. At one pole is "normal" which is equated with
health, the absence of pathological symptoms. At the other pole is "pathological", defined by the pres-
ence of pathological signs or symptoms. ;'Normal" tends to be a residual undefined category in the
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sense that "normal" persons are those who do not have symptoms. Persons are ranged along the con-
tinuum from normal to pathological based on an implicit value consensus that having pathological signs
is a "had" situation. Clinician, investigator, and research subject can usually agree that it is better to
live than to die, better to be free of biological symptoms than to have them. Therefore, they usually dos
not need to work through differing definitions of the situation and cat& cooperate to investigate the
etiology of signs which they all agree are undesirable.

Although the pathological model was first developed in the field of medicine and has been a very
powerful conceptual tool in comprehending many of the biological ills which beset mankind, it has also
been used extensively in attempting to conceptualize phenomena which are essentially behavioral, such
as "learning disabilities" and "behavior problems, the topics of this conference. The decision touse
a pathological model to conceptualize research projects dealing with differences in behavior has several
important consequences.

First, there is likely to he a decided emphasis on identifying the characteristics of behavior which
are regarded as abnormal with a tendency to neglect examination of the "normal", more positive as-
pects of behavior. The subjects of the research effort tend to be described in terms of the pathological
symptoms which they manifest. Thus, the pathological model is essentially a deficit model describing
persons in terms of what is "wrong" with them. Their strengths tend to receive less attention because
they are frequently treated as an undefined, residual category. This bias toward explicating the patho-
logical is clearly seen in the very terms in which this conference has been convened. We are here to
discuss learning disabilities and behavior problems. Suppose the organizers of this conference had at-
tempted to focus on the positive end of the continuum. They might have called a conference to discuss
research on "learning abilities and behavior non-problems". Our professional vocabulary is so infusedwith the biases of the pathological model that we do not have nouns or adjectives which are adequate
to describe non-problem behavior.

Second, the pathological model focuses specifically on the individual being studied because a disease
process is a characteristic of the biological organism. When using a pathological model to describe
behavior, investigators tend to see the behavior as an attribute of the person, a symptom which he has.
Consequently, the focus of both research and intervention is on changing the behavior of the individual
person so that it will be free of the symptoms of pathology. The burden of change is on the individual.
The pathology is perceived as residing in the person. The sociocultural setting in which the behavior
takes place tends to be treated as an extraneous factor.

Third, the medical perspective operates in terms of the logic of cause and effect reasoning. If a per-
son manifests signs interpreted as symptomatic of pathology, etiological questions are immediately
raised. What condtions in the biological organism have caused these symptoms?

Fourth, when using a pathological model to understand behavior, investigators tend to think in terms
of etiological hypotheses which trace causal chains back to the biological organism. There is a strong
bias in favor of exploring physiological and genetic hypotheses. Social and cultural factors which may
be related to etiology tend to he discounted, unless it can be demonstrated that such factors have pro-
duced organic damage which, in turn, has produced the symptoms of pathology. Biological malfunc-
tioning is often posited even if it cannot be clearly demonstrated. Those wedded to the pathological
model in the study of behavior disorders frequently postulate the presence of "minimal brain damage"
even though such damage has not been conclusively established.

Fifth, when using the pathological model to study behavior, researchers are prone to assume that a
value consensus exists about the kinds of behavior which are pathological in the same sense that there
is a value consensus concerning what constitutes the symptoms of a disease. They assume that those
behaviors which they, as researchers and scientists, regard as "problems" are universally regarded as
"problems". In so doing, they raise to the level of scientific universals canons of behavior which may
be culture-specific. This simplifying assumption may be necessary for the conduct of certain types of
investigations but should be made knowingly after alternative assumptions have been explored. A uni-
versal value consensus cannot be assumed in all cases and the issue should be explicitly addressed inthe design of any research project dealing with behavioral manifestations and/or sociocultural corre-lates of behavior.
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Sixth, from a medical perspectiVe, a pathological condition can exist in an individual even though no

one in his circle of significant others is aware of its presence. Such a position makes considerable

sense when we are dealing with disease processes such as tuberculosis or rheumatic fever. but be-

comes problematic when we are dealing with behavior problems. "Problems" may be specific to par-

ticular social systems and the norms of those systems. Behavior which constitutes a "lroblem" in one

social system may not constitute a "problem" in another social system. Can a behavior problem exist,

undiagnosed and unrecognized by others in the social group?
Finally, and closely related to the above, those who use the pathological model tend to think in uni-

versal, supra societal terms. In general, the biological organism of the human species responds in simi-

lar fashion to physical trauma and disease processes regardless of its cultural milieu. Biological findings

are applicable across cultural ht undaries and biological concepts and technology may transcend social

systems. Cross-cultural comp dsons are accepted as valid using the same measurement techniques and

the same definitions of -,yirtitomotology. However, only in certain limited situations can studies of

behavior be treated as ha, ing universal application beyond the social system in which the study was

conducted
In view of the assumptions and limitations of the pathological model, it is my opinion that a patho-

logical model is the preferred perspective for doing research in sociocultural correlates of learning disabili-

ties and behavior problems when:
I. There is reason to hypothesize that certain sociocultural factors are producing measurable

changes in the biological organism of the child, and,
2. That these changes in the biological organism of the child are producing specific behavioral

manifestations which,
3. are regarded as disabilities or problems in most sociocultural groups.

If these conditions are not met, some other .onceptual framework is generally to be preferred

The Statistical Model

The statistical definition of "normal" is familiar to anyone IA ho has taken an elementary course in
statistics and been introduced to the concept of the normal curse. Unlike the pathological' model which

defines the symptoms of pathology in relationship to some types of biological, functional analysis, the
statistical model defines abnormality in terms of an individual's position on an assumed normal distri-

bution relative to those in the population being studied. Establishing the statistically normal is a
straightforward process. The investigator specifies the population of persons on which the norms will
be based and then measures a sample of that population. Scores on the measure are organized into a
frequency distribution and the average score, the statistical mean, is accepted as the norm. Customari-

ly, persons with scores which deviate not more than one standard deviation above or below the mean

are regarded as falling in the "normal range", approximately 68^,1 of the population. A "normal" es-
tablished in this fashion does not necessarily imply "healthy" or "good". To be statistically normal
has no implicit value assumption because the measurements can concern matters of indifference to the
social world. However, when the statistical model is used to describe socially valued or de-valued
characteristics, assessments may acquire a judgmental quality depending upon the social values asso-

ciated with the characteristic being studied.
Unlike the bipolar pathological model, the statistical model defines the boundaries of tw o types of

abnormality; those who have abnormally large "scores" for the characteristic in question and those
who have abnormally small 'scores". The statistical model as an abstract construct does not neces-
sarily imply an evaluative judgment on the part of the investigator. The statistical model may he used

to describe biological processes and to establish 'norms for biological characteristics but, unlike the
pathological model, it is not limited to the description of biological characteristics and behavioral mani-
festations based on biological characteristics. It may be used to assess behavioral manifestations which

are not directly linked to measurable biologic anomalies. The decision to use a statistical model in the
study of sociocultural correlates of learning disability and behavior problems is based on certain as-
sumptions and has important implications for the research effort.
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First. when the statistical model is used in close conjunction with the pathological model, there is a
tendency to think in terms of one model while operating with the other. Behavior which has been de-
fined as a "problem" by the scientific communitysuch as a low score on the \VISC or "soft signs"
on The Benderbecome conceptually transposed into pathological signs carrying all the implications of
the pathological perspective but without any evidence based on functional analysis that these patholog-
ical signs are related to the biology of the organism.

Second, when a statistical model is used to define normal behavior, the norms emerging from meas-
urements taken on one population cannot be safely generalized beyond that population until it is clear-
ly established that the two populations are socioculturally similar. If the statistical probabilities are less
than 5 in 100 that the populations are the "same", then the investigator must treat the populations as
distinct The applicability of the statistical model in the study of sociocultural correlates of behavior
must he rigorously circumscribed when two or more populations which are statistically different are
being studied.

Third. the statistical model assumes that the distribution of a characteristic in the population being
measured is normal. If, instead, the characteristic is not normally distributed, a statistically defined
normal is a misleading indicator. Should the distribution be skewed, the mean will move in the direc-
tion of the skew Even more serious, if the distribution is biomodal and this factor is overlooked and
the distribution is treated as unimodal, the investigator may be treating two statistically different popu-
lations as if they were the same population. This assumption of the statistical model becomes particu-
larly important in the study of sociocultural correlates of behavior in a multicultural society. Normal
distributions cannot he assumed but must be demonstrated before a standard statistical model is ap-
plied in the study of behavioral differences in socioculturally complex populations.

Fourth, unlike the pathological model. sv hen the statistical model is applied to any population in
which there is any variability it will always identify some persons as abnormally high and others as
abnormally low Abnormality is intrinsic to the model and generated by the model. The abnormals gen-
erated by the normal distribution curie may or may not be regarded as abnormal by significant others
in their social groups The investigator studying sociocultural correlates of behavior using a statistical
model must beware of interpreting the statistical variation within his normative population as differ-
ences having substantive significance in the social world.

In view of the assumptions and limitations of the statistical model, it is my opinion that a standard
statistical model based on a single distribution is a valid perspective in the study of sociocultural corre-
lates of learning disabilities and behavior problems when:

I it has been established that the investigator is dealing with a single population, statistically and
socioculturally, and.

2 that the distribution of the characteristic in the population being studied is normal, and
that there is a value consensus in the population being studied that the "problem" behaviors

are of substantive significance and not simply an artifact generated by the model.
If the statistical model of "normal" is used in circumstances which do not meet the above assump-

tions, then some type of multiple-norms are needed clearly differentiating the populations for which
different normative frameworks are appropriate.

The Social System Model of Normal

A social system consists of two interlocking structures, a patterned set of statuses and their associat-
ed roles, and a normative structure. The statuses in a social system are the positions available to indi-
viduals participating in the system. Roles are the behaviors of persons filling particular statuses. Per-
sons occupying a particular status behave in a certain manner and perform pertain duties and functions
which comprise the role associated with that status. Persons participating in any social system share
certain common expectations as to how persons occupying various statuses ought to act in performing
their roles These role expectations define the behaviors which are acceptable to other members of the
system Role expectations differ for different statuses. Collectively, they form the core of the norma-
tive structure of the social system. Norms define the behaviors which are obligatory for any person
holding a particular status, the behaviors which are optional, and the behaviors which are prohibited.
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The amount of leeway which an incumbent may take in fulfilling the normative expectations for his
status varies from status to status and system to system, but there is always some flexibility in the ap-
plication of sanctions. The role expectations may be very explicit and formally written into laws and

codes or they may be informal, unwritten understandings. In either case, a person violating the norms

of his status will receive negative sactions, punishments from other members of the system. Those ful-
filling the expectations of their status in an exemplary fashion will be positively sanctioned, rewarded

by other members of the system.
The norms of a social system operate at two levels the general behavioral expectations for anyone

holding any status in the system and the specific behavioral expectations unique to each status. Thus,
"normal" performance is both social system specific and status specific. It is not possible to speak of
"problem" behavior or "learning disability" without first specifying the social system which regards
such behavior as a "problem" and the role in that system which the child is not "learning", The refer-

ence point for evaluation is always the normative structure of the system in question and the percep-

tions of system members as to whether an individual's behavior is acceptable for one occupying his

status.
The extent to which any particular behavior is regarded as supranormal, normal, or a "problem" can

be empirically determined by noting the direction and degree of positive and negative sanctions illicited
in response to various types of behavior by other status incumbents. By noting the behaviors which

are positively sanctioned and those which are negatively sanctioned, the investigator can map out the

normative structure of a particular social system.
There are three major strategies which a social system may use in coping with the "disabilities" or

"problem" behavior of members.
Other members of the system may attempt to "normalize" the deviant's behavior so that he or she

is able to meet group expectations. Normalization may be accomplished through intensifying the social-

ization processes, through education, rehabilitation, psychotherapy, behavio ral management, and other

similar programs. When normalization strategies are used, the deviant member is not removed from the

group and expectations for role performance remain essentially intact.
A second strategy which a social system may use in dealing with problem behavior is that of assign-

ing the deviant member to a special status in the system. This special status has role expectations tai-

lored to fit the non-normative behavior of the deviant member. The deviant is not expected to meet

group expectations and, consequently, the deviant status is not valued as highly as a normal status.
Often, occupying a deviant status is stigmatizing.

A third strategy which a social system may use in dealing with a member whose behavior is a "prob-
lem" is to deprive him of his status in the group. This strategy defines the deviant as an "outsider"
who is beyond the norms of the group. A policy of exclusion or exemption is basically a policy of
estrangement because it treats the problem member as a stranger.

Basic to the entire social system perspective is the recognition that "disabilities" and "problem"
behaviors are socially defined within some normative structure. The definition of the types of behav-

iors which come to be regarded as social problems is essentially a political process. Becker argues that

the normative structures of a group are decided in political conflict and that "the questions of what
rules are to be enforced, what behavior regarded as deviant and what people labeled as outsiders must
also be regarded as political" (Becker, 1963, p. 7). Horowitz and Liebowitz (1968) state that "the deci-

sion to treat deviance as a social problem is itself a political decision. It represents the political ability

of one group of decision-makers to impose its value sentiments upon decisions concerning deviance. A
comprehensive analysis of defiance must include political factors by determining which decision-mak-

ers define deviance as problem and indicate why they consider deviance a problem," Studies of behav-

ior problems from a social system perspective are concerned not only with the individual whose behav-

ior is regarded as a "problem" but with the norms of the persons defining the behavior as problematic

and the political process by which certain groups are able to determine which set of rules shall he en-
forced. Thus, the social process by which learning disabilities sand behavior problems are defined be-

comes one aspect of the study of learning disabilities and behavior problems. The categories of patho-

logy and symptoms which tend to be taken as "givens" under other perspectives, also become an as-

pect of investigation.
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The decision to use a social system perspective in the study of sociocultural correlates of learning
disability and behavior problems has implications for the research design and the types of questions
which investigation is likely to explore.

First, the social system perspective shifts the focus of interest. Instead of concentrating entirely on
the characteristics and behavior of the person labeled as having "learning disabilities" or "behavior
problems", the research is also interested in the normative structure of the social system which is de-
fining the person as abnormal and the processes by which that particular definition of the situaton has
gained ascendency in that system.

Second, from the social system perspective research perceives abnormality as relative to the social
context and the particular social systems in which the person is operating and the statuses and roles
he is playing in those systems. A person is "normal" when he meets the expectations of the norms of
the social system in which he is operating. His behavior may be regarded as abnormal ':in one system
and "normal" in another. Consequently, he may be "disabled" at one time during the day or during
one period of his lifetime when operating in one system and non-disabled at another time during the
day or during another period in his lifetime. Disability is social system specific.

Third, from a social system perspective research treats each sociocultural group as a viable social
system with a normative structure that functions to define the reciprocal pi ivileges and structure obli-
gations of persons occupying various statuses in the system. Differences in the interpretation and eval-
uation of behavior are accepted as differences not as aberrations or errors.

Fourth, research, instead of concentrating primarily on etiology, is concerned with how various roles
are defined in different sociocultural groups; what the expectations are for performance in those roles;
what system of sanctions are used to encourage normative behavior and discourage non-normative
behavior; what methods of socialization are used so that children internalize norms and adopt certain
patterns of behavior; and so forth. From the social system perspective research is concerned with the
differing socialization milieux in which the child must operate and the possibility that culture conflict
between different socialization settings may place the child in a situation in which behavior valued and
rewarded in one social system is de-valued and ridiculed in another. How behavior is defined; the
types of social system in which the child lives, and the roles which he plays in those social systems are
central concerns.

The social system model is particularly appropriate for the study of sociocultural correlates of learn-
ing disabilities and problem behavior precisely because these "pathologies" are ill defined, are primari-
ly behavioral definitions generated within one social system- the public school; and do not have any
clear cut biological basis.

A Research Agenda from A Social System Perspective

In this part of the paper, I shall attempt to outline some approaches to the study of sociocultural
correlates of learning disabilities and behavior problems from a social system perspective using prelimi-
nary findings from studies of elementary school children which we have been conducting in California
for illustrative purposes. The specific focus will be on the development of mechanisms for the compre-
hensive assessment of children which are culturally sensitive and which measure adaptive behavior
(social role performance) in non-academic settings. After presenting a brief description of the data base
and the measure of sociocultural characteristics used in the study, specific findings and issues will be
discussed.

The Epidemiology of Exceptionality

The epidemiology of exceptionality is a study of 2,100 California public school children 5 through 11
years of age. During the 1972-73 school year, the mothers of 700 Black, 700 Chicano/Latino, and 700
Anglo-American children were interviewed. Using data from the ethnic survey conducted annually by
the Department of Education, each subsample was independently selected to represent the public
school population of California for that ethnic/racial group.2 We were able to locate 1,924 of the chil-
dren and to test them with the 1974 revision of the Wechsler Intelligence Scale for Children (WISC-R)
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and the Bender Gestalt Test. In addition, each child was given a series of physical dexterity tests. The

tested subsamples consisted of 616 Black, 620 Chicano/Latino, and 688 Anglo-American children.
Mothers were interviewed in their homes by women of the same ethnic group as the mother. Chicano/
Latino interviewers were required to speak, read, and write Spanish. The Spanish version of the inter-
view was used when preferred by the respondent, 31.8',.1 of the Chicano/Latino cases. Mothers were

paid for the interview and signed consent forms permitting their children to be tested The percentage
of mothers of children initially selected for the sample who agreed to participate was 87 4%, for the

Anglo-American mothers, 84.1% for the Chicano/Latino mothers, and 73.3% for the Black mothers.
The W1SC-R, Bender Gestalt, and physical dexterity measures were administered to the children dur-
ing school hours in two, forty minute testing sessions held on different days. A total of 71 certified
school psychologists and second year graduate student interns did the testing.

The Measure of Sociocultural Modality

During the interview, each mother was asked a series of 40 questions relating to the sociocultural
characteristics of the family. These questions were factor analyzed and nine factors were identified.

Each factor was given a name Which describes the items appearing in the factor. In the following de-
scriptions of the content of the nine factors, factor loadings for each item are presented in parenthe-

ses.
Factor 1: Family Structure. Family structure is based on three variables: the sex of the head of

household (.93), the marital status of the mother or ii,other substitute (.78); and whether the child is
living with both biological parents or with only one biological parent (.92). This factor accounted for

32.5% of the total variance.
Factor 2: Anglization. Anglization consisted of five questions: highest grade completed by the head

of household (.49), highest grade completed by the mother or mother substitute (.53); whether the head

of household was reared in the United States outside the South versus reared in a foreign country or
reared in the South (.81), whether the mother was reared.in the United States outside the South versus

reared in a foreign country or reared in the South (.86); and an interviewer rating of the level of Eng-
lish language usage of 'the respondent (.68). This factor accounted for 23.3(,"i of the total variance.

Factor 3: Occupation of Head. Occupation of head consisted of a single variable. The respondent
described the occupation of the person who pru.ided the primary financial support for the family and

that occupation was coded into nine occupational levels corresponding to the gradations of the Duncan

Socioeconomic Index (Reiss, 1961). These levels can be generally described as unemployed; laborers;
operatives; craftsman, clerical workers, salespersons, self-employed proprietors; salaried managers and

officials; and professionals. This factor accounted for 9.0% of the total variance.

Factor 4: Family Size. Family size consisted to two items: the number of full brothers and sisters of

the sample child (.78) and the total number of persons living in the household at the time of the inter-
view (.81). This factor accounted for 8.0% of the total variance.

Factor 5: Parent-Child Relationship. Parent-Child Relationship consisted of two items: the biological
relationship between the child and the head of the household (.61) and the biological relationship be-

tween the child and the mother or mother substitute. This factor accounted for 7.4% of the total vari-

ance.
Factor 6: Sense of Efficacy. Sense of Efficacy included three Likert-type questions dealing with the

respondent's locus of control and sense of powerlessness. Persons with low scores on the efficacy

measure believe that a person's success or failure is predetermined at birth (.54); that a person has to
live for today and let tomorrow take care of itself (.60), and that planning makes people unhappy since

plans hardly ever work out (.69). This factor accounted for 6.59 of the total variance.

Factor 7: Source of Income. Source of Income includes two questions: Whether or not the head of
household provides most of the family income (.79), and an ordinal ranking of sources of financial
support for the family (.82). This factor accounted for 5.5% of the total variance.

Factor 8: Urbanization. Urbanization consists of the size town in which the head of household was
reared (.72) and the site town in which the mother was reared (.75). Responses were categorized farm;

small town; small city; and large city. This factor accounted for 4.3% of the variance.
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Factor 9. Community Participation. Community Participation contained four questions which asked
the respondent to report how often she participated in meetings and events at the child's school (.54);
how often she participated in meetings at church or with religious groups (.41); how often she met with
groups working for the welfare of the community but not related to church (.41); and how often she
participated in social affairs with other persons not related to church (.28). This factor accounted for
3.5% of the total variance.

Measures of Socialization

Role Boundaries. During the interview with the mother, the interviewer asked the mother a series of
questions intended to measure the child's adaptive behavior, the Adaptive Behavior Inventory for Chil-
dren (AB1C) These questions asked about the child's social role performance in the family, neighbor-
hood, and school. Each question had three categories of response. a latent category which indicated
that the child had never performed a particular role; an emergent category which indicated that the
child performed a role occasionally and/or under supervision; and a mastered category which indicated
that the child regularly performed a particular social role without supervision or adult assistance. Some
respondents, however, reported that the child did not have an opportunity to perform certain roles.
Thus, a child's role performance could be bounded by environmental factors, such as living in a rural
area which did not provide opportunities for some types of activities. Role performance could also be
bounded by cultural restrictions on the types of activities permitted a child of his or her age and sex.
For example, many Mexican-American mothers reported that they did not permit their daughters to
participate in any activities which would keep them away from home overnight. Such behavior is not
culturally permissable for unmarried Mexican-American girls from traditional families.

We totaled the number of "no opportunity" and "not allowed" responses given by each mother and
designated the score as a measure of Role Boundaries. Scores ranged from 0 to over 30. The average
score was 11.25 with a standard deviation of 9.75.

Anonymity was a second measure derived from responses to the Adaptive Behavior Inventory. It
consists of the total number of "Don't Know" responses given by the mother or mother substitute.
We theorized that caretakers who know relatively little about the activities of a child are providing a
socialization setting in which the child is relatively anonymous, and unknown. Such an environment
could significantly affect a child's development. The mean number of "Don't Know" responses was
low, 2.35, and skewed. The standard deviation was 3.00.

Need for Pluralistic Norms of Academic Measures

In the first section of this paper, the assumptions of the statistical model for defining normal behav-
ior were reviewed and the difficulties of utilizing a statistical model when populations are sociocultural-
ly distinct were discussed. In the assessment of "learning disabled" children, the clinician is typically
concerned with those children who

the

failing to meet the expectations which schools have for their
academic performance. Typically, the school psychologist uses an individual measure of "intelligence"
or a standardized "achievement" test as part of the assessment procedure and interprets the student's
performance relative to the standard norms without systematically investigating the child's sociocultur-
al background Our findings indicate that this practice cannot be defended either from a statistical per-
spective or from a social system perspeCtive.

Ethnic Differences in Sociocultural Modality

Table 1 presents the mean scores for each ethnic group on each sociocultural factor and tests the
statistical significance of ethnic differences using one-way analysis of variance.
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Table I

Mean Socialization Sores and Correlations with Full Stale WISC IQ of 1,924 Blat.k, Chicano/Latino. and Anglo-Amerkan Children
5 through 11 years of age

scoring
Range

BLACK CHICANO/LATINO ANGLO-AMERICAN
N=6I6 N=620 N=688

Mean SD Mean SD Mean SD

TOTAL
N=1,924

Mean SD F-Ratio

Family Structure 0-3 1.75 1.35 2.39 1.09 2.45 1.01 2.22 1.18 65.86

Anglization 0.10 6.10 1.97 4.24 3.02 8.05 1.78 6.15 2.80 460.42

Occupation Head 0-9 2.95 2.25 2.75 2.08 5.26 2.52 3.66 2.56 258.02

Size of Family 2-N 7.78 3.30 9.17 4.10 6.80 2.80 7.92 3.73 76.37**

Relation to Parents 0-2 1.75 0.57 1.85 0.43 1.80 0.49 1.80 0.50 7.19

Sense of Efficacy 0-3 2.21 0.98 2.00 1.13 2.69 0.59 2.31 0.97 97.69*

Source of Income 0-3 2.11 1.31 2:51 1.03 2.81 0.63 2.48 1.06 79.53

Urbanization 0-6 3.87 1.80 3.65 1.73 3.88 1.71 3.80 1.75 3.85

Community Participation 0-6 4.25 1.94 2.72 2.01 4.19 1.78 3.71 2.04 141.22

Role Boundaries 0-N 7.18 7.48 11.89 10.37 14.53 9.67 11.25 9.75 110.73

Anonymity 0-N 2.25 2.96 2.94 3.45 1.88 2.40 2.36 3.00 23.81**

*Significant beyond the .05 level
**Significant beyond the .01 level

The average scores of the three ethnic groups differ significantly beyond the .01 level on every socio-
cultural modality factor except Urbanization. Anglo-American and Chicano/Latino children are signifi-
cantly more likely to come from intact families. Anglo-American students are more likely than Black
children to come from well educated families in which the parents were reared outside the South,
while Chicano/Latino children are most likely to come from families in which the parents have rela-
tively little formal education, are foreign born, and do not speak English. Anglo-American children are

more likely to come from white-collar homes while Black and Chicano/Latino children are more likely
to come from blue-collar homes. Anglo-American families are more likely to be supported by the earn-
ings of a family member while Black families are least likely to be self-supporting. On the other hand,
Black families are most likely to participate in community affairs and Chicano/Latino families are least
likely to participate. Anglo-American mothers are most likely to report Role Boundaries for their chil-
dren and Black parents are least likely to report such boundaries. Finally, Chicano/Latino mothers are
lesS likely to have a comprehensive knowledge of the child's activities than Black or Anglo-American
mothers, especially those activities which take place in a school context.

Table 2 reports the Pearson correlation of each factor with the Full Scale IQ of the child on the
WISC-R. The only factor which is not significantly correlated with Full Scale IQ for any of the three
individual ethnic groups is Urbanization.

We conclude that the Anglo-American, Chicano/Latino and Black children in our three subsamples
come from significantly different sociocultural backgrounds and cannot be treated as if they are a sin-
gle population with a common lifestyle and a similar cultural heritage. On those factors most highly
correlated with scores on the WISC-R (Occupation of Head, Anglization, Sense of Efficacy, and
Source of Income),..Anglo-American children are clearly in the most advantaged positions. We cannot
draw any conclusions about the relative learning potential of the children in our sample on the basis of
the standard norms. Their scores on the standard norms can be interpreted as a measure of their rela-
tive achievement in relation to the culture of the public school but they provide no basis for making
any inferences about their relative aptitude. i.e., intelligence or learning potential.
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Table 2

Socialization Correlates of AVISC Full Scale IQ
700 Black, 700 Chicano/Latino. 700 Anglo-American Children

CHICANO/LATINO

r R
% of

Variance

BLACK

r R
%of

Variance

ANGLO-AMERICAN

r R
%of

Variance
Anglization .33** .33 10.9 Anglization .265* .26 6.7 Occupation .31" .31 9.5Sense of Efficacy .29** .37 13.7 Source of Income .24** .33 10.6 Source of Income .25** .35 12.0Size of Family -.21** .39 15.0 Size of Family -.21** .36 12.7 Anglization .14** .36 13.3Role Boundaries -.03 .40 15.6 Sense of Efficacy .18** .37 13.7 Size of Family -.12** .37 14.0Occupation .17** .40 16.2 Role Boundaries .15** .38 14.4 Family Structure .15** .38 14.5Community Urbanization .05" .38 14.6 Relation to Parents .06 .39 14.9Participation .21** .41 16.7 Community Sense of Efficacy .13** .39 15.1Relation to Parents .04 .41 17.2 Participation .11* .38 14.8 Anonymity. .02 .39 15.4Family Structure -.04 42 17.3 Family Structure .09* .39 14.8 Urbanization .08 .39 15.6Source of Income .05 .42 17.4 Occupation .20** .39 14.9 Community
Urbanization .10* .42 17.4 Relation to Parents .04 .39 15.0 Participation .12** .39 15.6Anonymity. -.12* Al 17.4 Anonymity. .01 .39 15.0 Role Boundaries .07 .39 15.6

Ang (.93)+Effic(2,10)-FamSize(.39)-
Role B(.10)+Occup(.51)+86.75=

Mean for Sociocultural Group
Standard Error=12.3

*Significant beyond the .05 level
**Significant beyond the .01 level

Ang(1.01)-FamSize(.47)+Source IMI.92)+
Effic(1.30) +Role B(.15)+77.00=

Mean for Sociocultuial Group
Standard Error=12.2

A ng(.87)-Fam Size(. 51)+ Occup(1.14)+
Source Inc (2.78)4- FamStruc(1.17)+82.79=

Mean for Sociocultural Group
Standard Error=13.0

The average score of the children in each of the subsamples on the Full Scale WISC-R was 87.6 forBlack children, 91 5 for Chicano/Latino children, and 103.0 for Anglo-American children. The differ-
ences in these mean scores is statistically significant (p<.001), indicating that the children in the three

subsamples cannot be treated as a single population.

An Approach to Pluralistic Norms

There are five premises which form the basis for our approach to the assessment of culturally dis-
tinct populations that cannot be studied within a standard statistical model.

First, tests measure only what a person has learned. Biological intellectual capacity (the genotype)
cannot be measured directly. An individual's genetic potential is always expressed through behavioracquired in a social and cultural setting, his phenotype. Thus, all tests are basically measures of
achievement and all test scores are influenced by a wide variety of environmental factors as well as the
person's innate capacity for learning.

Second, all learning takes place in a sociocultural setting. No test is "culture free." However, sometypes of tests may be more "culture fair" than others because the materials covered in the test are
present in more than one cultural tradition and persons from different cultural traditions have equal
opportunities to acquire those particular skills or master those particular concepts.

Third, the distinction between tests of "intelligence" or "aptitude" and tests of "academic achieve-ment" is erroneous. Jencks makes a succinct statement on this point. "In practice, however, all testsmeasure both aptitude and achievement . . . . If two students have had the same opportunity to ac-quire verbal skills, and if one has picked them up while the other has not, the test does indeed mea-
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sure "aptitude." But if one child has been raised speaking Spanish and another English, the test meas-

ures the Spanish-speaking child's mastery of a foreign language. If the Spanish-speaking child does

worse than the English-speaking, this shows lower achievement in this area, but it need not imply less

aptitude . . . . When everyone is equally well prepared, achievement tests become aptitude tests.
When people are unequally prepared, aptitude tests become achievement tests." (Jencks, 1972, p. 561.

Thus, whether a test can be interpreted as a test of "achievement" or a test of "aptitude" or "intelli-

gence" depends upon the extent to which the persons whose performances are being compared have

had an equal opportunity to learn the material in the test. The differentiation between "achievement"

and "intelligence" or "aptitude" tests does not rest upon the test form or content, per se.
Our approach to pluralistic norms is based upon the fundamental premise that all tests are achieve-

ment tests which can be interpreted as measures of "aptitude" only when an individual's performance

is being compared with others who (1) have had similar opportunities to learn the skills and informa-

tion covered in the test, and (2) have been similarly motivated and rewarded for learning those skills.

From this perspective, the technical problem in assessing "aptitude" is one of identifying as precise-

ly as possible the appropriate normative framework within which to interpret each individual's per-
formance so that he is being compared only with others who have had similar opportunities to learn

the materials in the test.
Fourth, the norms for the standardized, norm-referenced tests currently used by the public schools

are not universally applicable to all children attending the public schools as the basis for estimating the

child's aptitude. Standard norms do provide information on the child's current level of achievement
relative to other students of his age but they may or may not provide valid information on his learning

potential. Such inferences can be made only when the student is being compared with persons of the same

age from the same sociocultural background.
Fifth,some recent work by educational historicans provides valuable insights into historical factors

producing systematic racial, ethnic, and socioeconomic differences cn standardized tests. (Karier,

1973; Katz, 1971). They conclude that the bureaucratic, organizational form of the public school repli-

cates the structure of the industrial order in its centralized administration, classification of scholars by

grades, emphasis on professionalism, and standardization of the curriculum. Fear that the illiterate

immigrant might destroy American institutions led to public school programs intended to acculturate
and "Americanize" immigrant children. Cultural homogenization blurred cultural distinctions through a

monocultural, educational "melting pot" in which all children were to be Anglicized. Standardized

tests of "achievement" and "aptitude" are designed to predict which children will succeed in the pub-

lic schools as they exist today; Anglocentric, monocultural, class biased, standardized, and centralized

bureaucracies administered by professional educators. Tests are very school-system specific in their
predictive powers. Persons from lower class background and/or non-Anglo backgrounds have more

difficulty with the tests just as they have, historically, had more difficulty coping with an American

educational system originally designed by the dominant Anglo majority to "socialize" the children of

"foreign" cultures. Because a primary function of educational institutions is allocating persons to adult

roles and statuses in American society (Parsons, 1959; Cicourel and Kitsuse, 1963; Turner, 1960;

Jencks, 1963) it is essential that methods be devised for identifying a student's aptitude i.e., learning

potential, as well as his level of current functioning i.e., his achievement. We are proposing that both

achievement and aptitude can be estimated with the same standardized instruments by using different

sets of norms.

Sociocultural Correlates of Full Scale WISC-R Scores

We calculated three stepwise multiple correlation coefficients (R), one for each ethnic group, using

the nine sociocultural factors and the two socialization measures as independent variables and Full

Scale WISC-R IQ as the dependent variable. Table 2 presents the results of those calculations. The

eleven variables accounted for approximately 17% of the variance in Full Scale WISC-R IQ's for the

Chicano/Latino group; 15% of the variance for the Black group; and 16% of the variance for the An-

glo-American group. However, the first five variables in the stepwise solution were able to account for
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most of the explained variance for each group: 16% for the Chicano/Latino sample, 14% for the Blacksample, and 15% for the Anglo-American sample. For this reason, we decided to use the regression
equation derived from the first five variables for estimating pluralistic norms.

We found that the intercepts and slopes for the equations for the three ethnic groups were signifi-cantly different (p<.001). This finding is further within two standard errors from that mean. Using theunique configuration of each person's sociocultural background and ethnic group, we can estimate themean Full Scale IQ score for a normative population consisting of persons from similar backgrounds.We can then determine where the individual falls in the distribution of scores for the culturally appro-priate normative population by converting the IQ into a standard score based on the pluralistic norms.Of course, standard scores can be readily converted into percentile scores and the child's relative posi-tion in the distribution of scores for persons of similar sociocultural background can be reported eitheras a standard score or a percentile. This procedure should provide a more accurate basis for makinginferences about a child's estimated learning potential.
One example will suffice to illustrate how pluralistic norms might be useful in interpreting a child'sperformance on the WISC-R. Juan is a 7 year old Chicano/Latino boy who scored 113 on the standard

norms for the WISC-R. Thus, his current level of functioning (CLF), i.e., his achievement in terms ofthe dominant culture of the school, is well above average but not outstanding. He is performing at ap-proximately the 80%ile in relation to the standard norms. We would predict that he will probably suc-ceed in the regular program of the school without supplementary help, will be an adequate student, andwill probably perform well in college. However, when we interpret Juan's performance relative to thepluralistic norms, we get a slightly different picture of his potential. His sociocultural modality scoresare as follows: Anglization, 7; Family Size, 5; Occupation of Head of Household score, I; RoleBoundaries, 23; and Sense of Efficacy score, 1. Translating these scores into a more meaningful de-scription, we find that Juan comes from a family of four. He lives with his mother and two other chil-dren. His mother is head of the household. The family's income comes from welfare and child sup-port. Juan's mother, who spent most of her childhood in Los Angeles, and did not finish high school,does not work outside the home. The family lives in a four room rented house and has moved threetimes in the last five years. Juan's mother feels powerless, unable to control her future. The familyspeaks Spanish some of the time in their home and when they are out with friends in the community.Although Juan's mother speaks English fluently, her Spanish accent is noticeable.
The average IQ score for children of Juan's sociocultural modality is 91.6. His score of 113 is 22.4points higher than the mean for his normative group, about 1.8 standard errors, approximately the 96thpercentile. Interpreted against the pluralistic norm, Juan's estimated learning potential (ELP) is proba-bly in the upper five per cent of the population. An educational plan geared to his estimated learningpotential, not just his current level of functioning (CLF), might further enrich Juan's educational op-portunities and eventual achievements.

Need for Further Research in Area of Sociocultural
Correlates of Motor Perceptual Skills

The Bender Gestalt Test consists of nine figures which are presented one at a time and which thesubject is asked to copy on a blank sheet of paper. Bender regards the test as a test of visual-motorperception determined by biological principles of sensory motor action which depend upon the matura-tional level of the individual and his emotional state (Koppitz, 1964, p. I) Bender reports that mostchildren are able to copy all nine designs without error by the time they are eleven years of age. Mostusers regard it as either a test of visual-motor perception or as a test of emotional adjustment.The Kopptiz system of scoring attempts to differentiate between distortions on the Bender whichprimarily reflect perceptual difficulties or immaturity and those which do not appear to be related toage and are interpreted as emotional factors. In our scoring of the Bender, we followed the Kopptizdevelopmental scoring system for young children (Koppitz, 1964).
Table 3 presents the mean raw total scores by age and ethnic group for the Bender-Gestalt. A highscore indicates a large number of errors and is interpreted as a low performance on the figures. Ethnicdifferences are statistically significant beyond the .01 level at all age levels but three. The trend in
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Table 3

Raw Mean Total Scores by Age and Ethnic Group

Overall Score, Bender Gestalt Test

Age Anglo-
American
Mean SD

Chicano/
Latino

Mean SD

Black

Mean SD

Total

Mean SD

F L

5.0-5.5 10.72 3.18 10.71 3.69 14.5 4.0 12.14 3.92 4.24 NS

5.6.5.11 9.60 4.04 10.93 4.58 12.40 3.90 10.93 4.34 6.01 .0I

6.0-6.5 7.94 2.94 8.65 4.26 10.73 3.52 9.02 3.78 7.41 .001

6.6.6.11 6.84 3.79 7.31 2.86 9.29 3.44 7.84 3.56 7.34 .001

7.0-7.5 5.00 2.60 5.32 2.84 7.67 4.22 5.93 3.46 8.50 .001

7.6.7.11 3.55 2.74 4.69 3.59 7.60 3.48 5.22 3.69 20.07 .001

8.0-8.5 3.14 2.33 4.50 3.24 5.40 3.23 4.37 3.12 5.94 .0I

8.6.8.11 3.37 2.93 4.67 2.49 .5445 3.11 4.38 3.91 6.05 .01

9.0-9.5 3.28 3.02 3.96 4.72 4.56 3.42 3.97 3.89 1.25 NS

9.6.9.11 2.48 1.80 3.98 2.68 4.92 3.05 3.79 2.75 11.29 .001

10.0-10.5 1.48 1.85 2.69 2.21 4.64 2.81 2.86 2.63 23.42 .001

10.6.10.11 1.76 1.52 2.38 2.291'4 3.01 2.49 2.55 2.27 7.61 .001

11.0-11.5 1.74 1.67 2.62 2.33 4.17 2.83 2.81 2.53 13.89 .001

11.6-11.11 1.94 2.16 2.06 2.35 3.30 2.98 2.41 2.58 4.25 NS

F 52.10 35.73 38.11

Sig. Level .001 .001 .001

Interaction: F .% Sig. Level NS

mean performance is similar at all age levels. In general, Black children make the most errors, Chi-
cano/Latino child / en are intermediate, and Anglo-American children make the least errors. Mean
scores are significantly different over age for all ethnic groups, indicating that there is a decided matu-
rational factor involved. There is no interaction, between age and ethnic group, indicating that the mat-
urational effects are similar for all ethnic groups.

It is clear from these findings that children in the three ethnic groups cannot be treated as members
of the same population, statistically. Therefore, we examined the sociocultural correlates of total raw

scores on the Bender Gestalt test within ethnic group using stepwise multiple correlations. There was
no significant correlation between total raw scores on the Bender and any sociocultural characteristic

for the Anglo-American children. For Chicano/Latino children, three sociocultural variables could ac-
count for 2.2% of the total variance in Bender scores: Occupation of the Head (r=.11), Anonymity
(r=.08) and Family Structure (r=.05). For Black children, three sociocultural factors could account for

only 2.1% of the total variance in Bender raw scores: Family Size (r=.11) and Sense of Efficacy
(r=.08). This line of research is particularly interesting because the Bender-Gestalt test has traditional-
ly been regarded primarily as a measure of the biological mechanisms underlying visual motor percep-
tion and, as such, has been regarded as a test which is not likely to be influenced by sociocultural fac-
tors. If this is the case, and our findings tend to support this position, then scores on the Bender can
legitimately be interpreted within a pathological model using one standard set of age-graded norms.
How then can we explain the consistently larger number of errors made by Black children at most age

levels on most figures? How does performance on the Bender correlate with school success? Are the

scores correlated with physical dexterity measures? These are all areas needing further exploration.
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Need for Further Research in the Area of Children's
Adaptive Behavior in Family, Community, and School

When clinicians speak of social adjustment, social maturity, or social competence, they refer to an
individual's ability to perform successfully in the social roles considered appropriate for his age and
sex The American Association on Mental Deficiency has developed a detailed construct which defines
adaptive behavior as the second, co-equal dimension of behavior which is to be assessed in determin-
ing whether an individual is mentally retarded (Grossman, 1973). In general, adaptive behavior is con-
ceptualized as an individual's ability to play ever more complex social roles in a progressively widening
circle of social systems. As a child matures, the behavior standards of society become more demand-
ing and the number and complexity of the social roles which he is expected to play increases. His ability
to cope with these increasing expectations for social role performance constitutes his adaptive behav-
ior.

An earlier study concluded that the two dimensional definition of mental retardation advocated by
the A AMD is justified because (I) there was a relatively low correlation between a measure of adaptive
behavior and scores on IQ tests linear correlations ranged from -.18 to -.31 at different age levels,
(2) the measure of adaptive behavior seemed to be identifying significant numbers of persons whose
competence in social roles belied their low IQ test scores, and (3) discrepancies between adaptive be-
havior and IQ test scores were particularly marked for persons; from minority groups and/or lower
social status (Mercer, 1973). Subsequently, we have been engaged in developing a measure of adaptive
behavior appropriate for children 5 through 11 years of age, the Adaptive Behavior Inventory for Chil-
dren (ABIC) After a brief description of the ABIC, I will present some preliminary findings concerning
sociocultural correlates of adaptive behavior in young children.

Development of the Adaptive Behavior Inventory for Children (ABIC)

The inventory is designed to measure the social role performance of children 5 through 11 years of
age in the family; community, neighborhood, and school. Items for the inventory were collected from
a variety of sources: the scales used in the Riverside epidemiology (Mercer, 1973); information from
follow-up interviews with mothers of children in classes for the educable mentally retarded; and infor-
mation from in-depth interviews held with Anglo-American, Black, and Mexican-American mothers of
all social status levels in which they described, in detail, the activities of their children at home and in
the neighborhood The original pool of items consisted.of 480 questions. These questions were pretest-
ed on about 1000 mothers and fathers of children 5 through 11 years of age from all ethnic groups and
socioeconomic levels who were contacted through various organizations. On the basis of the pre-test,
some questions which proved to be ambiguous or redundant were either eliminated or modified and
age-graded questions were placed at the approximate age level at which the behavior was rated as "e-
mergent". Non-age-graded questions were kept in a separate category.

In the final standardization of the ABIC, the mother or principal caretaker for the child responded tothe questions and responses were coded Latent (0); Emergent (1); or Mastered (2). (See page 18 of this
paper.) Responses of "No opportunity" or "Not allowed" were coded as Latent (0) because the child
had not demonstrated his or her competence in that role. Responses of "Don't Know" were assigned a
pro-rated score based on the average score of the two preceding questions and the two following ques-
tions. Questions were organized into six subscales according to the social system in which the behavior
takes place and/or the type of role performance required. Item assignment was based on independent
item sorts done by 10 qualified raters. There was complete agreement by all raters on the placement of
115 of the 221 items in the standardized version of the ABIC. Following some re-definition of the cate-
gories, a different set of 10 raters sorted those questions on which there had not been 100% agreement.
Ultimately, there was 100% agreement on 115 items and more than 70% agreement on 72 items. Twen-
ty-two items were assigned in approximately equal proportions to two different categories and, conse-
quently, have been scored as part of two subscales. The twelve remaining items were nc- used as part
of the measure of adaptive behavior.
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The Six Subscales of the ABIC

Family role performance (48 items) is that sphere of behavior in which the child plays the role of son

or daughter, brother or sister, while living in household with his parents (or a parent) and probably

other children. These are behaviors which have to do with the child's temperamental style; how well

he gets along with family members; the things he could be expected to do around the house to help

out; his talking and interacting with other family members and relatives; his skills with tools and equip-

ment needed for food preparation; his preparing of food for himself and for the family; his playing and

helping with younger children; his repairing of his and the families belongings; his skills with the tools

t, and equipment needed for repairs.
Community role performance (40 items) includes the role of neighbor and citizen in its scope and

provides information about the behavior of the child in the enlarged environment of neighborhood and

community. Specifically, these are behaviors which indicate the child's tendency to venture beyond the

home, i.e., his level of mobility and independence in going out of the house, about the neighborhood
and community, or going on visits to friends and relatives.. his knowledge of the names of families and

pets in the neighborhood; his ae.tivity as a volunteerhelping neighbors or communitygroups; his par-
ticipation in social, political, religious, or recreational community activities; his knowledge of commu-

nity news; his use of community facilities; how well he gets along with grownups in the neighborhood;

whether he has had trouble with authorities.
Peer group role performance (24 items) has to do with the play behavior of the child and his interac-

tion with other children around his own age. These behaviors include his reaction to the behavior of

other children while playing with them; how well he gets along with other children; his behavior to-

ward children in the play group; his meeting or going about with friends and doing various kinds of

things; whether he plays certain kinds of games.
Student role performance (33 items) taps the behavior of the child in relation to his activities at

school and his interaction with his teachers and classmates. Specifically, these are behaviors about

.nowing his classmates, doing homework, and his study habits; about helping teachers at school; about

holding class offices or serving as monitors or other helpers; his behavior on the playground; his partic-

ipation in social affairs and athletic activities at school; his participation in school competitions and

nonacademic learning activities or projects, how well he gets along with schoolmates and teachers; his

school attendance.
Earner/consumer role performance (26 items) has to do with the child's economic behavior, i.e., his

grasp of the meaning of money, his knowledge of monetary values, his shopping skills, and his activi-

ties in earning money or acquiring money. Specifically, these behaviors include the carrying, handling,

borrowing, and understanding the value of money; his knowledge about the brand names and values of

products; his tendency to save money to buy later; whether he shops and level of shopping skills; the

ways he earns money; paying for his own expenses; making contributions of his own money.

Self maintenance role performance (41 items) includes behavior which demonstrates the child's

knowledge and skills in those areas which have to do with his own needs, health. body care, and safe-

ty as an individual, and his ability to meet unknown situations with self confidence and to maintain self

control under stress or distraction. These behaviors have to do with the child's ability to identify him-
self and respond with his name, his tendency to be impatient, irritable and restless; his tendency to be

fearful; his skills in making his needs known, behaviors which include dressing and fixing food for
himself; protecting his health and body; his skills in watching out for his safety, like crossing streets;
his skills in providing for his needs when out in the community; his skills in scheduling time and man-

aging his own dates, appointments and affairs.

Sociocultural Correlates of Adaptive Behavior

Differences in mean raw scores on each of subscales for children of the three ethnic groups in

the sample were tested using analysis of variance. Table 4 presents the findings for 14 age groups cate-

gorized at six month intervals. There were no significant differences beyond the .01 level of probability

in mean raw scores at any age level in reported performance in Family Roles and Peer Group Roles.
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Table 4

Significance of Difference of Mean Raw Scores on Six Subsea les of the Adaptative Behavior Inventory for Children Comparing An-
glo-American, Chicano/Latino and Black Children

Age
Family
Roles

Community
Roles

Peer Group
Roles

Student
Roles

Self
Maintenance

Earner/
Consumer Roles

5.0-5.5 NS .01 NS NS NS NS5.6-5.11 NS NS NS NS NS NS6.0-6.5 NS NS NS NS NS NS6.6.6.11 NS .001 NS NS NS .0017.0-7.5 NS NS NS NS NS NS7.6.7.11 NS NS NS NS NS NS8.0-8.5 NS NS NS NS NS NS8.6.8.11 NS NS NS NS NS NS9.0-9.5 NS NS NS .01 NS NS9.6.9.11 NS NS NS NS NS NS10.0-10.5 NS MI NS NS NS MI
10.6-10.11 NS .01 NS NS NS MI11.0-11.5 NS .001 NS NS .01 .00I11.6.11.11 NS NS NS NS NS NS

There was one significant difference in Self Maintenance scores, four significant differences in Earner-
Consumer Roles, and five significant differences in Community Roles. Altogether, there were 9 signifi-
cant differences in 84 comparisons. The differences were not all in the same direction. We concluded
that the ABIC scales would not need to be scored separately for each ethnic group but that the chil-
dren could he regarded as coming from the same population for purposes of norming the scales. Scales
were standardized on the entire sample of 2100 by setting the mean raw score for children categorized
intervals to 50 and the standard deviation to 15.

We calculated stepwise multiple correlation coefficients (R) between the sociocultural modality items
and the scaled scores on each of the six subscales of the ABIC for the entire sample of 2100 children.
Tables 5a and 5h report the results of that analysis. Four sociocultural modality items were able to
account for all of the reliable variance in Family Roles, Community Roles, and Peer group Roles while
four sociocultural modality items could account for all of the reliable variance in Student Roles, Earn-
er-Consumer Roles, and Self Maintenance. In no case did the sociocultural modality of the child
explain more than 12% of the total variance. The variance explained was 6.5% for Family Roles; 11.8.
% for Community Roles, 6.30/c for Peer Group Roles; 7.4% for Student Roles; 7.7% for Earner-Con-
sumer Roles; and 6 1% for Self Maintenance activities. When the total sample of 2100 children were
included in a stepwise multiple correlation between sociocultural modality items and Full Scale
WISC=r IQs, the multiple correlation coefficient was .49, accounting for 23.6% of the variance. Thus,
correlations with sociocultural factors account for more than twice as much of the variance in IQ
scores as in ABIC scores in the entire sample. This finding is similar to that found in the Riverside epi-
demiology of mental retardation (Mercer, 1973).

6.1

.01 .25 63

Summary
Implications for NIE Research Agenda

Fundamental Conceptual Issues

1. In the past, most educational research on "handicapping" conditions has been conceptualized
from either a Pathological Model or a Statistical Model. The research agenda of NIE should be
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Family Roles

Ta'le 5a

Multiple Correlations of Sociocultural Modality Items
With Six Subscales of the Adaptive Behavior Inventory for Children

Total Sample (N=2100)
Community Role Peer Group Role

r R Variance r R Variance r R Variance

Community Participation .17 .17' 2.9' Community Participation .30 .30' 8.8 Community Participation .20 .20' 4.2

Size Family .11 .21' 4.6 Anonymity -.20 .33' 11.0 Anonymity -.15 .23' 5.4

Anonymity - .14.24' 6.0 Role Boundaries -.07 .34' 11.3 Efficacy .13 .24' 6.0

Family Structure .08 .25' 6.3 Anglization .16 .34' 11.7 Urbanization .07 .25' 6.2

Role Boundaries -.06 .25' 6.5 Relation to Parents .04 .34' i1.8 Anglization .08 .25' 6.3

Efficacy .06 .26 6.6 Sense Efficacy .12 .35 11.9 Head Occupation .08 .25 6.4

Anglization .00 .26 6.7 Head Occupation .07 .35 11.9 Family Structure .03 .25 6.5

Urbanization .03 .26 6.7 Size Family -.05 .35 11.9 Relation to Parent .02 .26 6.5

Source Income .02 .26 6.8 Urbanization .04 .35 11.9 Size Family -.05 .26 6.5

Relation to Parents .02 .26 6.8 Family Structure .00 .35 11.9 Source Income .04 .26 6.5

Head Occupation .01 .26 6.8 Source Income .02 .35 11.9 Role Boundaries -.01 .26 6.6

'Variables that account for reliable unique contribution to the explained variance beyond .01 level of probability

Table 5b

Multiple Correlations of Sociocultural Modality Items
With Six Subscales of the Adaptive Behavior Inventory for Children

Total Sample (N=2100)

Student Roles Earner-Consumer Roles Self Maintenance Roles

R Variance r R Variance r R Variance

Community Participation .25 .25' 6.1 Community Participation .23 .23' 5.4 Community Participation .21 .21' 4.3

Anonymity - .13.26' 6.8 Anonymity - .17.26' 7.0 Anonymity -.15 .24' 5.7

Sense Efficacy .13 .27' 7.1 Anglization .17.28' 7.6 Efficacy .11 .24' 5.9

Relation to Parent .05 .27' 7.4 Source Income -.01 .28' 7.7 Size Family -.00 .25' 6.1

Urbanization .06 .27 7.5 Relation Parent .02 .28 7.8 Urbanization .06 .25 6.2

Size of Family -.02 .27 7.5 Urbanization .07 .28 7.8 Relation Parent .02 .25 6.3

Source Income .05 .28 7.6 Efficacy .11 .28 7.9 Family Structure -.01 .25 6.3

Role Boundaries -.01 .28 7.6 Occupational Head .06 .28 7.9 Source Income 01 .25 6.3

Anglization .13 .28 7.7 Family Structure -.02 .28 7.9 Anglization .10 .25 6.3

Family Structure .02 .28 7.7 Size Family -.06 .28 7.9 Role Boundaries -.02 .25 6.3

Occupational Head .08 .28 7.7 Role Boundaries -.00 .28 7.9 Occupational Hcad .05 .25 6.3

'Variables that a.ount for reliable unique ontribution to the explained eariame beyond the .01 level of probability
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planned so that there is a balance of research done from all three perspectives: Pathological, Statisti-
cal, and Social System.

.
2. Educational research in the area of deviance frequently confuses conceptual models. On occa-

sion, researchers use a statistical model for defining "abnormality" and then shift to a pathological
model when interpreting their data or use a pathological model to describe behaviors without verifying
that there are biological factors involved. Another common problem is using a statistical model for
comparing rates of "abnormality" in populations which are neither statistically nor socioculturally
equivalent. NIE research planning in the area of educationally "handicapping" conditions should be
sensitive to these conceptual confusions and insist that research designs reflect the conceptual model
being used and the assumptions of that model.

3. Because of extensive use of the Pathological Model, educational research on handicapping condi-
tions has tended to focus on deficits rather than assets. Deficits have been implicitly defined as those
characteristics which mitigate against performance in one social systemthe school. Traditionally, the
schools have been monocultural, class biased, bureaucratic, and conformist. Consequently, there have
been a disproportionate number of children from non-Anglo, lower class, non-conforming backgrounds
who have been treated as deficient, as pathological cases. Some educational research needs to be refo-
cused to study the cultural assets which children bring to the school from non-Anglo and non-middle
class backgrounds.

4. Extensive use of the Pathological Model has resulted in research studies which interpret deviance
as individual pathology. Consequently, research questions have tended to be phrased in terms of how
to change the individual to better fit the school system. The burden of change has been placed upon
the student More research studies from a social system perspective which study the institutional proc-
esses of the school will tend to redress this emphasis by identifying ways in which the school could
bear a greater burden of change.

Some Suggested Areas of Research from a Social System Perspective

I. More studies are needed of the normative structure of the public schools. These studies would
examine both norms (role expectations) and sanctions. Such studies would include investigation of the
role expectations (norms) for each of the important statuses in the system from the viewpoint of other
participants in the system and from the viewpoint of occupants of the status. Specifically, role expecta-tions for those occupying the status of student in a regular classroom should be studied from the per-
spective of the teacher, the principal, paraprofessionals, non-certificated staff, parents and students.
Role expectations for those occupying "deviant" student statuses in the system, e.g., EMR student,
physically handicapped student, "gifted" student should be studied from the perspective of the teach-
er, the principal, paraprofessionals, non-certificated staff, parents, and students in the regular program,
and students occupying the deviant statuses. The same types of studies are needed of the role expecta-
tions for regular classroom teachers, special classroom teachers, resource room teachers, etc. from the
perspective of students, parents, teachers occupying the status, teachers not occupying the status,principals, etc.

In addition, careful studies are needed of the sanctioning systems actually operating in the school ,
i.e., the system of rewards, punishments, deviant status placements, etc. which function to set norma-
tive boundaries and to exert social control. Specific attention is needed to the system of norms and
sanctions through which the peer group maintains social control of students and the junctures at which
the normative structure of the peer group and that of the formal organization may be congruent or in-
congruent. This type of study is particularly needed in the study of the student subcultures of students
from non-Anglo and/or lower class backgrounds and in the study of peer response to students identi-
fied as "learning or behavior problems" by the formal organization of the school i.e. teachers, psy-
chologists or counselors.
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2. Careful studies are needed of the efficacy of various strategies which the schools use in coping

with deviance, i.e., estrangement, deviant status placement, and normalization. The normalization proc-

ess, currently known as "mainstreaming", is based on the notion of a continuum of educational serv-

ices and the premise that every student should be kept in the regular program of the school to the ex-

tent possible. At one end of the continuum are those students who are able to succeed in the regular

classroom with no special assistance beyond the regular program, probably 80% of the children en-

rolled in public education. Next come those students who may require some supplementary assistance

from non-professionals such as mother helpers, para-professionals, or cross-age tutors. Next come those

students who require supplementary educational service- )vided by trained professionalsspeech

therapists, remedial reading teachers, school psychologists, resource teachers, and similar educational

specialists. However, children in this category are still maintained in the regular school program, either

receiving special assistance in their own classroom or occasionally going to a location outside the regu-

.. lar classroom for supplemental services. Next on the continuum of services are those children who

may spend as much as half their school day in programs outside the regular classroom but who still

participate with other students whenever it is possible. Very few students probably need to he educat-

ed for the entire day in separate classrooms or in separate schools. This range of strategies for dealing

with deviance needs to be studied from a social system perspective as well as from more traditional

perspectives as an emerging phenomenon of great educational importance, especially in relation to

"learning and behavior problems."
4. More careful investigations need to be made of the monocultural, Anglocentric value framework

within which the public schools have operated, historically. This framework sets the normative expec-

tations within which deviance is perceived and forms the sub-structure of current definitions of what

constitute "learning and behavior problems." The "common-sense" assumptions that are "taken-for-

granted" should be explored systematically and alternative models of public education based on as-

sumptions of cultural pluralism need to be explored. Cross-cultural studies would probably be produc-

tive in this area because there are countries, such as Switzerland, which have successfully operated

educational systems based on multi-cultural pluralistic assumptions. Such studies would be relevant to

learning and behavior problems because they would explore the hypothesis that many learning and

behavior problems are now defined are generated by the bureaucratic monocultural nature of educa-

tional institutions in the United States.
5. Central to all the above concerns are the methods used to assess learning and behavior problems

of children. This paper has attempted to document the following critial needs in the area of assessment:

(I) The need for the development of assessment systems which systematically take the back-

ground of the student into account when interpreting the meaning of a particular set of scores on

standardized measures. Such a system would differentiate current functioning level from estimated

learning potential by identifying as precisely as possible the appropriate normative population for

assessing the potential of each student.
(2) The need for the development of assessment instruments which will evaluate the student's

performance in non-academic settings, e.g., his social role performance at home and in the communi-

ty.
(3) The need for the development of screening procedures for identifying those students who may

be suffering from biological anomalies which interfere with learning. Such efforts would involve

more careful norming of instruments currently being used, such as the Bender-Gestalt, and the de-

velopment of additional screening measures of the type that can be used in the public schools
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Footnotes

IReseaxth findings reported in this paper were supported by Public Health Service Research Grant
No. MH 25044-02 from the National Institute of Mental Health, Department of Health, Education and
Welfare. The opinions and conclusions stated in this paper by the author are not to be construed as
officially reflecting the policy of the granting agency.

2The sampling frame for each ethnic subsample consisted of 50 cluster of 14 children, 1 male and 1
female at each age level, 5 through 11 years of age. The multi-stage procedure first selected 40 school
districts on a probability basis determined by the number of students of a particular ethnic group en-
rolled in that district. Rural districts with a total enrollment of less than 200 children of a particular
ethnic group were combined with other districts to form "contrived" districts. Districts with large en-
rollment were selected more than once for some samples. For example, the Los Angeles Unified
School District, which enrolls over 600,000 students, appeared in the Black sample 19 times, because
almost 40% of the Black students in the state are enrolled in that district. It appeared in the Chicano/
Latino sample 10 times because approximately 20% of the students from that ethnic category in the
state are enrolled in that district. Schools were selected within districts on a probability basis according
to the number of students of a particular ethnic group enrolled in the school. Individual children were
randomly selected from the attendance recoris of each school fill the cluster of 14 children from
that school. The ethnic identity of a child was based on his social identity and his surname. The Span-
ish surnamed children have been designated as Chicano/Latino because that subsample consists of
Spanish surnamed children not only from a Mexican heritage but from other Latino cultures, i.e. Cuba,
Puerto Rico, Central America and South America.
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THE MUNDANE EXTREME ENVIRONMENT AND ITS EFFECT ON

LEARNING
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Introduction

Regrettably the paper must start with an objection. All thinking people must object and should be
outraged that at a meeting in 1974 to discuss a research program for the handicapped there is the impli-
cation that Blacks in America must be so catalogued. The objection intensifies when it is, assumed that
in a program of learning disability and behavioi problems, Blacks in America (already acknowledged to
be a handicapped segment) are lumped into this category.

It may be true that all white and colored poor are indeed handicapped in terms of ability to learn and
ability to behave. Yet since such assumptions usually initiate from a white perspective, a Black can
argue that Blacks by and large have less trouble learning and less trouble behaving. If this were not
true then millions upon millions of Blacks in several generations would not have accepted and accom-
modated to a disenfranchised citizenship with passive participation in American life.

This objection cannot be stated too vigorously for the perceptual difference between white and Black
about such matters as "handicapped", "learning disability" and "behavior problems" will result in
quite different opinions relative to basic and applied research that should be spawned and supported by

NIE.
In the view of the Black, the problem is not one of learning disability. The problems are numerous

and diverse. At a minimum they include: 1) Blacks are not permitted to learn 2) Blacks are not thought
to be able to learn 3) Blacks are made unable to learn 4) Blacks are forced to learn survival essons
that whites are not required to learn.

In terms of this paper the latter two considerations hold most attention since it is the thesis of the
report that Blacks, as an urban, segregated people encounter special blocks in learning and co-tempor-
aneously learn to survive because the great bulk of them live under truly harrowing, oppressive, stress-
ful conditions. The only comparable living conditions that approach such extremity are exotic environ-
ments where men live under great duress, such as during a space expedition. However, at the outset,
let it be clear that in constructing such a theory there can be little doubt that the latency age inhabitant
of our inner city is under far greater stress than an adult on a space vehicle. This paper will survey
some of the super-abundant data we have on exotic stressful environments and construct hypotheses
about life in the mundane stressful environment. From such generalizations will come suggestions rele-
vant to the mission of NIE in educative inquiries. .

Parenthetically, it should be stated that although the paper talks of Blacks, most of the material
would apply to any human who lives in "ghetto" conditions. In the U.S. of course, this means we are
speaking of a disproportionately large number of people who have other than white skin. Also, it
should be stated that although the extreme environment usually spoken of is the geographic South
Pole, the author is using this reference site as one of several in which he has had direct experience as
an investigator. Here too, then, what is said of the South Pole would apply generally to most extreme
exotic environments.

Before moving on to a discussion of objectives and definitions, there remains one other matter of
moment. In a theoretical paper about learning disability among unfortunate groups, one must remem-
ber that the largest problem technically, politically, socially is not learning but both re-learning and un-
learning. Despite what discomfort is evoked, government agencies, educational institutions and private
citizens must address such awesome facts as the virtual certainty that Black children, like white chil-
dren, will have to be taught to give up things. The truth is that there is not sufficient replaceable re-
sources on the planet for every person to have as much as the average person has in Harlem. To the
man in Harlem what he has is pitiably small compared to the man in Scarsdale. But what the Harlem
man has is far in excess of what the average man has in Sisoguichi. Hence, the great problem will be
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for citizens to re-learn and un-learn for these pithy, prosaic reasons. Like many events in human na-
ture the fall out may be unexpectedly generous, for what else is a couth and civilized, educated human
other than someone who gives over his life to a series of incessant episodes of re-learning and un-
learning?

Objectives

The assigned objective is tripartite. Item 1 is to rend& an interpretation of learning disabilities and
behavior problems. As noted, it will be contended that there are environments which probably stay
people from learning and which oblige "problem behavior" as a condition of adaptation.

Item 2 requests concern about specific areas in which our knowledge base may be extended. It is
submitted that novel and impactful research could be generated by using the available knowledge of
extreme exotic environments and applying relevant investigations to the mundane extreme environ-
ment.

Item 3 in essence asks for some ideas for basic and applied research. For these purposes a usual
operational definition of basic and applied will be employed. Basic research is taken to mean methods
of studying underlying processes or mechanisms. Applied research is taken to mean methods of clinical
study of particular disorders and their prevention and treatment.

Definitions

Learning Disabilities

The U.S. Office of Education had a committee to formulate a definition of learning disabilities. Kass
and Myklebust report this definition as follows:I

"Learning disability refers to one or more significant deficits in essential learning processes requiring special edu-
cation techniques for remediation.

Children with learning disability generally demonstrate a discrepancy between expected and actual achievement
in one or more areas, such as spoken, read or written language, mathematics, and spatial orientation.

The learning disability referred to is not primarily the result of sensory, motor, intellectual or emotional handicap
or lack of opportunity to learn.

Significant deficits are defined in terms of accepted diagnostic procedures in education and psychology.
Essential learning processes are those currently referred to in behavioral science as involving perceptions, inte-

gration and expression either verbal or nonverbal.
Special education techniques for remediation . refers to educational planning based on the diagnostic procedures

and results." Everyone will have areas of agreement or disagreement with this definition.

Janet Lerner lists several approaches to learning disabilities. These approaches include brain impair-
ment, uneven growth pattern, difficulty in academic and learning tasks, discrepancy between achieve-
ment and potentiality and definition by exclusion.

These etiological theories point up the need for inter-disciplinary investigations while emphasizing
the puny and scattered knowledge we now have. Clinically teachers often see the learning disabled as a
disruptive class member.1 Such children do dramatically better if their environment is repatterned and
rearranged to reflect order, task orientation and access to materials which are sufficient, diverse and
structured. Such children, like astronauts or aquanauts, do better when their goal is defined by a mis-
sion and when they know where they can do what. And they do better when they are provided
chances for feedback reward. In fine the learning disabled is found in classroom situations which look
chaotic and confused. Environmental modification can lead to personality if not character modification.
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Behavior Problems

A psychiatrist has no official nomenclature for "behavior problems." As one reads the literature the

thought appears that behavior problems may mean simply actions, usually repetitive, which cause dis-

tress and dismay to the observer, particularly an adult watching a child from his/her position of author-

ity. Such repetitive actions go the gamut from naughty to nuisance to dangerous and may be disruptive

to the attention and goals of other participants in the class.

In situations where teachers therefore believe (no matter how true or necessary such a belief may

be) that their chief function is to maintain order while performing a baby sitting chore, it may be that

at least some of the classroom disruption is secondary to a failure to be teaching in a way to excite the

students' curiosity and to make him/her have more fun learning than obstructing.

Mundane Stressful Environment

The universal attributes of an extreme environment include forced socialization, depression, spatial

isolation, time elasticity, biological dysrhythmia, sociological dysrhythmia, increased free time, noise/

silence extremes, loneliness, fears of abandonment, anxiety, panic, information fractionalization, bore-

dom and inability to escape. It is axiomatic that the more of these attributes you suffer, the more ex-

treme is your plight. As a corollary axiom it means that the more you are surrounded by these attrib-

utes, the greater is your need for courage. And finally it follows as an axiom that the more of these

attributes you must mobilize against, the more you are at risk to be overwhelmed by hopelessness.

The inner city resident has more of these attributes to contend with both in quality and quantity.

That he survives is a tribute to his learning. That most remain invulnerable to, unspeakable distress and

hardship - all compounded by racial discrimination and injustice - bespeaks of courage i.e., the ability

to act and prevail in the face of insufficient information. The fact that much current data show Blacks

with strong self image4 is indicative of how hopelessness has been tamed. By any definition these are

impressive monuments and belie any too ready categorization that a group has troubles learning.

Yet the toll must be terrible and we are yet to prove, although h seems reasonable, that the toll of

racism (the chief cause of Blacks being sequestered to the harshness of the mundane stressful environ-

ment) literally invites the earlier demise of the inner city inhabitant.
The mundane stressful situation differs from the exotic in many essential regards, which may make it

physiologically as well as psychologically a much more grisly experience. It is non-glamorous and there

are no rewards for being in it. Risk and violence are commonplace. Subjectively, and perhaps even

objectively, its inhabitants are more apt to come to a dangerous end than occupants of exotic extreme

environments. Participants in the mundane stressful environment are not selected or trained to work

harmoniously and effeciently. Nor is there a clear cut mission, in the mundane setting, whose accom-

plishment will bring high personal satisfaction, fame or wealth. Thus there are major differences in

motivational factors governing individual effort and group relationships.

But the chief difference between inhabitants in mundane and exotic stressful environments is the

length of time they stay in the situation. The exotic environment is time limited and the subject r.aliz-

es that he/she has almost 100% chance of getting out of it. In contrast an inhabitant of the mundane

environment recognizes he/she has virtually 100% assurance of remaining in that environment In addi-

tion he/she is not there by choice. And he/she knows that the "outside world" has so little concern

about him that rather than mobilizing extraordinary efforts to rescue him, things are done to make sure

that he/she remains under mundane stress and that he/she continues to suffer prosaic violence.

The Inability to Learn

Some children, more vulnerable than others, are more susceptible to the devastating effects of life in

the extreme mundane environment. In exotic situations such vulnerable participants are de-selected

before they go to the hazardous site or they are returned prematurely from the site. Of course, options

are not available to the vulnerable, susceptible inner city child. For reasons not yet known, it may he
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These time/space considerations oblige the inhabitant to be more than usually conscious of his- defer-
ence obligations to his peers and to those outside his immediate invironment. Scientists at Plateau Sta-tion in Antarctica, a very remote base, by count spent more time out of doors alone than scientists at South
Pole Station. One reason for this was that at Plateau, the men were so densely packed and forced into suchsocializationyet spatially so remote from those upon whom their existence dependedthat the lack ofprivate time/space pushed men out into the hostile elements. The drive for private time/space seems to re-late to recognized modification of group goals (thus the goals of the individual members in contributing tothe overall mission). It has been noted that these confined, isolated living arrangements increase the tend-ency for groups to deteriorate because they lessen the value to cooperate and coordinate.

Some of this alteration in values is related to time useage and time confusion. Even experimentallypersons in sensory deprivation h ... a lowered ability to estimate time. In the Antarctic as in the innercity where there is both sensory deprivation and sensory over-stimulation men often become indiffer-
ent, lackadaiscal and uncaring about the passage of time. Under such time inertia the men may attendwith much zeal to something other than what they are requested to do e.g., instead of doing any seis-mography a man might elect to spend large amounts of time with synoptic meterology, even thoughthis is not his field nor what he is being paid to do. Much of this shift in personal interest is enabled
because the subjects live with highly variable time schedules with little fixed time obligations (not evenmeal times have to be at given intervals since men can if they choose eat when they want, with ex-
ceedingly less trouble of clashing with social obligations than people could do in less extreme situa-tions).

The time alteration may combine with depression and changing group dynamics to contribute to bio-
rhythm changes. Other contributing components may be sleep variability (socially enhanced and probably
biologically originated) and the response to unpredictable and uncontrollable noise; noise is easily heardbecause the thin walls and overcrowded living is conducive to registering the noise, which is worsened by
the unfixed time schedules (studies show that someone is awake and may be moving about at all hours of
the twenty-four hour cycle).

All of these environmental factors describe life in the extreme environment with the qualificationthat they are greater in the inner city and that the factors of worry and concern about existence isgreater (for there is no limitless resource like the U.S. Navy poised to rescue one). Finally diet in theinner city is no where as satisfying or as abundant as that of men in polar regions. All these factors
may combine to cause sub-clinical biorhythmical alterations.

Our group found that a sleep cycle (hour of retiring) over a one year period described a 28 day peri-
odicity. We found too that the delta rhythm in the brain disappeared from healthy young adults within
three months of being at the South Pole and did not return for over a year after the individual had re-
turned to the temperate zone.5 7 Such sub-clinical objective indices may reflect changes that occur in
extreme environments that contribute to differences in perception and therefore differences in what isselected as important to learn.

We have found that even prior to entering a hazardous environment, people undergo changes towarddepression. It seems as if one's libidinal energy is withdrawn to -himself. What is most remarkable
about this predictable phenomenon is that behavioral changes are highly apparent to everyone exceptthe man going into the situation. Once into the situation, depression continues due in part to the ne-cessity to be wary for sudden happenings and to be ready to cope with the environment.

There i., a need for constant mobilization of energy and surveillance in order to be ready for emer-
gency responsivity. Understandably enough such requirements contribute to a special sort of self con-cern. The concern for the group is more sharply focussed on how others will behave in terms of allow-ing the group to persist in crisis. This means other niceties of relationship may be sacrificed. As a re-sult there is social dysrhythm which is aggravated by factors of lower group cohesiveness which arepromoted by the biological dysrhythm, time distortions and imprecision about daily schedules.

The lesson seems definitive. If such observations can be made on highly selected trained men in rela-tively safe circumstances, who remain in such circumstances for a brief period, the possible influences
on unselected, untrained people in permanently unsafe circumstances must be devastating. Thus whole
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that some exhibit learning disability. Since impairment, in this area of functioning makes it more diffi-

cult to survive in an already strenuous location, such children indeed might develop "behavior prob-

lems". The parallel situation in polar medicine is the man who survives a winter at an isolated base but

returns to the temperate zone and seems "zombie like" to friends and relatives. He himself indicates a

disinterest and disinclination to study and he doesn't produce on the same plane as he had previously.

Usually this difficulty is short lived. Further, those around him realize he can learn but that he is mere-

ly not wanting to for a relatively brief period and they usually indulge the behavior. The inner city

youth who makes a similar retreat after a much longer acquaintance with stress might be the recipient

of such attitudes and pressures by friends, family and teachers that his ability to learn or perhaps more

accurately, his willingness to learn is attenuated. Next in the cycle would come "behavior problems",

then further hardening of attitudes by significant others, then more unwillingness/inability to learn.

These hypothesized, vulnerable, susceptible youth may have been reduced by a triad of consequ-

ences that resulted from the stress of the mundane environment. The triad is: augmented dependency,

decreased self confidence and exaggerated deference. The end result of this triad is hopelessness, the

chief enemy of those who roam in extreme environments. Overwhelmed by hopelessness the individual

has an abbreviated image of himself and demonstrates an indifference to his current and future world.

Some in such straits manifest behavior problems as a misguided effort to control their environment as

well,as to wring help from the environment.
It is not suggested that all people ,with learning disability, ev'n those in inner cities, exhibit these

dynamics. It is suggested that as a research endeavor such subgroups could be sought out since they

might prove more amenable to both treatment and prevention techniques.

How does it happen that this hypothetical subgroup evolves? The triad of augmented dependency,

decreased self confidence and exaggerated deference is born by overlapping confluences of the univer-

sal attributes of life in an extreme environment. Futility is the father to dependency. Imprecision is the

father to lower self confidence and exaggerated deference is fathered by time useage.

In the march toward learning most people must prize what there is to learn and will learn what is

both fun to learn and what is necessary to learn. For the subpopulation being delineated the triad of

obstacles operate to make some types of survival learning so important thatthere may be little time,

desire or need to learn anything else. Thus the concept is not that there is learning disability but that

there is inability to make prior the learning that ordinarily defines what educators believe someone

should learn. Such individuals may put routine learning on a different or lower scale in the service of

maintaining survival. How they accomplish this can be the subject of extensive psychological, sociol-

ogical and biological investigation. Perhaps the first calls should go to efforts to describe the population

and to recognize that the pot pourri of etiological theories may be so structured that many persons er-

roneously are given a negative label. For a child barely managing to survive his/her extreme environ-

ment of be defined by "exclusion" as learning disabled may be grossly erroneous. No one says scien-

tists in Antarctica are learning disabled because commonly they fail to conduct a planned learning pro-

ject during their winter in isolation e.g., a man returns home without having taught himself Russian as

he vowed he would do. The scientist like the child may have tremendous learning ability but for rea-

sons of environmental duress and other pressing priorities he/she postponed, delayed or cancelled

learning something that will be regarded as less than essential. The scientist unlike the child, however,

had no continuous and diverse environmental force demanding that he learn and providing sanctions

because he didn't learn.

The Origins of Deference

Deference is the behavior which results when the individual expects and accepts that his time can,

will and should be controlled, misused or abused. In this definition time and space are coequal. The

learning obstacles in extreme environments that mould time/space alterations are forced socialization,

depression, spatial isolation, time elasticity, biological dysrhythmia, sociological dysrhythmia and den-

sity clustering.
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new systems of research can be instituted based on the mountainous research and field experience
about how men adjust and adapt to hazardous environments. Further, it means that should a society
make the committment such hazardous environments can be diluted and become places of considerable
productivity merely by executing plans to help the people in those environments to be contributors.

Just as most people survive the exotic stressful environment, most people survive the mundane
stressful environment. Those in either situation who can't or won't learn are somehow de-selected. In
the mundane stressful environment, those who are de-selected often are those who are excessively
dependent. They feel futile.

The Origin of Futility

In a high altitude desent such as the South Pole, men have much free time, they are subjected to
waves of loneliness, fears of abandonment and the knowledge that once the winter sets in there is noescape. Life depends on the support and concern of the outside world. The outside world had to pro-vide stores to let one survive over the winter. The outside world had to reassure that it would see to it
that you were returned. Thus when whirling away the abundant, free and unstructured time there is anunderstanding that the loneliness is temporary and that the world cares enough that you won't be aban-doned. Even so the posture of dependency that the man is placed into may be so disabling that hecan't learn as well, dosen't want to learn as much and takes much more time to accomplish routine
tasks. The little everyday evidence given to men at South Pole that the outside world cares are tooenormous to be detailed here.

The parallel to the inner city again is definitive. If one is unemployed with certain knowledge thatthe outside world has abandoned you and will not rescue you, it forces you into the totally dependentposition. Then the little, everyday evidences that the world doesn't care also become too enormous to
detail here. Yet to sit in a "charity hospital" for six hours awaiting to see a doctor or having a one
hour visit by a condescending welfare worker, can allow one to count numerous instances of how theworld doesn't care. One can come to feel ambiguous, undefined if he is in the group of vulnerable de-
selectees. Yet there is still another onslaught to feelings of hope, which is perhaps the ultimate reasonto learn. This final onslaught completes the trial of detrimental effects from life in an extreme environ-ment.

The Origin of Imprecision

Time factors and futile feelings are grafted onto feelings of immobility and passivity to erode selfconfidence. If such erosion remains unchecked then hopelessness, the chief enemy in any extreme en-
vironment, takes command. Hopelessness is the final degradation to the concept of self and it is so allconsuming that the ability or desire to learn can never be in serious contention. Hence, if environ-ments are found in which hopelessness is clearly in command it would be remarkable to find people
able or wanting to study. Yet if they were harassed and threatened even more because of this lack,
their behavioral response might look problematical to the person who lived in the camp of hope.

Feeling ambiguous and being imprecise in an extreme environment comes about from the noise/si-
lence extremes, anxiety, panic, information fractionalization and boredom.

Unconcern about time and the amount of free time help constitute the great burden of boredom, sothat even highly trained people don't know what to do or are disinclined to do anything. The time and
physical inertia is reinforced by the fact that communications to an isolated outpost perforce are de-
layed, tardy, partial, incomplete or exaggerated. The inhabitants have incomplete data to process. Thisleads to the danger of reprocessing old or useless data as well as difficulty in making decisions. Thusimprecision becomes rampant. Being removed from the outside world yet totally dependent on its sup-
port:the communications barriers promote a hypersuspiciousness and anxiousness that can seem to theoutside world to be essentially paranoid. The anxiety relative to these issues can reach panic propor-
tion. In point of etymologic fact there is true "panic" since the word derives from being in the woods
so far in the domain of Pan, that you are beyond the reach of the human voice. Objectively being be-yond the reach of the human voice is true for men in the South Pole depending on climatic conditions.
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end result is the same. The inhabitant of the extreme environment may be rendered
bile due to his uncertainty about what, if anything a communication or lack of corn-
. He sits tight. If he has a reserve of confidence, bred by previous contacts with the
will hope that things will turn out alright. If he is bereft of such confidence, then his

pelessness and his fate is beyond attempts to learn.

Suggestions for Research

1. There is a need to institute longitudinal studies on Black children with learning disabilities. These
studies should describe the details of the child's environment and his/her parents response to them.
The studies should uncover the evolution and natural history of all the various types of learning disa-
bilitics. Before dynamic or quantitative studies can be the chief emphasis of research, clearer and more
profound descriptions must be obtained. In accomplishing this task the fuzziness of diagnostic con-
cepts will be considered. It may be important to correlate natural evolution of learning disabilities with
the development of any physical or mental illness.

2. A host of bio-social investigations could be launched. Among those recommended would be delin-
eating the biorhythmical profile for children with learning disturbances in order to see if they could be
taught more effectively at different hours. Telemetered physiological data from home, while the child
sleeps, may be very useful in determining whether such children are subjected to subclinical but cumu-
lative changes which influence learning. Also decibel studies of home and immediate environs could be
undertaken to see if the group described as learning disabled live in more adverse circumstances or are
more readily compromised because of the effect of the env ironment on certain individual biochemical
and physiological processes. These chemical and physiological indicators such as hormones, neuro-
transmitters, should be looked at in terms of variability related to socio-cultural indicators.

3. Methods should be developed to discover and disseminate to teachers the results of studies to be
done on the learning disabled about their use of space and to their need for task orientation and feed-
back.

4.

nubs.'
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Since there is some evidence that stress in the exotic environment causes "staring" and "drifti-
and since these novel behaviors can be linked theoretically to TV viewing behavior (and Blacks

more TV) studies should be undertaken to assess the TV habits of children with learning disabili-
8 The types of studies done should look to see if TV can be of an etiological or preventive or

tment consideration in learning disability. The types of studies that would be required could be-
me quite sophisticated. In the Antarctic drifting and staring may be a depressive equivalent which
group permits and whi..h gives a man permission to be away from the group even when there is no

vary. In inner cities there may be similar responsivity and it may take place in connection with TV
ewing since this is available, unlike in the Antarctic situation. Children with learning disabilities and
us more lability of attention span might respond differently to TV.
5. Cross cultural studies should be done comparing the learning disabled in descriptive way s and

orrelating the descriptions with such variables as father's attitude toward learning, mother's expecta-
tion, etc. In the Antarctic selection and training can be dune with considerable fidelity knowing that
subgroups e.g., Navy men versus scientists will have somewhat different adjustment problems to the
extreme environment. Hence the cross cultural studies are to look first at sub-cultural groups of Blacks
and then other than Black groups. This too would lead to sharpening of diagnosis and more individual-
ized treatment and prevention approaches.

6. Deliberate efforts should be taken to learn if there are special types of subjects or events that are
more apt to seize the interest of the child. At the same time as should be found to make the child
know success, recognize his strengths and develop feelings of hopefulness ar d destine control.

7. Teacher training research could be accomplished with the plan to see if teachers could be drilled
concerning how to integrate the learning disabled into his/her peer groups and to have such a student
accepted by teacher and fellow students. To accomplish this it would be necessary first to understand
more precisely Black group psychodynamics.
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8 Related to the need to focus on group dynamic processes is the fact that in extreme environments
much predictive benefit has accrued from sociometric and sociogram peer ratings. It is suggested that
similar studies on the learning disabled population and their peers should be done, especially if such
study looked at perceptual differences in verbal and non verbal communication at a micro-interactional
level Probably much of such studies would have to involve computerization of content analysis after it
had been preserved on film or tape.

Conclusion
,

The obvious conclusion is that the society should move toward eliminating extreme mundane envi-
ronments Such a commitment of effort and interest would decrease what is labelled now as learning
disabilities amongst the poor. In the meantime using the analogy of extreme environments research can
be conducted which embraces all areas of approach suggested in the literature. brain impairment, une-
ven growth, discrepancy between achievement potential and diagnosis by exclusion.
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THE NEUROLOGICAL ASSESSMENT OF LEARNING DISABILITIES
Rita G. Rudel



Introduction

Any definition of a human condition (let alone of "the human condition") implies some sociological
frame of reference. A "disability" is a negative evaluation based on an expectation, and obviously, as
one raises or lowers the level of that expectation, one will find more or less "disability." Thus, the
expectation that everyone should be able to read, write, and do arithmetic will create more disability in
a culture than the acceptance of illiteracy or the non-requirement of reading in a large portion of the
population. As the push towards college embraces more and more people, deficiencies have to become
more marked, unless one changes the sociological expectation of what a college education involves.
The clamor raised recently by reports of rampant reading disability in the schools has raised awareness
of the scope of the problem. Few, however, stop to realize that the disability uncovered is based on
norms and that these norms define the problem.

Within a particular child, we define "learning disability" as a discrepancy score: bow far below
grade level is he performing, assuming that his mental age at least closely approximates his chronologi-
cal age. While this sounds simple enough, there is considerable variation in the level of achievement
demanded in different schools or even regions of the country at particular age levels, and one must not
lose sight of the fact that "mental age" is not a unitary measure but constructed out of the child's per-
formance on a great variety of tasks which presumably do not (yet) reflect-his learning disability. A
neurological examination of such a child may then uncover (or fail to uncover) some dysfunction in the
nervous system to account for the discrepancy in the child's functioning. Whether or not something is
found depends upon the scope of that examination and again, inevitably, the norms against which the
neurologist "measures" the child's performance. To quote Denckla: (23)

This requires a departure from the usual medical model in which neurologists, like other physicians. b.ave been
trained i.e., that the first medical decision is always sick (abnormal) vs. not sick (normal). In its stead must be a
model of age specific (and culture specific) task requirements. Not 'what is wrong with this child?' but 'what are
this child's relative strengths and weaknesses?' becomes the central question." (p. 442)

The answer will depend upon where and how the neurologist looks, for an examination even of an
adult with specific brain damage which is limited to reflex and motor status can miss an expressive
aphasia or alexia. An examination which makes certain "common sense" assumptions about the differ-
ence between performance on left and right sides, may overlook subtle deficiencies of lateralization.

The issues to which this paper will address itself may be summarized as follows:

I. Definition and characteristics of early brain damage in terms of

H.

A. comparison with damage in the adult
B. The lateralization of function
C. the genetic evidence in learning disability (is it minimal brain damage or minimal

brain difference?)
D. the effects of early environmental deprivation

Areas of research in Neurology which may be predictive or diagnostic of learning disability.

A. Attention and hyperactivity
B. Abnormalities of lateralization (left, right Of in between?).
C. Language development
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I. Definition and characteristics of early brain damage in terms of

A. comparison with damage in the adult

Early brain injury appears to have a severe effect upon certain perceptual and problem-solving tasks
in children with (7, 8, 112) or without cerebral palsy (9, 99, 100, 101) when their performance is com-
pared with normal children or with adults who sustained damage after maturity. Contrarily, from some
of the animal literature it would appear that brain damage inflicted in the neonate is not nearly as dev-
astating in its effect as damage to the mature animal. This "flexibility" has been shown for lesions in-
flicted on the motor cortex of monkeys in the early studies of Kennard (60, 61, 62), the visual cortex
(31, 113) and auditory cortex (30, 106) of kittens and cats. The studies of Benjamin and Thompson (6)
similarly revealed the sparing of sensory function in kittens whose somatosensory cortex was removed
compared with adult cats subjected to the same lesions. Thus, Kennard's early evidence that neonatal
cortical lesions spares motor function has been confirmed for vision, audition, and somesthesia.

The question, however, remains for more complex tasks where solution in the adult animal appears
to depend upon the integrity of the so-called "association, cortex". Both Hebb (49) and Russell (103)
have suggested that early damage to frontal areas in children might be more disabling than in adults. A
study by the author (112) with children suffering from congenital cerebral palsy and compared with an
adult population who sustained injury at maturity, suggested that the question of early and late damage
had no single answer. Instead, the extent of relative impairment appeared to depend upon the test em-
ployed and the age of testing. For, depending upon these conditions, there are effects of damage which
(a) appear early and then disappear, (b) are apparent at all ages after early or late lesions, and (3) are
apparent only after a delay. In fact, this last aspect of early damage was suggested even in Kennard's
work on the motor syst.m, as some of the neonatally damaged monkeys, who appeared to develop
normally, developed some spasticity later in life. Lesions of frontal cortex in infant monkeys have re-
vealed similar early, delayed, or permanent effects of lesions. While the infant monkey with bifrontal
lobectomy does not develop the delayed-alter nation task deficit demonstrated by Jacobsen (1, 57) for
the adult monkey with the same lesions, Harlow has shown (43) that response to an "oddities learning
set" is impaired with damage inflicted at any age. From developmental studies of Harlow (44, 45) and
Kling and Tucker (68, 69), the age at which a function normally appears would seem to be crucial to its
recovery after damage. The relative sparing with early damage appears to occur with lesions of the
posterior association cortex. The "Kluver-Bucy" syndrome (70) following removals of inferolateral
temporal cortex of adult monkeys (80, 81, 94) does not occur following identical removals in the infant
monkey brain (91).

The general picture of sparing of function with early damage remains the same for lesions which
encroach on the "limbic" structures (67) except for one study by Isaacson et al (56). After bilateral
hippocampectomies done in very young kittens, performance on two of three tasks appear unaffected.
The third task which requires that the animal delay 10 seconds after each bar press is as sensitive to
early lesions as to those inflicted on a mature animal. The recent work of Patricia Goldman (40, 41, 42)
points as well to deficits on complex functions following early lesions. Few animal studies have invad-
ed subcortical structures in the search for effects of early damage, although precisely these are likely
to be involved in congenital or prenatal injuries. A combined frontalcaudate lesion, inflicted in the
neonatal monkey, does abolish delayed .response capacity entirely, according to a study by Kling and
Tucker (68, 69). Further, animals with such lesions were hyperactive and unmanageable. Hyperactivity
has long been known as a consequence of caudate lesions in adult monkeys (20) but its delayed onset
after early lesions is of considerable interest since it provides a parallel to clinical phenomena seen af-
ter-early head injury in children (10). Children with congenital absence of interhemispheric commis-
sures do not exhibit anything like the severe disconnection syndromes that one often sees after surgical
disconnection in the adult (59, 108). Still, one suspects certain other losses. These children display pre-
ponderantly low intelligence quotients. Thus, while early absence of commissures might interfere less
than later transection with information flow between the hemispheres, it might carry another penalty
manifested in a general reduction of intelligence.
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In the same way, recovery from aphasia in children and even the lack of aphasia in children with
congenital right hemiparesis does not mean an absence of symptoms even in the language area. Mil-
ner's findings (79) in this regard (1968) are particularly relevant: Language did not develop in the right
hemisphere unless the early lesion in the left encroached upon the language zones. Again, the average
intelligence quotients in those patients whose speech developed definitely in the right hemisphere was
ratites low, suggesting that the sparing of expressive language with early lesion to a dominant lobe
might have been achieved at a price.

The developing animal or human brain appears to have considerable flexibility so that with early
damage there is sparing of functions, notably those involving the sensory systems (101). Thus, sensory
deficits of 2-point discrimination, position sense, or localization with double simultaneous stimulation
are characteristic only of retarded Ss where one is uncertain whether instructions are understood or
attention to the task maintained (102).

The concentration of deficits on the more complex tasks is reminiscent of a suggestion made long
ago by Vygotski (117) that early injuries of the brain tend to leave elementary functions relatively in-
tact while precluding or impairing the development of more complex aspects of performance. In a rela-
tively unselected series of adults with injuries sustained at maturity, elementary sensory defects were
considerably more frequent and impaired performance on more complex perceptual tasks was rarely
found in the absence of elementary sensory deficits (105). Unlike brain-injured adults, children have
deficits of discrimination without deficits of detection.

A recent study by Boll and Reitan (11) of a wide range of functions in brain-injured children, con-
cludes tht., early and late damage are not comparable since test scores in the adult correlate with each
other whereas they do not in the child. Such a lack of correlation may be the statistical expression of
precisely such sparing of elementary functions in the child at the expense of those which are more
complex.

A neurological diagnosis is virtually a summary of the motor and reflex anomolies. Even in those
brain damaged children who seem to be totally ambulatory and to have complete use of their hands,
the motor system is not spared, with occasional involvement of the oculomotor system and impairment
of coordinated function of the extremities. It has been demonstrated (99) that tasks involving spatial
orientation and discrimination of geometric forms are particularly vulnerable in children with oculomo-
tor disturbances. Arguing against a mere association of symptoms in these children is the fact that the
oculomotor disturbance did not selectively impair the performance of these children on a body scheme
task which does not involve visual search, perception of contours, or spatial coordinates (nor were
they dyslexic). The dissociation of performance on tasks of personal and extra-personal space occurred
also in adults with brain injury (104).

Paradoxically, with early damage, the "flexibility" of the developing brain tends to spare the most
elementary functions at the expense of more complex functions. One would not, therefore, expect to
find elevated touch or auditory thresholds as concommitants of poor object recognition or speech com-
prehension. Quite the contrary, there is some indication that early brain damage may produce exquis-
itely fine touch sensitivity (102) and hyperacusis may accompany some dysphasias (22). The visual
fields of children with perceptual problems are almost always normal (101) and the ability to speak is
rarely the problem in children with language disturbance. The effect of early damage, then, in relation
to late damage is rather as pastels are to vivid colors. Especially on more elementary levels, symptoms
are not as dramatic or severe but become increasingly apparent as more complex coordinations are ex-
pected of the child. It is at that more complex level that symptom associations and dissociations ap-
pear to be organized in children a6 they are in adults whose damage was sustained at maturity. The
WAIS profile of an adult rendered dyslexic by neurosurgical intervention (26) is identical to the WISC
profile reported for many children with developmental dyslexia (111). Adult dyslexic patients and our
young developmental dyslexics perform quite normally on a spatial orientation test (97), while they
name objects repetitively much more slowly than normal (28). Possibly due to the normal development
of relatively simple functions, many of these children are not suspected of being "deficient" until
school age and only then, retrospectively, do parents "remember" earlier symptoms. Specific localiza-
tion or etiology of injury is, of course, not available for most cases of early damage except that infer-
ences may sometimes be drawn for lateralization of functions on the basis of neurological examination.
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It should be stressed that the relating of early, presumed sub-cortical damage to cortical damage sus-
tained at maturity should help define deficits in terms of functional systems. This approach is a possi-
ble biological alternative to factor analysis.

B. The lateralization of function

The greater asymmetry of function in the human brain provides comparisons of lateralization effects
in normal and abnormal development. The issue of lateralized preference or skill in the learning disa-
bled child presents us with something of an enigma. More than 35 years ago, Orton (1937) called atten-
tion to the fact that a high proportion of children with higher nervous system dysfunctions showed
weak or late lateralization of hand preference, and he saw this as a reflection of anomolous cerebral
dominance (86, 55). Indeed, an excess of mixed-handers and left-handers characterize the lower IQ
levels, and among children with minimal brain damage, one finds a significant percentage who use ei-
ther hand and show mixed lateral preference combinations of hand, foot, or eye, often called mixed-
dominance. Most of these children are bilaterally clumsy (or ambisinistrous rather. than ambidextrous)
(20). At least as commonly, one sees right-preferring learning-disabled children with inadequate left-
hand performance. Reitan has repprted that certain brain-damaged children show a greater magnitude
of preferred-hand superiority in handwriting than do normals (93). Inadequate left-hand scores for
speed and skill have been shown by Annett (4a) to be correlated with lower vocabulary scores. That
the left hand score is frequently affected by early brain damage has been recently reported (101). If,
then there are learning disabled children who are insufficiently lateralized, there must be others who
are hyperlateralized.

To add to the enigma of lateralization, there are reports that left-handed Ss preponderantly populate
both ends of the IQ spectrum, at the very low and very high IQ levels (4). More than 20% of the enter-
ing class at M.I.T. write with their left hands. The resolution of this paradox might not only clarify the
lateralization problem but significantly add to our understanding of a variety of manifestations of the
functional asymmetry of the brain. Howeve, its resolution must lie in more than a single direction.

1. Effects of early brain damage on cerebral dominance:

Some lateralized brain damage may be at the core of developmental disturbances of left and right-
sided skills. One could expect, even short of hemiplegia, that some lateralized dysfunction might lead
to a shift of performance to the other side. However, a recent study (101) showed that while 20% of a
group of brain damaged children were relatively more impaired on their tight side (with presumed left
hemisphere damage), only 10% of the total population were left-handed. Thus, not much shift appears
to occur, for as noted, it is only at the low end of the IQ scale (heavily loaded with brain damaged in-
dividuals) that a shift toward left-handedness occurs out of proportion to the general population.

In 1961 Mc Fie reported that, on the whole, Wechsler subtest results were in the same direction in
brain-damaged children as in adults (76); there was a tendency for verbal impairment to be associated
with left and performance impairment to be associated with right hemisphere lesions. In a recent study
of 292 children with learning disabilities, we have obtained strikingly similar results (96).

That there is some relatedness of perceptual deficits to lateralization of neurological symptoms in the
child was further reinforced by results-of haptic object recognition and route-finding tasks, both of
which are associated in the adult with damage to the right hemisphere. Performance on both was more
impaired in children with predominantly left-sided impairment (presumed greater right-hemisphere
damage) in spite of their intellectual superiority (according to the WISC) to the group with right-sided
impairment (101).

Children with right-sided, presumed left-hemisphere, impairment had shorter temporal spans in re-
peating digits forward. The ability to repeat them as given was relatively less impaired in those with
left sided signs (presumed right-hemisphere damage), but they had more difficulty with digits backward,
a task that would appear to depend upon "spatializing" the series for "reading" backward (96). Simi-
lar results were recently obtained with hemiplegic adults (118).
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However, it should be noted that in these studies, the children with predominantly right-sided dam-
age were not overtly aphasic, unlike adults with left-hemisphere damage sustained at maturity, al-
though many had language disturbances. They do more poorly on tests largely dependent upon lan-
guage, e.g., a body scheme test which requires naming of body parts (101), a test of rapid repetitive
naming (28) and on the Oldfield Naming test, but there is obviously an attentuation of the symptoms
compared with those associated with late damage. This could mean that the adult pattern is not as fully
expressed in the very young or that basic speech, like sensory input, is spared with early damage, rela-
tive to later developing cognitive and spatial skills (120). Milner (78) has reported that language does
not "shift" to the right hemisphere after very early brain damage unless the lesions in the left hemi-
sphere are extensive enough and placed in such a fashion that they encroach on a major portion of the
classical language zone.

2. Effects of left-handedness on cerebral organization:

It is known from the work of Hecaen (50) that the language area is likely to be on the left or ambi-
lateral in left-handed people and only very rarely on the right. The work of Annett (4a) has stressed
the genetic factors and the complexity of relating performance to these factors. Data on tool use in sin-
istral Ss suggests less asymmetry of skill than prevails in the dextral population (7). It is apparent from
the normal prevalence of left-handedness (10%) among intelligent children with learning disabilities,
some of whom have brain damage, how strong is the genetic (and perhaps environmental) compulsion
to right-handedness. Therefore, one must contront left-handedness as sometimes a pathological
phenomenon but more often as a genetic alteration which organizes hemispheric specialization differ-
ently, either to the detriment or occasionally to the advantage of the left-handed individual.

Whatever else may happen with early brain damage, the asymmetry of lateralized hemispheric func-
tion remains relatively unaffected so that inferences from normative studies and studies of alteration of
function with late damage can be made.

C. The Genetic Evidence in Learning Disability

The recent report of Symmes and Rapaport (111) has focussed attention on the possibility that dyslexia
is an inherited "disability," a male sexlinked, recessive characteristic which affects short term language
storage. These authors insist that dyslexia in girls, which is much rarer, is caused by perceptual, emotion-
al, or intellectual dfficulties. The boys they studied had no neurological "signs" and were of normal intel-
ligence, but their three poorest scores on the WISC were Arithmetic, Digit Span, and Coding, three tasks
requiring serial ordering and short-term retention. At the same time they were very superior on tasks re-
quiring three-dimensional perception, and the authors conclude that this right-hemisphere task superiority
is as "aberrant" as their reading disability.

We have, so far, been unable to find many comparable cases of developmental dyslexia, those we have
found do have "soft" neurological signs but then that discrepancy may be due to differences in the exami-
nations rather than to differences in the sample. There is no reason to reject the hypothesis that minor neu-
rological deviations from the norm (primarily differences in levels of left-right functioning) as well as the
dyslexia are due to genetic differences. The geneticist, Barton Childs, (16) has approached the problem
more directly by requiring the parents of dyslexic and non-dyslexic children to read under difficult condi-
tions, e.g., to read print reflected in a mirror. It is strenuous, but apparently most people "get the hang" of
it very quickly and do well. Preliminary results indicate that at least one parent of a dyslexic child is more
likely not to be able to read under this added pressure than is the parent of a non-dyslexic control.

The siblings of dyslexic children are more likely to have spelling difficulties than the siblings of non-dys-
lexics, according to a rather exhaustive study recently done in Palo Alto (88).

The evidence is still coming in to support the contention that occasionally learning disabilities are inher-
ited, a possibility long suspected by some parents who recognize in their children difficulties they them-
selves experienced in more attenuated form. It is probable that some of the "minimal brain damage.'
which has been invoked to explain certain minimal brain dysfunction may be genetic minimal brain differ-
ences.
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D. The Effects of Early Environmental Deprivation

Since the work of Harlow and others on animal rearing in "enriched" vs. "deprived" environments, the
cultural deprivation analogue for neurological deficit has been part of our working consciousness (and per-
haps conscience). The continuing exploration of these questions by Held (52,53) and of research on effects
of isolation rearing has made us aware of the importance of critical periods for the use of particular facul-
ties and the disastrous effects of disuse. It is rare that one can document a case of extreme deprivation, but
there has been a recent series of papers (35, 72, 73) describing a single case of almost total neglect: the case
of Genie, a girl found at 13 years 9 months. She had been tied to a potty chair or to a bed, fed nothing but
baby foods, and beaten whenever she uttered a sound. Early medical records reveal no trace of retardation
nor was there evidence of any "neurological disease" when she was found, although she was unable to
speak She has been learning language now for almost three years, in spite of the fact that she was found
after the critical period for speech development. However, her language capacity appears to be limited and
from tests of dichotic listening, she is apparently utilizing the contralateral connections between her right
hemisphere and left ear for speech processing as well as for identifying environmental sounds. Her right
hemisphere "is doing all the work" (p. 98) (35), indicating that her extreme deprivation through the critical
periods for acquiring language effectively produced a left hemispherectomy, a kind of "functional atrophy
of the usual language centers." (p. 101) (35)

Such extreme, brutal neglect is, fortunately, rarely encountered. However, in varying degrees it is possi-
ble that children left alone for long periods of time or not spoken to very frequently may suffer enough
"functional atrophy" to preclude proper activation of developing neuronal connections.

Poor nutrition during the early months of life appears also to be involved in the "deprivation" analogue,
and only recently have studies begun into the effects of drugs on foetal development. Whaatver we call
these effects, however, whether they are attributed to nature or nurture, the alterations they produce on
the nervous system will permanently impair the developing organism.

II Areas of Research in Neurology

A. Attention and Hyperactivity

Probably the most common cause for referral of a child for study by a neurologist or psychologist is inat-
tentiveness or hyperactivity. While one is more likely to encounter a child who flits from one thing to an-
other and is unable to sit still, the problem is just as acute, if less troublesome, with the one who pays little
heed to what goes on around him. The first appears to be driven by every stimulus in his environment, the
second seems to notice little and retain less. The hyperkinetic child, of course, tends to be brought for pro-
fessional attention sooner by despairing parents or teachers and the justification for medication has been
questioned. Obviously, the criteria for the designation "hyperactive" need to be examined; a demanding
disciplinarian may have a very different threshold of despair than the parent who practices benign neglect
and is not around very much. Even in professional journals, however, the criteria "for lumping 'hyperac-
tive' children together leaves one uncomfortable," according to Denckla (23) and that author offers the fol-
lowing checklist for hyperkinetic behavior, indicating that the first four are most important, the remaining
three are next most common:

1. Overactive (or restless, unusually energetic)
2. Distractible (or short attention span, not finishing schoolwork)
3. Hard to discipline (home and school)
4. Silly, immature
5. Doesn't follow directions
6. Easily upset
7. Discipline problems at school only
Contrasted with
"Acting-Out" cluster

Lies
Steals
Sets fires

I
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Destructive
Bad language

Hypokinesiswithdrawal cluster
Lethargic (sits or lies around)
Lack of interests or hobbies (apathetic)
withdraws from peers
withdraws from adults

Schizoid Cluster
Withdraws from peers
Withdraws from adults
Does same thing over and over
Insists on routines
Upset if environment or routine changes
Fears many things

The commonness of hyperactk ity reflects the "multiple sites in the nervous system at which the arous-
al-alerting-inhibiting systems (the core of the neuraxis) can be impaired. All goal oriented behavior can ;be
`diffusely' disrupted by such disorders, but the lesion (anatomic, physiological, or chemical) may not be
diffuse." (35, p. 446)

Psychometrics have been show n by Douglas (32) to be inadequate for differentiating between controls
and hyperactive children and not useful for evaluating the effects on them of medication, since IQ is en-
hanced by use of stimulants by either group. Tasks differentiating hyperkinetics from controls involve
speed of reaction, vigilance, continuous performance, and ability to delay response and plan. The follow-
ing are suggested:

1. The Face-Hand test or double-simultaneous stimulation: This is a common neurological test of the
ability to identify two homologous or heterologous, ipsilateral or contralateral contacts. Attention is vi-
tal and extinction or displacement of one of the "touches" has a definite maturaltional age limit.

2. ,Test of reaction time to 1) visual and 2) auditory signals. The use of a variable pre-signal period
tests the child's ability not to "jump the gun." Auditory signals can be delivered monaurally with
and without the child's knowledge of which ear is being stimulated. According to results by Simon
(107) and Haydon and Spellacy (47) with adults, direction of attention to the source of the sound
equalizes any difference between the two ears. It remains to be seen whether children are capable of
such attentional change and whether hyperkinetic children would differ in this capacity.

3. Tracking tests which require hand-eye coordination test the child's ability to remain on target.
Deviations from normal have been found on this test in adults with sub-cortical lesions (12).

4. Digits repeated forward and back are part of the WISC but norms need to be referenced sepa-
rately for the two parts of the test (96).

5. Tests to tap vigilance for letters, numbers, words, and geometric forms are being developed
and speed of performance can be evaluated in the light of simple reaction time and motor tracking
tests.

6. The Digit Symbol task of the WISC, another timed test. Taken together, each child's perform-
ance can be evaluated in terms of the generality of specificity of the slowing down; right or left,
symbols vs. letters, perception vs. reproduction of symbols.

Eventually, research into the problem will have to include electroencephalography, galvanic skin re-
sponses, pupillary reactions, and measurement of heart rate. A recent study (115) has in fact provided
norms at ages 6 and 10 for three components of attention on heart rate, striate muscle activity, and respira-
tion. Two of the situations required orientation towards the environment and a third internal attention (re-
membering). Whether the task was visual or auditory, orientation led to cardiac decelaration and internal
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attention to acceleration with concommitant predictable muscle changes. Such studies must be undertakenwith children who appear not to "attend" out of hyperkinesis or placidity, to determine whether their
somatic activity also differs from the norm in a variety of situations. The results may lead to 1) establish-
ment of conditions which call for medication and 2) a means for determining the effect of treatment. Asidefrom such more medically oriented goals, studies of this type on a broad range of the beginning school
population would help in prognostic evaluations and perhaps early remediation.

One of the areas not covered under "attention" in this section is the relative efficiency of left and righthands, ears, eyes, or visual fields. Denckla (23) has found that one of the frequent concommitants of hy-
perkinesis is a larger than normal difference score in timed performance of the left and right sides, with theleft usually lagging behind. A study by Knights and Hinton (71) has shown that the administration of Rital-
in (Methyl-Phenidate) to hyperkinetic children resulted in a significant improvement of their non-dominanthand on pegboard performance. Since lateralization studies in the broader context of learning disabilitieswill be taken up in IIB, it should be borne in mind that many of them would be equally relevant to studies
of the hyperkinetic or otherwise inattentive child.

B. Abnormalities of Lateralization

In our assessment of the characteristics of children with early brain damage, we noted the paradox in-
herent in various reports, i.e. that these Ss are overlateralized (much better with preferred at the expenseof the non-preferred side) or that they are underlateralized (somewhat ambilaterally equal in perform-
ance). It is possible that this is due to the confussion inherent in the term "lateralization," depending uponwhether one refers to preference, speed, or skill. Before attempting to delineate the research needed inthis area, it may be useful to review the findings in relation to normal children and adults. How right-hand-
ed, footed, eyed, or eared is the right-preferring person?

Annett (4a) has reviewed the evidence that on various tasks the distributions of lateral preference is quitedifferent from the distribution of right vs. left sided skill. In a recent study (21) 30% of right-foot-preferringchildren (5-6 years old) hopped and balanced better on the left foot. Not all right-eye preferring adults usethe right eye with greater speed (82) and Braille is read more accurately by the left hand of right handed
blind (54) as well as sighted Ss (98). The age specific distribution of right-left differences in various motorskills may turn out to be a more important aspect of "lateralization" both diagnostically and theoreticallythan are distributions of preference for handedness, eyedness, or footedness. Underlying most standard
tests of laterality (19, 46, 24) is the presumption that the more "skilled" hand will wield the tool: withwhich hand do you write, sew, hammer, comb your hair, hold a bat or a violin bow? Confirming "common
sense" expectations for the preferred hand in normal children are studies by Reitan (93) for handwriting
skill and by Zurif and Carson (122) for cutting circles with scissors. Greater proficiency of the normal righthand is reported in a study of pursuit of an illuminated roter circular path, using a probe (48) but equal pro-ficiency is reported of normal right-handers and left-handers in tracking a light moving at random on ascreen, using the index finger (12)

The right-hand is apparently extremely specialized for tool use and in this sense may provide a very spe-cial link to the left hemisphere.
However even with this one source of firm evidence for right-hand superiority, one has to deal with thefact that tools invariably require visual guidance (3). There is some confirmation of just such dependence.

Gardner (36) reported that vision tended to equalize the performance of the two hands on a form-board
task better performed (by right-handed adults) with the left hand while, complimentarily, Buffrey (14) hasdemonstrated that, using pencils, young children could draw simple geometric forms equally well with bothhands if vision were excluded. Touch typists were faster with their left hands in controlled tests while be-
ginners who have to look at the keys, were better with their right (90).

Putting the evidence together, it appears that motor skills involving strength, repetitive speed, and tool
use tend to be performed better by the right side (110, 119, 121, ,2, 92, 4a, 64, 15) whereas motor skills in-volving spatially accurate placements, tactual or visual, whether speed is involved or not, tend to be per-formed equally well or better by the left side of right-preferring Ss (32, 12, 116, 65, 66). Furthermore, onsome tasks, sex differences in relative lateral skill of right-preferring children and adults have been report-ed (36, 4a, 63, 24). These functional asymmetries of skill in right-preferring Ss are of interest in terms of
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their implications for understanding the relative contributions of each cerebral hemisphere to motor con-
trol of each side of the body under various task- dependent constraints.

From the work of Annett (4a), Touweli ..id Prechtl (113) and Denckla (21, 24) it would appear that in
right-preferring children motor skills develop first on the right side followed by a rapid increase in left-sid-

ed function so that by age 7 years, although the right preferring population preforms somewhat better on
the right side, there is a very small mean right superiority within individuals. This difference remains larger
in some learning disabled children (92, 27).

The neural mechanisms underlying this developmental pattern may be I) right hemisphere itself devel-
oping; 2) the interhemispheric connections developing such that the left hemisphere truly "dominates"
motor output of the right; and 3) the ipsilateral pathways of the left hemisphere developing so that the left
hemisphere controls motor output of both sides (55, 24, 21) At present there is insufficient evidence to al-
low a choice among these possibilities; perhaps all three are operative. The second (maturation of inter-
hemispheric connections) is appealing because it fits classical notions of left-sided motor skill control, de-

rived from studies of apraxia (109, 37, 51); and the report that in contrast to the closely similar tapping

rates, right and left, of normal adult subjects, commissurotomy patients' left intertap interval was 40-70
msec. longer than their right (74). Recently, moreover, preliminary findings implicating faulty interhemis-
pheric integration in children with developmental dyslexia have emerged from EEG and perceptual-motor
studies (95, 96). If confirmed, such indications of delayed neurophysiological connections would he yet
other ways in which learning-disabled children resemble younger-normal children (66).

It would seem that the most fruitful manner in which to proceed on this complex issue is to determine
the left and right preference and skill of hand, foot, eye, ear and visual field in children with learning disa-
bility as well as comparable controls in a range of ages.

1. Tests for lateralized preference:
There are many batteries for determining preference for hand and foot (19,21, 24, 46); eye acuity can-

be determined with Snellen chart with S allowed to wear glasses, and sighting preference with the
Miles ABC Vision Test (77). Relative ear acuity can be determined prior to any auditory testing.
Filially, all children, whether right or left handed should be given a questionnaire to take home on the

handedness of their immediate family members in order to provide information on genetic factors in

their lateralization. Perhaps the "familial" left-hander has much more in common with the right-hander
with a left-handed parent than we now realize. These "preference" considerations are important for
whatever they may mean, they are related to language, if not causally at least concommitantly. Left-
handedness is not more common in children with language disorders than in the general population but
poorly defined handedness and crossed or mixed hand-foot- eye combinations are observed more
commonly.

A recent study showed more relationship between eye preference and language perception in the
right visual field than handedness and that same variable (13).

2. Tests of Speed and Skill: Hand and Foot
Finger tapping (forefinger against thumb), fingers in serial opposition to the thumb, pronation rrid

supination of the hands, hand tapping, feet tapping, and heel-toe alternation, are the rapid repetitive,
successive and alternating movements common to the neurological examination. Denckla (24) has de-
veloped norms for right-handed Ss on activities in terms of "time to do twenty movements" and this
quantified traditional neurological examination has yielded data of significance for theories of develop-
ment of relative lateral skill. Additionally, there are norms for hopping and balancing on one foot (21)
to the child's maximum within a fixed-ceiling limit. The technique holds promise as a prognostic and
diagnostic indicator in development, particularly when the norms are broadened to include children
from wider soLio-economic range and to include left-handed Ss as well as right. Since the left-hand
population appears to be preponderantly represented at the two extremes of the IQ range, it would
appear to be important to determine whether lateralization differences in these extreme groups might
suggest alternative organizations of cerebral hemispheric asymmetry. This quantified neurological ex-
amination may provide a good point of departure.
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The use of tools appears to increase the superiority of the preferred hand while the exclusion of vi-
sion tends to equalize the hands. It is suggested, therefore, that the relative efficiency of the two hands
be tested for skill in a variety of situations:

a. Drawing simple geometric forms with index finger dipped in finger paint contrasted with the
same drawings made by left and right hands holding a brush.

b. Tapping tests, tracking tests to be performed with and without tools.
c. Tapping tests to be performed with the hand (or foot) hidden from view.
d. Drawing with left and right hands separately, as well as together (cf. Buffery, 14) but with vi-

sion excluded.
e. Pegboard performance of left and right hands with and without visual guidance.

The extent to which one can "force" changes in lateral differences under such a variety of conditions
may explicate the processes involved and perhaps lead to a clearer concept of what "overlateralized"
or "ambilateral" might mean.

3. Tests of Speed and Skill: the eye and the visual field

While "eye preference" is almost always discussed in terms of sighting preference, the speed of
movement of the eye to a target may be different for the two sides and may involve a form of "domi-
nance" that is more relevant to perception than is sighting. Methods are available to do this, and in
fact, there is evidence (82) that one eye leads in tachistoscopic recognition of letters. There is a small
but consistent difference between the eyes in normal adults, but should this difference between left and
right be greater in learning disabled children, it might account for some line following difficulties. Since
a greater than normal difference between the performance of the two hands of these children has been
reported (92, 27), such a finding for the eyes is not impossible.

Similarly, the speed"of reaction to the appearance of a stimulus in the visual field might be faster in
one side than the other, reflecting possibly the "pace-setting" function of the left hemisphere. One
would expect, therefore, that reaction to the appearance (or disappearance) of a stimulus in the right
visual field should be faster than in the left visual field. The specificity of reaction to language or non-
language materials should develop over and above this in the right and left visual fields respectively.
The difference between response to left and right fields in normal children and in children with learning
disabilities needs to be assessed with the simple reaction time established initially.

There have been no (known to this author) tests of learning in the left and right visual fields while
there have been demonstrations of specialization of the hemispheres to language and non-language
material. The paired-associates method lends itself naturally to material flashed to one field or the other
while the child maintains fixation. It has already been demonstrated that Braille is learned better by the
left hand than the right (by right-handed, sighted children), but this unexpected superiority needs to be
tested in learning disabled children. It would be a simple matter to turn the Braille figures into visual
configurations for learning in the left or right visual field. Again, the amount of difference between the
two sides might reveal something about the nature of hemispheric specialization in learning and the al-
terations with early brain damage or difference. By shifting the relative difficulty of the tasks, one
could shift the burden from one hemisphere to the other, e.g., by increasing the difficulty of the lan-
guage association to the Braille configuration, one might shift the relative superiority of left and right
sides One might accomplish the opposite by increasing the difficulty of the configuration and decreas-
ing the difficulty of the language response. Such "weighted" experiments might focus on specific disa-
bilities, particularly in relation to the lateralization of defect and hemispheric interaction.

4. Tests of Speed and Skill: the ear

The right ear is faster to respond in the normal adult (107) and more "set" to respond to sound (47).
Yet, when S knows his left ear is to be stimulated, he responds as rapidly as with right ear stimulation,
indicating some "instruction" of the right hemisphere which must involve interhemispheric interaction.
When this capacity is developed is unknown nor is it known whether the learning disabled child (with
or without demonstrable brain damage) is able to make this adjustment of the left ear so that it equals
the right in speed of performance.
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It has been demonstrated (75) that lateralized damage in the adult alters the perception of simultanei-

ty when clicks are delivered to the two ears. This phenomenon not only needs to be examined develop-
mentally but may be useful for determining the presence of lateralized damage in the child.

Learning can be tested for each ear separately to determine relative speed and efficiency in hemi-
spheric functioning. Serial analogues of the Braille study can be useful not only for determining lateral-
ized auditory functioning but for defining the modality specificity of learning disabilities.

5. Prognostic Use of Tests of Lateralization

The consistency or lack of consistency of left-right performance through the series of tests and with
the preference inventories would provide preliminary evidence on the consistency of dominance in
children, with or without learning disabilities over a broad age range. The need for developmental
norms in all these areas provides an opportunity for signalling attention to children whose performance
appears to be aberrant. The measurements available would be along any of these dimensions: a) the
absolute performance of the right (or dominant) side, b) the absolute performance of the left side, and
c) the difference between them. Thus, the right side score may be within the normal range but the dif-
ference score may be large by virtue of the poor performance of the left; the difference score may be
normal by virtue of the poor performance on the right, etc. A further indicator of possible pathology
are ipsi or contralateral sy nkinesiae during performance of the motor tasks, beyond the age of 9 or 10
years.

6. Diagnostic use of Tests of Laterlization

The technique outlined above, in conjunction with lateralization of "signs" in the tests taken from the
neurological examination, should provide adequate information for delineating the nature of any deficits
The broad base of norms will provide reference points on each phase of the evaluation and help an-
swer some of the following questions:

a. What shifts in normal lateralization occur with early brain damage with left, right, or bilaterill

signs?
b. What alteration of fuiction takes place as a result of such shifts?
c. Do visual and auditory lateralizations develop normally and independently of alterations i-

lateralization of motor performance by the limbs?
d. Are these shifts modality-specific? e.g., might the visual left-right tasks be impaired while the

auditory left-right tasks are spared?
e. Can the modality - specificity issue by better resolved in terms of spatial vs. sequential func-

tions? If auditory lateralization appears to be abnormal while visual lateralization appears to be unaf-
fected, could it be a result of the serial nature of the auditory tasks? Would serial visual tasks be
equally affected?

Is the learning disabled child without signs of brain damage
i. Is development of lateralization in hand, foot, ear, eye and visual field the same for these

children as for the normal child of his age and sex, or his there a lag? Does he appear like a
younger normal child? (Kinsbourne, 66).

ii. Is there an age limit for such a lag, e.g. does one find many such younger-appearing learning
disabled children at age 8 but rarely at age 12?

iii. In contrast, are there learning disabled children who never catch up, i.e., may the difference
between left and right or poorer performance on both sides remain?

iv. As with the brain-damaged, may there be disabilities in one system while the others are
spared?

v. Are deviations from the norm more identifiable by modality (i.e., audition or vision) or func-
tion (simultaneous or serial)?

vi. Are there differences between the learning disabled child and the controls which suggest nei-
ther left nor right-sided damage but rather difficulties with inter-hemispheric connections?

vii. Are there learning disabled Ss who are indistinguishable from controls on all these tests of
lateralization?

133



These questions answered in the light of the child's academic performance and the studies of attention
(section Al ought to then be studied in conjunction with tests of language (section C). Insofar as later-
alized impairments are pinpointed and they coincide with deficits in adults with localizable lesions or
with partial commissurotomies, we may be in a position to hypothesize localization of damage in the
child, if not topographically, at least in terms of functional systems.

C. Language Development

The effects of early hemispherectomy are described elsewhere (5) and as has been indicated above,
although early damage of the left hemisphere does not preclude speech, the child does not develop
without language problems. All the evidence points to limitations in use of language with early damage
and concommitant intellectual deficits not necessarily restricted to language tasks. Woods and Teuber
(120) have shown that when speech develops in the right hemisphere it does so at the expense of those
functions (spatial, configurational) which usually develop on that side.

While there are occasional anecdotal reports of geniuses who did not speak until the age of three,
delayed language acquisition is usually associated with subsequent deficits. The high correlation of dys-
lexia with a history of late or defective speech has been well documented (55). A timetable of speech
development as well as a description of the most common disorders is offered by Denckla (22) and will
not be reviewed here. The search for understanding of developmental dyslexia has recently been leading
away from visual-perceptual and toward auditory-linguistic factors. Critchley 1970, reviewing the history
of developmental dyslexia ahs placed the problem squarely in an "aphaseological context" (18). There-
fore, this section will stress needed language research for the most prevalent learning disability: dys-
lexia It will, of necessity, be based partly on research with adults who become aphasic or alexic as a
result of brain injury. Geschwind (38) suggested in 1962 that reading disorders ought to be studied in
the light of clues provided by the shared dysfunction of acquired and developmental dyslexia. To
quote Denckla: (22)

" one cannot afford to throw away analogies between language dysfunctions that establish links between child-
hood developmental and adult acquired syndromes. At stake are the practical quest for effective therapeutic strate-
gies and the intellectual quest for understanding of the human brain." (p. 303)

I. Language on standard psychometric tests

Correlations between IQ scores on WISC or Stanford-Binet and reading ability are almost by defini-
tion very poor, indeed, the definition of dyslexia reflects the discrepancy between mental age and read-
ing age The WISC language scores in themselves are also rarely predictive or indicative of reading
difficulty, and if one examines the nature of those sub-tests, one thing becomes clear. The language
tests are a) untimed except for arithmetic (which correlates with performance scores) and b) rarely call
for one-word-specificity in naming, except for a few items on "information". The rest is a matter of
defining. classifying or explaining, all situations allowing for considerable circumlocution and all the
time the child needs.

The interesting finding of Symmes and Rapaport (111) of a consistent WISC profile in dyslexic boys
only confirms the importance of timing: They all did most poorly on coding, arithmetic (both timed
tests) and digit span which intrinsically requires the most rapid possible response. A patient with ac-
quired dyslexia (a 30-year old male) had the identical WISC profile (26).

Neither the Stanford-Binet nor the Peabody tests require "naming" or report latencies of response.
A vital need, then, is for timed tests of language, particularly of naming.

2. Studies of latency in naming

There have been many studies showing a difficulty in naming, particularly of colors and letters in
adults with acquired alexia (Geschwind and Frisillo, 39) and Denckla has shown the color-naming defi-
cit in dyslexic boys (26). Naming tests have been highly predictive of which kindergarten children are
most likely to fail in reading (58) and Eakin and Douglas (33) have studied naming under the additional
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stress of timing where "automatization" is required. They found that, in contrast to tests of block de-
sign, mazes, and embedded figures, only on the "automatized" naming tasks were poor readers
significantly inferior to controls.

We have developed a timed naming test (29) (colors, objects, letters, numbers) and established
norms for age 5-10:11. Recent, still unreported, studies (28) demonstrate the relative slowness of dys-
lexic children on these tasks, particularly on colors and objects, names which are acquired long before
numbers or letters. Continued research is required particularly in a broader socio-economic range and
the usefulness of the test for reading prognosis remains to be determined.

The naming test of Oldfield (85) was developed for work with adult aphasics: the resemblance of
dyslexic children to adult aphasics (84) on this task is striking and quite different from the performance
of non-dyslexic brain-damaged children or demented adults. This line of research needs to be pursued
with words in a variety of frequency categories (Lorge-Thorndike) for more disadvanted populations.
The prognostic value of such a test is unknown.

3. Tests of association:
If, indeed, dyslexia has an "anomie" quality as determined by naming tests, it would be important

to learn how the acquisition of names by these children differs from the same process in non-dyslexic
children.

a. Analogies of types of errors made by dyslexic children on tests of verbal paired associates
learning (89, 87) to confirm a hypothesis that interfering associations or response competition (34,
83) is more characteristic of the visual responses of dyslexic children than of normal controls.

b. The development of association tests in different modalities so that language responses are learned
to i) visual ii) tactual, and iii) auditory patterns in an effort to determine whether deficits in acquisition of
names constitute general failing or are modality specific. Is the disconnexion syndrome (Geschwind, 37)

only visual-verbal?
c. In all association tests, variations need to be researched to determine the nature of the deficit i)

does it take more association trials for the dyslexic to learn? ii) what is the effect of shortening or
lengthening the list of associations at any one time on the dyslexic performance as compared with
the normal control? iii) what is the relative effect of delayed recall on learned associations?

d. As an elaboration upon (a) analysis of types of responses (unusual vs. usual percentages) made
by dyslexic vs. non-dyslexic children on classical word association tests (Kent and Rosanoff, 1910)
as has been shown in some adult aphasics with alexia (2). This might support the hypothesis of unu-
sual "richness' of visual-spatial association in dyslexic children, as proposed by Symmes and Rapa-
port (1 1 1).

4. Tests of word fluency:

In order to test word-finding fluency as distinct from visual-verbal (naming on confrontation) respon-

ses in dyslexic children, category-naming or word fluency (2) ought to be tested, again in comparison
to non-dyslexic brain damaged and normal children. The child is asked to produce within three minutes
all the names he can think of belonging to a specified category suchws "animals" or starting with the

letter "p".
Such analysis of the psycholinguistic characteristics of dyslexic children should bring out the mini-

mal brain difference in cognitive and learning styles which appear to correlate with slow acquisition of
reading skills whether such differences are due to early brain damage, genetic patterns, environmental
deprivation, or an unfortuitous combination of all of these is really inrrelevant. Except where medica-
tion is indicated for hyperkinetic behavior, solutions will have to be sought in compensatory education.
This can only be achieved through painstaking research on patterns of differences between normal and

abnormal development.
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