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ABSTRACT

THE USE OF ELECTROENCEPHALOGRAPHY AND MENTAL
ABILITIES TESTS IN THE DIAGNOSIS OF
BEHAVIORAL PROBLEM MALES

by Robert Henley Woody

The study was conducted as part of the Psychological
and Neurological Program sponsored by the Public Health
Service, and administered by the St. Joseph County Health

Department, Centreville, Michigan.

Problem
The purpose of the study was to determine if certain
physical and psychological factors used as diagnostic
indices differentiated between behavioral problem boys

and well behaved boys as identified by classroom teachers.

The Sample

The classroom teachers who referred behavioral problem
boys between the chronological ages of 8-0 years and 12-11
years, to the Psychological and Neurological Program during
the 1962-63 academic year, were also asked to identify
the two best well behaved boys in the same classroom.
Thirty-five behavioral problem boys were paired with thirty-
five well behaved boys from their same classrooms, with

the following criteria controlled: referring teacher's
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definition of the terms "well behaved" and "behavior
problem," sex and race (all were Caucasian males), grade
placement, approximately on chronological age, referring
school district, and geographical area. Physical examina-
tions revealed that all of the subjects were essentially

normal in physical condition.

Procedure

Each of the well behaved and behavioral problem
subjects were provided with the following: a parent-
orientation to the dlagnostic services, a physical exam-
ination, a psychological evaluation, and an electroence-
phalographic examination. On the basis of need, numerous
children were provided an additional appointment with a
consulting psychologist and/or a neurological examination.
Subsequent to the diagnostic services, treatment services
were avallable.

The data used to assess the differences between
the groups were the Wechsler Intelligence Scale for
Children, the Wide Range Achievement Test, and electro-
encephalograms. It was found that the groups did not
differ significantly in chronological ages or actual grade
placement. The electroencephalograms were re-rated after
approximately eight months, and the electroencephalo-
grapher's intra-judge relliabillity was significantly

different from zero (r = .6676). On the basis of a binomial
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test (p = .059), the probability of being rated more nor-

mal or more abnormal on the second rating was not signifi-

cant.

Findings

The level of significance was set at five per cent

(.05) for all statistical computations. The three primary

findings were:

(1)

(2)

(3)

The well behaved and behavioral problem
groups contributed ldentical numbers to
each category on the EEG rating scale;
that 1s, there was no significant
difference 1n EEG abnormality between
the two groups.

On the basis of a point biserial coefficient of
correlation (r = -.07), there was no signi-
ficant relatioRghip between the abnormality of
the electroencephalogram and the degree of
difference between the Verbal and Performance
Scales of the WISC.

On the basis of a chi-square formula (X2 =
.0583), there was no significant difference in
medlan variances of WISC subtest scores for
subJects Judged to have normal or borderline
electroencephalograms and median variances

for subjects Jjudged to have mildly abnormal

or abnormal electroencephalograms.

In addition, three secondary findings were:

(1)

(2)

The well behaved subjects scored significantly
higher than the behavioral problem subjects in
WISC Verbal (t-value = 4.4039), Performance
(t-value = 3.3825), and Full Scale (t-value =
4,6547) intelligence quotients.

The well behaved subjects scored significantly
higher than the behavioral problem subjects 1n
both reading achlevement (t-value = 3.6200)
and arithmetic achievement (t-value = 3.5338)
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(3) The two groups were compared on their mean
scores on the eleven WISC subtests. The
mean scores were not significantly different
on the Comprehension, Picture Arrangement,
Object Assembly, and Coding subtests; but the
groups' mean scores were significantly dif-
ferent on the Information, Arithmetic,
Similarities, Vocabulary, Digit Span, Picture
Completion, and Block Design subtests.

Conclusions

Additional research is necessary to ascertaln the
Intra-judge and inter-judge reliabilities in electro-
encephalography, especially when clinical judgment is
involved. Simllarly, the use of specific mental
abllitles subtests merits further investigation. 1If
the findings of this study are verified in future repli-
cations, some of the diagnostic procedures currently

practiced will have to be reappralsed.
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CHAPTER I
THE PROBLEM

The modern classroom must provide a flexible
curriculum that can be modified for each child. One of
the major obstacles to creating an effective classroom
learning environment 1s the behavioral prbblem chilad:
the child who cannot or will not adjust to the socially
acceptable norms for behavior and consequently disrupts
his own academic progress and learning efforts of his

classmates.

Statement of the Problem

The purpose of the study* was to determine if certain
physical and psychological factors used as diagnostic
indices differentiated between behavioral problem boys and

well behaved boys as 1dentified by classroom teachers.

Background and Need for Study

The behavioral problem child may present symptoms

that result from both psychological disturbances and

*This project was supported in part by a Neurological
and Sensory Disease Project Grant from the Public Health
Service. Grant Number N2405 A62 was under the administration
of Dr. W. R. Storer, Director, St. Joseph County Health
Department, Centreville, Michigan.



neurological impairments. Research has revealed that any
injury to the brain, regardless of how mild or minimal 1t
may appear, 1s capable of producing behavioral changes.1
Since more and more infants are surviving the potential
hazards of prenatal l1life, childhood, and infancy, it may
be assumed that there 1s an increase in the number of
chlildren who have at least some degree of minimal brain
damage that, at least theoretically, may alter their
behavior in learning and social situations.2

Brain damaged children are recelving far more atten-
tion at the present time than at any other point 1in the
history of the behavioral sclences. No longer 1is the
study of the physlological-behavioral relationship limited
to medicine, but increased research and interest 1s being
contributed by education, psychology, sociology, and
anthropology. Diagnostic and treatment programs are
developing rapidly on the national, state, and local
levels. Colleges and universitles are enlarging thelr
curriculums to accommodate the professional training

necessary to provide personnel for these flourishing

lH. Bakwin and Ruth M. Bakwin, Clinical Management of
Behavior Disorders in Children, 2nd ed. (Philadelphla:
W. B. Saunders, 1960).

20. Bradley, "Characteristics and Management of
Children with Behavior Problems Assoclated with Organic
Brain Damage," Pediatric Clinics of North America (1957),
1049-1060.




services. The educator's increased responsibility for the
brain damaged child has placed a new emphasis on the
importance of the classroom teacher and other school
personnel in the 1dentification and diagnostic phases.
Consequently, it 1s cruclal that educational personnel,
particularly the classroom teacher and members of the
pupil’personnel services staff, be prepared to contribute
effectively their share in meeting the needs and problems
presented by the behavioral problem child, regardless of
etiology.

The initial question confronting the classroom
teacher is: How do I 1dentify the behavioral problem
child? Then, after he has been identified: What should I
do? But 1n many cases the classroom teacher may feel-
that her academic training does not qualify her to
identify real behavior problems, at least not in the same
manner as a skllled psychologlical or medical clinicilan.
Regardless, the teacher is left with the responsibillity
of coping with the child's daily behavior and, in most
instances, making the initial efforts to obtaln the
parents' cooperation in locating professional services.

In addition to the classroom teacher's difficulty
in identifying the behavioral problem child and obtaining
proper professional services for him, the auxiliary pupll
personnel may not be equipped to provide all of the

psychological services necessary. For example, in the



State of Michigan, the school psychologist or school
diagnostician 1is approved through the Department of Public
Instruction to evaluate children believed to be potentially
suitable for a speclal educatlon program for the mentally
handicapped. Although this testing is to be restricted

to children who are believed to be potentially mentally
handicapped, personal experience has revealed that
approximately two-thirds of the referrals involve children
who are above the classification of mental retardation.

In many school districts this estimate would be highly
conservative, since there are many programs that do not
attach this stipulation, despite the State recommendation,
and will accept any referral regardless of what the
child's difficulty may be. Because the training of the
school dlagnostician 1s aligned with the diagnosis of
mental retardation, the referral system presents many
cases that the diagnostician may or may not be capable

of adequately céonfronting.

To accommodate the involvement of educational personnel
in the identification, diagnosis, and treatment of the
behavioral problem child, criteria must be established
for each aspect. The teacher must know what types of be-
havior are suggestive of specific disorders; the objective
instruments used in the diagnosis must be valid and reliable
in delineating the disorder; and educational, psychological,

and medlcal services must be provided to all children,



regardless of socio-economic level, race, or geographical
location.

Bower3 has stressed that the school, to uphold the
commitments to the legal mandate of compulsory education,
must have the "professional know-how" and the staff to
implement the law and its intent for emotionally handi-
capped children. After personal visits to programs and
a review of the literature, Boweru concludes that the
problem of educating these children is a "critical" and
"desperate" one for most school districts. He recommends
that therapeutic activities be provided i1f the emotionally
disturbed child is to succeed in learning, and that mental
health consultation to teachers be a part of the pre-
ventive program. Knoblock5 has also indicated the increas-
ing "pressing need" to prepare professional workers, e.g.,
classroom teachers, to meet the educational programming
needs of disturbed children.

To meet the needs of the behavioral problem child,
numerous curricular changes must be made. These might
include special staff personnel and referral sources for

diagnosis and treatment, psychological and medical -

3E. M. Bower, "The Emotionally Handicapped Child and
the School," Exceptional Children, Vol.26 (1959), 6-11.

ME. M. Bower, "The Emotionally Handicapped Child and
the School: An Analysis of Programs and Trends,"
Exceptional Children, Vol. 26 (1959), 182-188.

5Knoblock, "Critical Factors Influencing Educational
Programming for Disturbed Children," Exceptional Children,
Vol. 30 (1963), 124-129.




consultants, and the inauguration of various types of
educational-therapeutic activities, e.g., adjustment
classes, chlld study programs, group and individual coun-
seling, parent counseling, and human relations classes.
The educator will have to be aware of new personal and
professional responsibilities, and continually strive
to develop the abilitles necessary to cope with the
problems.6’ 7

The classroom teacher will find that criteria for
referrals for professional services are ambiguous. For
example, although some studlies have shown that the lower
the academic achievement the higher the problem tendencies,8
the experienced teacher will recognize immedlately that
poor achievement alone does not necessarily reflect
behavior problems. Therefore, there 1s a distinct need
for incorporating both the classroom teacher's perception
of behavior problems and the psychologist's clinical
percepts into criterlia that can be generalized to behavior
problems exhibited in the classroom. Hopefully, these

criteria would define objectively the relationship between

6E. M. Bower, "The Emotionally Handicapped Child and
the School: Present Research Plans and Directions," Excep-
tional Children, Vol. 26 (1960), 232-242.

7K. D. Juul, "Education for the Mentally Il1,"
Michigan Education Association Journal, Vol. 37 (1959),
286, 314, -

8W. C. Olson, Problem Tendencies in Children: A
Method for Their Measurement and Description (Minneapolils:
University of Minnesota, 1930).




teachers' opinions and the data obtained from diagnostic
instruments and clinical judgments.
The comprehensive dlagnosis of emotionally disturbed
children and children with brain damage usually includes
a physical examination, a social case history, psycholo-
glcal testing with the psychologist's clinical impressions,
an electroencephalogram (EEG), and a neurologlical examina-
tion. Unfortunately, not all of the techniques are con-
sidered equally valid, since the criterion 1s frequently
based on the opinions of the psychiatrist or the neurologist.
Attempts to establish statistical inter-relationships
between the various sources of diagnostic data have been
rather minimal because of the uncertainty of an empirical
basls for comparison. Consequently, there 1s a need for
inter-test and intra-judge reliability and validity studies.
Because of the complexity involved in the identifi-

cation, diagnosis, and treatment of children with behavior
problems, it 1s apparent that a multi-discipline approach
i1s advantageous. As Margaret Gildea has stated:

The school mental health program cannot stand alone

but must be closely integrated into the matrix of

social institutions in the community. For optimum

functioning a child guidance clinic should be

avallable where psychiatric treatment for individual

children and parents can be found, if necessary. And
for the sickest children, an in-patient service should



be at hand. The school mental health program should
function as one branch of the comprehensive community
mental health services.

In other words, although the educator is indispensable
in the professional services designed to meet the needs
of the behavioral problem child and has personal and pro-
fessional responsibility to initiate and assure
continuation of treatment programs, other soclal agencies,
e.g., the health department or child guidance clinic,
must also be included within the constellation of
referral sources.

In summary, there appears to be a great need for
empirical research controlling all relevant variables that
will establish criteria for: the identification of be-
havioral problem children; referral sources, i.e., which
would be the best referral source; the relationship between
the psychological data and the electroencephalographic
data; the reliability of the clinicians' Judgments using
diagnostic instruments, e.g., the Judgments made by the
electroencephalographer; the value of psychological tests
in diagnosing brain damage, e.g., specific mental abilities

subtests 1n the Wechsler Intelligence Scale for Children;

9Margaret C.-L. Gildea, "School Mental Health: Orien-
tation, Methods and Screening," Orthopsychiatry and the School
(New York: American Orthopsychiatry Association, 1958), p. 133.




differentiating between "behavioral problem" children and
"well behaved" children as perceived by the classroom
teacher, i.e., employing psycho-educational data, such

as achlevement and mental abllitles tests.

Limitations of the Study

There are numerous limitations inherent to research
on the mental health problems of children. Iscoe10
recognizes that research 1is restricted by four areas of
difficulty: (1) There is great disagreement over the
definition of principal terms, e.g., "emotional securlty";
specific behavior symptoms do not always reflect the same
underlying anxiety; and the 1solation and control of
significant variables are usually unattained. (2) Assuming
that the variables can be properly isolated, defined, and
controlled, the assessment of the efficacy of preventlve
measures is uncertain. (3) The genetically oriented
theories of personality development necessitate the inclusion
of Information from child and developmental psychology;

i.e., many theoretical personality components are difficult,
if not impossible, to validate experimentally. (4) School

systems are not always cooperative with research workers

and/or other mental health agencies; that 1s, there 1s a

10I. Iscoe, "Some Problems of Mental-Hygiene Research
with Children," Mental Hygiene, Vol. 37 (1953), Lul-Lul,
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a distinct need for cooperative research in mental health,
investigations that will include the sociological, psychia-
trlic, psychological, and educational aspects of the
problems. In addition to these, there is great financial
expense involved 1in collecting psychological and medical
data. Consequently, many published studies are based on
rather small samples; in fact, many samples are so small
that the data cannot be used to generallze about the total
population. Similarly, there 1s great personal expense
involved in this type of research. For example, although
classroom teachers can refer behavioral problem children
and diagnostic data can be collected, it 1s extremely
difficult to compare the data to a similar group of
normal or well behaved children. Obviously, this would
require the cooperation of the parents of the normal or
well behaved children. Many parents, perhaps lacking
incentive or because there 1s no problem present, refuse
to cooperate or volunteer for a normative study.

In view of the aforementioned factors, it 1s re-
cognized that an attempt to i1dentify behavioral problem
children within the classroom, provide them with diagnostic
and treatment services, and collect the data in such a
manner that they will be usable for creating concepts that
can be generalized to the entire population will necessitate
a control group of normal or well behaved children, referred

by the same classroom teachers, provided with the same
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diagnostic services and, if necessary, treatment programs;
finally, a high degree of parental cooperation is
essentlal.

In order to adhere to these criteria, it 1s necessary
to sacrifice several technical aspects that would be ideal
from a research standpoint. Because the expense must be
covered by an existing program, referrals cannot be clearly
limited to a select type of behavioral problem child,
but every child within a broad operational definition must
be included. The dlagnostic services must be provided by
the same clinicians, and it 1s not possible to have
duplicate services provided for reliability purposes. For
example, 1t 1s feasible that an electroencephalogram should
be interpreted by several jJjudges, but because there 1is
usually only one electroencephalographer in a particular
institution and geographical area and the medical records
wlll usually not be released by the hospital admlinistration
for use 1n other programs, the data from the electoence-
phalograph must be based on the judgment of one clinician.
It is possible, however, to ascertain intra-judge reliability,
which should serve as a definite indication of the value of

the protocols.

Definition of Terms

The key term that must be defined is '"behavioral

problem" child. As has been previously indicated, the
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etiology of unacceptable behavior might be either emotional
or neurological. A review of research reveals that chil-
dren dlagnosed as emotionally disturbed or neurologically
damaged receive a varlety of diagnostic labels. For
example, the child with neurological damage may be placed
into any one of the following categories, depending upon
the preference of the diagnostician: brain damaged, brain
injured, possessing organicity, neurologically impaired,
perceptually disturbed, hyperkinetic, or representing the
syndrome of cerebral dysfunction. Similarly, the emotion-
ally disturbed child could receive a classification,

many of which are inappropriate when used with children,
that will supposedly distinguish him from other exceptional

children. Bower11

has noted the difficulty 1n selecting
the proper term. He believes that the best definition
should be operationally related to the possibility of
early detection and intervention by school personnel.
The controversies and the variety of modes for diagnostic
classification will be exemplified in the chapter devoted
to the review of the literature.

Because the data for the study were drawn from an

exlisting psychological and neurological program designed

to serve "behavioral problem children," the operational

llBower, "The Emotionally Handicapped Child. . .,"
op cit., 6-11.
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definlitions used in the initial application for approval
from the Federal Public Health Service must be used. The
definition was provided to the school personnel in the
service area by an information sheet (See Appendix A)
and personal orientations in staff meetings provided by
the county health nurses. The information sheet stated:
WHAT CHILDREN ARE ELIGIBLE - Any child whose behavior
1s abnormal. He may be an aggressive trouble maker
or a shy withdrawn child. He may exhlibit anti-social
or criminal tendencies or he may merely appear con-
fused.
WHAT CHILDREN ARE NOT ELIGIBLE - The definitely
retarded. These should be referred to Specilal
Education.
Essentlially, any child, with the exception of the mentally
handicapped, who was referred by the classroom teacher
(from either public or private schools) was accepted in
the diagnostic program. Occasionally a parent initlated
the referral, but the classroom teacher always had to
agree to the referral before the child would be accepted.
Therefore, the behavioral problem children were defined
by the opinions of the classroom teachers. Likewise, as
will be clarified subsequently, their counterparts, the
"well behaved" children,were selected from the same class-
rooms by the same classroom teachers. In other words, each
classroom teacher who referred a "behavioral problem" child,
and thus used her own definition, also referred a "well

behaved" child from the same classroom, again using her

own definition.
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Hygotheses

In view of the relevant professional literature,
the goals and objectives of the diagnostic program, and
the established educational and psychological needs of
the behavioral problem child, the following research

hypotheses will be tested:

Research Hypothesis I: The behavioral problem sub-
Jects have more electroencephalograms ranked as
abnormal than the well behaved subjects.

Research Hypothesis II: The subJects, regardless
of group, with mildly abnormal or abnormal
electroencephalograms have more difference be-
tween the Verbal Scale and the Performance Scale
intelligence quotients on the Wechsler
Intelligence Scale for Children than those with
normal or borderline (non-specific) electroencephalo-
grams.

Research Hypothesis III: The subJjects, regardless of
group, with mildly abnormal or abnormal electroence-
phalograms have more subtest scatter on the
Wechsler Intelligence Scale for Children than those
with normal or borderline (non-specific) electroence-
phalograms.

Research Hypothesis IV: The well behaved subjects
obtaln intelligence quotients on the Wechsler
Intelligence Scale for Children that are signifi-
cantly higher than those obtained by the behavioral
problem subjects.

Research Hypothesis V: The well behaved subjects have
less difference between thelr actual grade placements
and their academic achievement grade placements in
reading and arithmetic, as measured by the Wide
Range Achievement Test, than the behavioral problem
children.

Although the directional alternate hypothesis 1s not
testable because of confusion and lack of support in
previous studies, the groups' performance on each of the

eleven WISC subtests will also be compared.
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Organization of the Study

In Chapter II relevant professional literature will
be reviewed. Emphasis will be placed on the teacher's role
in the detection of the behavioral problem child, the
psychology and neurology of the behavioral problem child,
achievement data as indices of behavior problems, the
use of mental abilities or intelligence tests 1n diagnosis,
other psychological tests used 1n dlagnosis, the use of
electroencephalography, and several selected studiles
that are simllar and especially applicable to this study.
The design and methodology of the study will be presented
in Chapter III. The limitations imposed by the adminis-
trative regulations, the referral procedure, the cooperating
professional personnel, the population and sample, the
dlagnostic procedures, instrumentation, and the mode of
statistical analysis will be discussed. Chapter IV will
include a statistical analysis of the data. A summary,
conclusions, discussion, and implications for research

will be presented in Chapter V.



CHAPTER II

REVIEW OF THE LITERATURE

The 1dentification, diagnosis, and treatment of the
behavioral problem child involves research from several
of the behavioral sciences. Education, psychology, soci-
ology, and medicine, especlially neurology and psychiatry,
have made beneficlal contributions. This chapter will
review the major findings in the literature. The format
will be: the teacher's role 1n the detection of the be-
havioral problem child, the psychology and neurology of
the behavior problems, the use of mental abilities or
intelligence tests, other psychologlical tests used in
diagnosis, the use of electroencephalography, and selected
Sstudles that are similar and especilally applicable to
this study.

The Teacher's Role in the Detection
of the Behavioral Problem Child

The primary underlying question 1s: Does the class-
room teacher perceive behavior problems in the same manner
as the clinician? It appears that the classroom teacher's
abllity to discriminate pathological behavior for purposes

of referral 1s questionable. For example, Rivlin states:

16
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One reason why 1t 1s so difficult for the clinician
and the teacher to discuss learning is that they see
the problems so differently. Clinicians, thinkilng
of the 1ndividual child's needs and problems, see
the classroom as only one phase of the child's en-
vironment, and are apt to belittle the demands that
the school makes to achleve 1ts goals. Teachers,

on the other hand, must deal with a group situation.
While they, too, are concerned with the individual
child, they cannot ignore the other youngsters in
the class and they cannot ignore, eilther, the educa-
tional goals they are exgected to reach by the end
of the term or the year.

Obviously, the objectives involved in a particular setting
may affect the teacher's perception.
Despite the above limiting influence, there 1s
support for the belief that the teacher can accurately
perceive behavior problems. Bower2 states:
Research points to the fact that teachers can, with
some help, make good judgments about the adjustment
capacities of theilr puplils. The procblem is how to
synthesize the different kinds of information and
put various perceptual parts, like Humpty-Dumpty,
back together again.

In the concluslions of his study, Bower indicates that

"Teachers' judgments of emotional disturbance were very

much like the judgment of clinicians."3

lH. N. Rivlin, "Classroom Discipline and Learning,"
Orthopsychiatry and the School, M. Krugman (Ed.) (New York:
American Orthopsychiatry Association, 1958), p. 113.

2E. M. Bower, Early Identification of Emotionally
Handicapped Children in School (Springfield, Illinois:
Charles C. Thomas, 1960), p. 28.

31p14., p. 62.
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One of the earliest studies of teachers' attitudes
toward children's behavior was done by Wickmanu in 1928.
This classlc study has served as the basis for numerous
subsequent studies. One of the most recent, by Beilin,
summarizes as follows:

Wickman's findings of 1927 are interpreted as 1ndicative
of the role of the teacher in that era. The role ex-
pectations of teachers have changed. Replications of
the Wickman study indicate these changes have resulted
in greater congruence between teachers' and clinicians'
attitudes. It is suggested by virtue of the teachers'
essential task-orientation and the clinicians'
adjustment-orientation that complete or nearly complete
congruence 1s not 1likely to be achieved.?

This lack of congruence has been exemplified by failure
of teachers and psychilatrists to agree on classifications
of children's behavior.6

In a fifteen year follow-up of children initially
7

referred by the classroom teacher, Fitzsimons concluded
that teachers were capable of selecting the children who
needed psychological or psychiatric services. Potential
delinquents and asthmatics were more successfully

designated than children who became mentally 111.

ME. K. Wickman, Children's Behavior and Teachers'
Attitudes, (New York: Commonwealth Fund, 1928).

H. Beilin, "Teachers' and Clinicians' Attitudes To-
ward the Behavior Problems of Children: A Reappraisal,"”
Child Development, Vol. 30 (1959), 22.

6A. Goldfarb, "Teacher Ratings in Psychiatric Case-
Findings," American Journal of Public Health, Vol. 53
(1963), 1913-1927.

7Marian J. Fitzsimons, "The Predictive Value of
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Cooper, Ryan, and Hutcheson8 tested the hypothesis
that emotional disturbance 1s manifested 1n classroom
behavior and may be identified by observation of thils be-
havior. On the basis of ratings on a check list and
reliance upon a psychiatric evaluation as the criterion
of emotional disturbance, the comparison of thirty chll-
dren revealed the instrument to be reliable; and a
positive correlation between the ratings and the psychiatric
criterion was obtained. The authors concluded that class-
room observation 1s an effective screening device for
emotional disturbances.

The California State Department of Education has
derived a screening procedure to help classroom teachers
identify the pupils who probably have emotional problems
and who should be referred for special dlagnostic services.
The data indicate that:

Only 30 per cent of the group so identified were
nominated by the principal and/or school psychologist
as children with emotional problems. This finding
suggests that about seven out of the ten children

who are most probably emotionally handicapped probably

are not notedgor observed by principal or school
psychologist.

Teachers' Referrals," Orthopsychiatry in the School, M.
Krugman (Ed.) (New York: American Orthopsychiatry Associa-
tion, 1958), 149-153.

8S. Cooper, W. Ryan and B. R. Hutcheson, "Classroom
Screening for Emotional Distrubance," American Psychologist,
Vol. 14 (1959), 341.

9Nadine M. Lambert and E. M. Bower, A Process for In-
School Screening of Children with Emotional Handicaps:
TECHNICAL REPORT for School Administrators and Teachers,
California State Department of Education (Princeton, New
Jersey: Educatlional Testing Service, 1961), p. 27.
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The findings also support, however, that teacher, peers,
and self ratings are sensitive to various types of be-
havioral and emotional maladjustment. In another publi-
cation, the authors also state:
There i1s also some evidence indicating that teachers,
along with other professional personnel, have greater
difficulty perceiving the patterns of maladjustment
in girls than in boys. Undoubtedly, the manifest
overt symptoms in boys permit teachers to be more
confident about their perception of acting-out be-
havior.10
The California Study, based on the belief that teachers
and others can recognize indications of behavioral and
emotional maladjustments, has developed a battery of
indices, which is still in the process of being stand-
ardized.

Eaton, Weathers, and Phillipsi® have studies the
reactions of classroom teachers to behavioral problem
children. Two hundred classroom teachers enrolled for
summer graduate study reacted to a questionnaire and
checklist. The authors concluded: (1) The majority of
the teachers did not feel that the incidence of behavior

problems was significantly increasing. (2) The inability

loNadine M. Lambert and E. M. Bower, A Process for
In-School Screening of Children With Emotional Handicaps:
MANUAL for School Administrators and Teachers, California
State Department of Education (Princeton, New Jersey:
Educational Testing Service, 1961), p. 31.

lly 1. Eaton, G. Weathers, and B. N. Phillips, "Some
Reactions of Classroom Teachers to Problem Behavior in
School," Educational Administration and Supervision, Vol. 43
(1957), 129-139.
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to cope with behavioral problem children influenced many
teachers, particularly beginning teachers and teachers on
the secondary level, to leave the teaching field. (3)
There was diversity in the way that teachers viewed problem
behavior, but, in addition to normal growth and develop-
ment, the three most perceived causes were: large
classes, lnadequate teacher personality, and poor teaching
techniques. (4) Many of the teachers felt a "need and
desire" to have administrative assistance in handling
behavior problems, and it seemed that adequate help 1n
understanding and coping with the difficulties was not
being provided. (5) Many teachers requested more in-
service training programs as a means to increase their
effectiveness 1in dealing with behavior problems.

It appears that studles involving teacher perceptlons
of behavior problems have achleved varying degrees of
success. It 1s loglcal that the different frames of
reference and obJjectives required by the institutlonal
settings result in the classrocom teacher percelving be-
havior differently than the clinician. Regardless, there
1s evidence that the classroom teacher is capable, perhaps
by using a rating scale or similar observational technique,
of recognizing potential behavioral and emotional malad-
Justments. The research has revealed a reciprocal effect;
that 1s, not only does the teacher influence the develop-

ment and behavior of the child, but the behavioral problem
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child appears to influence the teacher's reactions. If it
is assumed that the classroom teacher 1s capable of re-
cognlizing behavior problems and has the responsibility to
refer the child for special diagnostic and treatment
services, it is necessary that criteria for identification
and for referral must be established. As Sarason, Davidson,
and Blatt have indicated, the classroom teacher must be

"an astute psychological observer and tactician."12

The Psychology and Neurology of
the Behavioral Problem Child

The initial attempt to define the term "behavioral
problem" child, as used in this study, was restricted by
the administrative regulations of the psychological and
neurological program from which these research data were
obtained. A survey of the literature, however, reveals
that there are numerous opinions on what overt and covert

factors actually Justify the term.

The Behavioral Problem Child

In an international comparative study, Wall13

summarized eight studies, encompassing samples ranging
from five to sixteen years of age. He concluded that:

the estimates of children showing some symptoms

128. B. Sarason, K. Davidson, and B. Blatt, The
Preparation of Teachers (New York: John Wiley, 1962), p. 36.

Ly, p. Wall, Education and Mental Health (Paris:
UNESCO, 1955).




of maladjustment ranged frcm 22 ger cent to 42 per cent of
the population; the estimates of children appearing to be
seriously maliadjusted ranged frcm 4 per cent to 12 per
cent; the estimates of total percentages of children ghow-
ing evidence of maladjustmerc, ancluding ai:li degrees of
severity, ranged from 7. € per cent 1in New Zealand to 49
per cent in the Urnited States of America. 1t 18 interest-
ing to note that the studies in the Urited States, as
compared to the United Kingdom, New Zealand, and France,
consistently repcrted higher incidences of maladjustment.
Eaton, Wzathers, and Fhit.iips, in a study cited

earlier, defined '"gprobliem beravior" as:

. - . all types of mistehavior in school, inciuding

violations of rules and work requirements and vio.a-

tions of moral standards. Admittedly, there are

some obvious limitaticns to using the term problem

behavior in this way. Teachers differ i1n the way

they locok at pupill behavior and in what they consider

to be prcblem tehavior icwever, this 1s the way

such behavior is usually identified, =0 for the

purposes of tnis study the teacher's judgment was

considered efficient.
It 1s apparent that this defirnivticn, as dces the one used
in the present study, allows for an individua. 1nterpreta-
tion by the classrocm teacher.

Many studies indicate that behavior problems are

reflected in specific actions within the classroom. Lyons

1uEaton, et al., op- 150 .

(]

—

ct
-
o)




24

and Powers15 found that most student exemptions from the
Los Angeles City Schools during the 1960-1961 academic
year were based on emotional instability and hyperkinetic
behavior.

Cummings16 provides the followlng frequencles, based
on an analysis of 239 children between two and seven years
of age, of symptoms that are suggestive of maladjustment
and may be observed 1n the school setting: excitabillity
and restlessness 28.9 per cent; day-dreaming, lack of con-
centration, and laziness 28.9 per cent; generalized
anxlety, timldity, and shyness 23.0 per cent; specific
fears 22.2 per cent; bladder control, frequency of
micturition difficulties 21.3 per cent; nervous habits 18.9
per cent; cruelty and aggression 15.1 per cent; babyish
behavior and frequent crying 11.3 per cent; and lying and
stealing 10.1 per cent. It should be acknowledged that
these frequencles were compliled on a British sample and
may not necessarlly be applicable to an American popula-

tion. This study does exemplify, however, the varlety of

suggested indices of maladjustment.

15Dorothy F. Lyons and Virginia Powers, "Follow-up
Study of Elementary School Children Exempted from Los Angeles
City Schools during 1960-1961)" Exceptional Children, Vol. 30
(1963), 155-162.

l6J. D. Cummings, "The Incidence of Emotional Symptoms
in School Children," British Journal of Educational
Psychology, Vol. 14 (1944), Part 3.
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Rogers, Lilienfeld, and Pasamanick,17 in a compre-
hensive study of the developmental psychology of the be-
havioral problem child, have analyzed teachers' reports and
concluded that the unacceptable behavior might be
classified as follows: assaultive 30.9 per cent, withdrawn
14.9 per cent, delinquent 30.6 per cent, nonconforming ver-
balizations 32.2 per cent, nonconforming physical be-
havior U46.3 per cent, nonconforming attitudes 51.0 per
cent, confused-disorganized 22.9 per cent, fear 10.2 per
cent, sexual 4.1 per cent, inadequate school work 37.5
per cent, bodily manipulation 5.5 per cent, physical com-
plaints 11.0 per cent, hypoactivity 0 per cent, hyperac-
tivity 37.5 per cent, and other (behavior not classified)
14.6 per cent. The higher percentages seem to be com-
patible with Keating's18 belief that the primary anti-
soclal characteristics of epileptic school children are
irritability, temper, aggressiveness, and moodiness.

Despite the variety of possible classifications for
problem behavior, Quay notes:

There are certain recurrent, observable symptoms of
problem behavior in children and these symptoms tend

17M. E. Rogers, A. M. Lilienfeld, and B. Pasamanick,
Prenatal and Paranatal Factors in the Development of Child-
hood Behavior Disorders (Baltimore, Maryland: Johns
Hopkins University, 1954).

18L. E. Keating, "Epllepsy and Behavior Disorder in
School Children," Journal of Mental Science, Vol. 107
(1961), 161-180.
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to cluster into two major syndromes or symptom-

clusters. These have been called the acting-

3ut or the "conduct p{gblem" and the withdrawn or

personality problem.
After considering all of the aforementioned frequencies,
different approaches to classification, and the possibility
of unique definitions, one might question the rellability
of teachers' selections. In other words, it may be
questioned whether the entire scope of behavior disorders
1s represented in referrals from classroom teachers.
Bower20 found that teachers did, indeed, select approximately
equal numbers of children who were aggressive or deflant
and who were withdrawn or timid. This finding might serve
to disprove the belief held by many that teachers do not
recognize the shy, passive child, who may possess a behavior
problem, but tend to refer only the acting-out child for
special diagnostlc services.

Assuming that the classroom teacher can detect be-

havior problems, it 1s necessary to determine what are
rellable and valid indlicators. Bower concludes that there

are five criteria that may be visible 1n the classroom:

An inability to learn which cannot be explalned by
intellectual, sensory, or health functions. . .

19H. C. Quay, "Some Basic Considerations in the
Education of Emotionally Disturbed Children," Exceptional
Children, Vol. 30 (1963), 28.

20Bower, Early Identification of Emotionally Handi-
capped Children 1n School, op cit.
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An 1nabillity to build or maintaln satisfactory in-
terpersonal relationships with peers and teachers.

« + « Inappropriate types of behavior or feelings
under normal conditions. . . . A general, pervasive
mood of unhappiness or depression . . . . A tendency
to develop 1llnesses, palins, or fears assoclated
with personal or school problems.21

Therefore, i1t does appear that there are a number of
behavior problems that can be delineated into specific
criteria for referral purposes, and these may be observed

in the classroom setting.

The Brain Damaged Child

There 1s extensive research to support that

many of the behavior problems observed in the classroom
are the manifestations of neurological impairment. The
professional literature refers to thils type of handi-
capped chlld as being brain damaged, perceptually disturbed,
hyperkinetic, brain injured, or possessing organicity.
To provide a distinct definltion, Strauss and Lehtinen
state:

A brain injured child i1s a child who before, during,

or after birth has received an injJury to or suffered

an Infection of the brain. As a result of such or-

ganlc impairment, defects of the neuromotor: system

may be present or absent; however, such a cgild may

show disturbances in perception, thinking, and emo- 22
tional behavior, elther separately or in combination.

2lpower, "The Emotionally Handicapped Child. . .,"
OE' Cit LY 8-90

22A. A. Strauss and Laura E. Lehtinen, Psychopathology

and Education of the Brain-Injured Child (New York: Grune
& Stratton, 1947), p. 4.
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The behavioral aspect of thls definition 1is given the
greatest recognition by some writers. For example,
Lewis believes that:
Behavior 1s the main clue to the parent that a dis-
turbance exists. Because of perceptual and conceptual
disturbances, the child tends to behave incongruously.
Odditles appear in hils behavior pattern which become
uneven and unpredictable from the normal viewpoint.
The behavior, however, of the brain damaged child is, 1in
many cases, different from that exhlbited by the emotionally
disturbed. Morris and Dozier2u belleve that the child with
organicity will behave in the office or anywhere in the
manner described by the parents, but the emotionally dis-
turbed child may be a "holy terror" elsewhere, and yet
be quiet and cooperative in the office. Another impression
of the authors 1s that in a lesser degree of organicity,
the child has a history of good first impressions, followed
by a rapid "wearing out" process with exactly the same
timlng in all kinds of situations.

In considering the use of the term "brain damage,"

or one of its synonyms, Taf‘t25 believes that the term is

23R. S. Lewls, The Other Child: The Braln-Injured
Child (New York: Grune & Stratton, 1951), p. 31.

2L‘D. P. Morris and Elizabeth Dozier, "Childhood
Behavior Disorders: Subtler Organic Factors," Texas
State Journal of Medicine, Vol. 57 (1961), 13u4-138.

25L. Taft, Brain Injury--Its Definition, Diagnosis,
Causes and Treatment, Printed Resume of a Lecture (New York:
New York Association for Brain Injured Children, 1958).
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"all-inclusive." He does, however, believe that the
results of neurological impairment may possibly be observed
in motor impairment, recurrent convulsions, mental sub-
normality, and/or organic behavior disorders. This latter
term, organic behavior disorders, has been closely 1nvesti-
gated to determine if there is a typical syndrome of organic
behavior.

Numerous authors have offered evidence of symptoms
of the organic or hyperkinetic behavior syndrome. Fostig,
Lefever, and Whittelseg26 indicate ﬁhat perceptualldis-
turbances appeared in a large percentage of brain damaged

27 believe

subjects in their study. Laufer and Denhoff
that the essential symptoms of hyperkinetic behavior dis-
orders are hyperactivity, short attention span, variability,
impulsiveness and inability to delay gratification, irrit-
ability, explosiveness, and poor school work. They point
out that this syndrome is more frequent in males than 1ﬁ
females and in firstborn than in subsequent children, but

they fail to provide statistics to support these statements.

Bradley28 has provided a similar 1ist of symptoms:

26M. Fostig, D. W. Lefever, and J. B. Whittelseg, "A
Developmental Test of Visual Perception for Evaluating Nor-
mwal and Neurologically Handicapped Children," Perceptual
and Motor Skills, Vol. 12 (1961), 383-394.

27M W. Laufer and E. Denhoff, "Hyperkinetic Behavior
Syndrome in Children," Journal of Pediatrics, Vol. 50
(1947), 463-474.

28

Bradley, op. cit., 1049-1060.
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unpredictable variation in behavior, hyperactivity, dis-
tractibllity or short attention span, impulsiveness,
irritability,and difficulties in abstract thinking. A
further elaboration on essentially the same types of symp-
toms has been made by Denhoff, Laufer, and Holden.29 In
fact, Beck3° reviewed the literature and found forty-three
different symptoms of brain damage. The number of symptoms
per author ranged from six to thirty-two, In addition to
the varied terms and classifications, he noted that the
authors wrote for different purposes and stated, "As a
consequence, it is almost impossible to compare these
writings for the purpose of making a normative study."31
Beck concludes that the symptoms of brain injury, based

on the "majority of the writers," can fit into fifteen
categories: perseveration, distractibility, disorganiza-
tion or lack of integration, perceptual difficulties, con-
ceptual difficulties, language disorders, motor inco-
ordination, disparity in development, hyperactivity,

emotional instability, insecurity, irritability, convulsions,

29E. Denhoff, M. W. Laufer, and R. H. Holden, "The
Syndromes of Cerebral Dysfunction," Journal of the Oklahoma
State Medical Association, Vol. 52 ( . - .

303. S. Beck, "Detecting Psychological Symptoms of
Brain Injury," Exceptional Children, Vol, 28 (1961), 57-62.

311p14., p. 58.
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mental deficiency, and poor retention. He does not, how-
ever, believe that there is any one specific symptom that
must be present in a child with brain damage, Pond32

also believes that while one, a few, or all of these
symptoms or characteristics may appear in a neurologically
impaired child, there are many organic children who will
not possess them. The best example is intelligence: many
brain damaged children possess average or higher intelli-
gence. Schulman, Kaspar, and Throne,33 in a relatively
well designed study of mentally handicapped children, be-
lieve that the most commonly mentioned symptoms of brain
damage are not well-documented, but gre merely clinical
impressions that have gained acceptance because of the
longevity of their usage. Their investigation on hyper-
activity, distractibility, emotional lability, and incon-
sistency resulted in the following results: "The only

variable which approached unequivocal support as a correlate

of brain damage regardless of extent or location of

32D. Pond, "Is There A Syndrome of 'Brain Damage' in
Children," Cerebral Palsy Bulletin, Vol. 2 (1960), 296-297.

33J. L. Schulman, J. C, Kaspar, and Frances M. Throne,
The Brain Damage Syndrome: A Clinical-Exfgrgment?l Study
{Unpublished Manuscript, children's Memoria ospital,
Chicago, Illinois, 1963).

-




32

extent was distractibility. . . ."Bu There was no evidence
for the belief that hyperactivity is a correlate of brain
damage.
These studies readlly exemplify the effect of brain
damage upon behavior. Consequently, it 1s logical that
soclial relationships, learning ability, and self-concept
may be influenced by the physiological condition. Like-
wise, there is evidence that personality manifestations
result from brain damase.35
It is not within the scope of this paper to enter
into a detailed description of the etiologlies of brain
damage. But several key points should be mentioned.
Bradley has stated:
Clinical experience indicates that the majority of
children with behavior problems due to brain injury
experience their trauma early in life--during the
prenatal period, in association with the birth
process, or,guring the first two or three years
of infancy.3

Bakwin and Bakwin37 provide a detailed account of the

possible etiologies of brain damage. Similarly, Taft38

381p14., p. 118.

35K. Goldstein, "The Effect of Brain Damage on the
Personality," Psychiatry, Vol. 15 (1952), 245-260.

368rad1ey, op. cit., 1050.

37Bakwin, et al., op. cit.

3%part, op. cit.
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provides the primary causes of brain damage, separating
them according to the pre-natal, para-natal, and post-

natal periods.

Difficulties in Diagnosis

The ambiguity of using symptoms for the basis of
identification of organicity is obvious. This uncertainty
supports the need for inclusive criteria for the diagnosis
of brain damage; for example, a positive neurological
examination and a negative psychological examination should

be explainable. Masland, Sarason, and Gladwin39

suggest
that contradictory diagnostic results may easily be due to

a fallure in the measurement; the test may not be accurately
evaluating all phases of the criteria. They cilte the use

of the electroencephalograph which, depending on the study
and the children in the sample, may be compatible or dis-
cordant with either the neurological or the psychologlcal
examination. The authors interpret this as evidence to
support their belief that no single diagnostic procedure

is adequate; the neurologist must use multiple

neurological -and neurophysical measures, Jjust as the

psychologist must employ a differential test battery.

3%R. L. Masland, S. B. Sarason, and T. Gladwin,
Mental Subnormality: Bilological, Psychological, and
Cultural Factors (New York: Basic Books, 1958).
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Failure to recognize individuality may adversely affect
the diagnosis. For example, Doll states: " . . . Be-
havior detalils are viewed as symptoms, whose temporal in-
cldence, particular manifestations, and hidden import may
suggest a variety of in'cer'pr-eta‘cions."L‘O Doll urges that
the diagnostic information be valued only 1in the frame of
reference of the patient's total social adequacy; and he
warns that the brain damaged child, who 1s often
"physically hyperactive and interpersonally resistive,"
may, via accessibility, create false dlagnostic impressions.
The difficulty in diagnosing the behavioral problem
child, whether emotionally disturbed or brain damaged, may
reflect misuse of basic principles. Ackerman surveyed
existing systems of diagnosis of mental disorders in
children. He emphasizes the developmental aspects of
children and states:
Fundamental to all considerations of diagnosis and
etiology of children's disorders is the principle
that the child 1s not Jjust a small edition of an
adult. A child 1s a distinct organism. The psycho-
biological principles which govern a child's de-
velopment and adaptation are unique. They must,
therefore, be derived from the unique characteristics
of the child's 1ife rather than from observation of

the problems of living of the adult person. For
these reasons, ldentical criteria for diagnostic

uOE. A. Doll, "Mental Evaluation of Children with

Expressive Handicaps," American Journal of Orthopsychiatry,
Vol. 21 (1951), 150.
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classification cannot be applied to child and adult

alike. The issues of diagnosis in children must be

viewed iﬂdependently and in a separate adaptational

context. 1
Further, Quay states another diagnostic difficulty:

We have had enough experience with behaviorally

abnormal children to know that the standard

psychiatric nomencﬁgture is most often inappli-

cable to children.
These few difficulties underlying the diagnosis of behavioral
problem children in general should serve as a preface for
many of the considerations that will evolve from the sub-
sequent review of the literature that 1is pertinent to the
use of mental abilities or intelligence tests, other psycho-
logical tests used 1n diagnosls, and the use of electroence-
phalography.

Achlevement Data as Indices
of Behavior Problems

Previously cited studies have indicated that
behavioral problems, regardless of etiology, frequently
affect academic achievement. It would seem, therefore,
that behavioral problem children might be characterized
by poor or under-achievement. That is, it is feasible that

the behavior disorders would restrict learning efficiency,

ulN. W. Ackerman, "Psychiatric Disorders in Children - -
Diagnosis and Etiology in Our Time," eds., P. H. Hock &and'J.
Zubin,  Current Problems in Psychiatric Diagnosis (New York:
Grune & Stratton, 1953), 206-207.

ueQuay, op. cit., p. 28.
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and result in academic achievement lower than would be
inferred from the child's actual grade placement and/or
mental abilities.

There 1s generally consistent support for the be-
lief that emotional disturbances and organicity can

43 made the

affect academic achievement. Fitzsimons
generalization that children in her study who needed
psychological or psychiatric services were characterized

as not performing educationally at the level their mental
ablilities suggested. In a study of first grade children

in the Minneapolis Public Schools, Olsonuu found that

the lower the achievement the higher the problem tendencies
or the higher the achlevement the lower the problem
tendencies. In comparing reading and arithmetic¢ achieve-
ment test scores at the fourth, fifth, and sixth

grade levels, Bower'u5 found that the emotionally disturbed
children ranked significantly lower than the other children
in the class. The difference between the two groups was

greater in arithmetic than in reading. The older the

emotionally disturbed child became, that is, the higher the

M3Fitzsimons, op. cit., 149-153.

quISon, op. cit.

usBower, Early Identification of Emotionally Handi-
capped Children in School. op cit.
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grade, the greater the difference. Tamkin,u6 in a study

of emotlionally disturbed children, found a high percentage
of educational disability, but his analysis of the data
possessed some limitations. Consequently, Stone and

4T replicated parts of Tamkin's study, and they

Rowley
too found that emotionally disturbed children did not
achlieve commensurately with either their chronological
ages or thelr mental ages derived from the Wechsler
Intelligence Scale for Children. As has been repeatedly
indicated in a previous section, the brain damaged child
may reflect achlevement deficits. Lawr’enceu8 feels that
many learning problems in the public schools reflect
minimal brain damage, and cites the example of a non-
reader with average intelligence. It appears, therefore,
that poor academic achievement or educational disability

may characterize the behavioral problem child. It has been

indicated that the degree of deficiency in achievement may

M6A. S. Tamkin, "A Survey of Educational. Disability
in Emotionally Disturbed Children," Journal of Educational
Research, Vol. 53 (1960), 313-315.

u7F. Beth Stone and V. N. Rowley, "Educational Dis-
ability in Emotionally Disturbed Children," Exceptional
Children, Vol. 30 (1964), 423-426.

uaMargaret M. Lawrence, "Minimal Brain Injury in
Cgild6Psychiatry," Comprehensive Psychiatry, Vol. 1 (1960),
360-369.
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correspond with the probability of behavior problems, and
the etiology may be based in emotional or organic diffi-

cultiles.

The Use of Mental Abllitles or
Intelligence Tests

The educator's responsibility for the identiflcation
of the behavioral problem child depends in part on the use
of psychometric data. The school psychologist or counselor
may be especlally concerned with this phase of the process.
Mental abilitlies or intelligence tests are the most common
instruments employed. This section will review several
of the essentlal considerations for the use of these tests
and will emphasize their applicability to diagnosing brain
damage, the importance of over-all intelligence level,
the significance of a difference between verbal and per-
formance factors, and the use of profile analysis for
detecting various behavior disorders. In view of the
design of this study and the frequency of its usage,u9
emphasis will be placed on the Wechsler Intelligence Scale
for Children (WISC). It is recognized, however, that
occasionally other mental abilities tests must also be

considered but that many of the principles related to the

HQA. B. Silverstein, "Psychological Testing
Practices in State Institutions for.the Mentally Retarded,"
American Journal of Mental Deficiency, Vol. 68 (1963), 4l0-
445
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Wechsler Intelligence Scale for Children will be applicable to

all or most other tests of mental abilities or intelligence.

Psychological Tests and the Diagnosis
of Brain Damage

There 1is a need for additional research on the use
of psychological tests in the diagnhosis of brain damage.
Yates has stated: "It is doubtful whether any aspect of

psychological testing has been more inadequately treated
50

than the diagnostic assessment of brain damage."
Yates' analysis of the validity of psychological tests in

the dlagnosis of brain damage reveals that tests vary in

51 f\’52

success. Gutman, as well as Laufer and Denhof has

firmly stated bellief in the value of the tests, and Teuber,

in his chapter on neuropsychology, states that .

there are enough specialized tests available to attack
the problem of regional localization of psychological

n53

functions. This positive value 1s contradicted by

others; for example, Pond has stated:

50A. J. Yates, "The Validity of Some Psychological
Tests of Brain Damage," Psychological Bulletin, Vol. 51
(1954), 374.

51Bridgette Gutman, "The Application of the Wechsler-
Bellevue Scale in the Diagnosis of Organic Brain Disorders,"
Journal of Clinical Psychology, Vol. 6 (1950), 195-198.

52Laufer’ et al., op. cit.

°3R. E. Harris, J. G. Miller, G. S. Muench, L. J.
Stone, H. L. Teuber, and J. Zubin, Recent Advances in
Diagnostic Psychological Testing (Springfield, Illinois:
Charles C. Thomas, 1950), p. 45.
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These [psychological tests] have become notoriously

unreliable in the diagnosis of braln damage and it

1s safe to say that no questionnalre, intelligence

test or projective test as yet devi%ﬁd gives un-

equivocal evidence of brain damage.
Despite such criticism, as exemplified by Pond, the majority
of research recognizes the limitations of psychological
tests, but concurrently recognizes their potential value
if they are adequately researched. The main problem seems
to be an inabillity to differentiate, which is evident in
Beck's comment:

The big problem in differential diagnosis seems to

lie in the abillity, or lack of ability, of tests to

distinguish between organic brain damage and emo-

tional disturbances. This, however, assumes that

the symptoms are the same, or can be the same, in

both conditions. If this be so, then it would seem

impossible to devlise a test to distinguish between

the two conditions, since the overt behavior which
the test measures would be the same in elther case.

55
The above comment directly relates to one of the subsidiary
objectives of_this study. That 1is, it is necessary to
determine whether mental abilitles tests can differentiate
between children who appear to possess brain damage, per-
haps as suggested by electroencephalography, and those who

have behavior problems but do not appear to be brain

damaged. The potentlial value of psychological tests in

5% ond, op. eit.

55Beck, "Detecting Psychological Symptoms. . .," op.

cit.
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discerning various types of behavior problems will be

clarified in subsequent sections of this chapter.

Importance of Over-all Intelligence Level

Although there are many behavioral problem children,
both emotionally disturbed or brain damaged, who have
average or higher intelligence, most studies indicate that
a sample of these children will have a lower mean intelll-
gence level than a sample of controls or normal children.

56

Ross found that intelligence scores after a brain in-
Jury were lower than the pre-injury scores. Rogers,
Lilienfeld, and Pasamanick,57 using the Kuhlmann-Anderson
group test and selecting only children with an intelligence
quotlient of eighty or higher, found that the behavioral
problem children scored significantly lower than the

58

controls. Bower in his study of emotionally handlcapped
children, found that while there were no significant
differences between the scores of the emotionally handlicapped

and the regular classroom samples on the individually

administered intelligence tests, that 1s, the Wechsler

56A. 0. Ross, "Brain Injury and Intellectual Per-
formance," Journal of Consulting Psychology, Vol. 22 (1958),
151-152.

57Rogers, et al., op. cit.

58Bower, Early Identification of Emotionally Handi-
capped Children in School, op. cit.
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Intelligence Scale for Children and the Stanford-Binet
Intelligence Scale, the group test results revealed the
emotionally handicapped children to be significantly lower.
Bower interprets this to suggest that emotionally
handicapped children have greater variability between
measurements made by individual and group tests than

the normal population of school children. In a com-
parison of juvenile Negro congenital syphilitics, wilth
possible brain damage, with a general population of

Negro chlldren, Young and Pitt359 found the experimental
sample was slignificantly lower than the controls in
Intelligence quotients. Reitan60 found that the Wechsler-
Bellevue intelligence quotients were significantly lower
for braln damaged groups than in groups without brain
damage. Beck and Lam,61 in a study of educable mentally
handicapped children in the public schools, found that the
intelligence quotients on the Wechsler Intelligence Scale

for Children were lower for those believed to possess

organicity than for those without. The research, therefore,

59Florence M. Young and Virginia A. Pitts, "The Per-
formance of Congenital Syphilitics on the Wechsler Intelli-
gence Scale for Children," Journal of Consulting Psychology,
Vol. 15 (1951), 239-242.

60R. M. Reitan, "The Comparative Effects of Brain
Damage on the Halstead Impairment Index and the Wechsler-
Bellevue Scale," Journal of Clinical Psychology, Vol. 15
(1959), 281-285.

61, S. Beck and R. L. Lam, "Use of the WISC in
Predicting Organicity," Journal of Clinical Psychology,
Vol. 11 (1955), 154-158.
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suggests that a sample of children with behavior problems
might be significantly lower in intelligence than a group
of controls.

Difference Between Verbal and
Performance Subtests

A difference between verbal and performance subtests
seems to be a valid indication of abnormality. In thelr
study of the mentally handicapped, Beck and Lam62 found
that the organlc group and the group of subjects who were
possible organics had mean intelligence quotients on the
performance scale lower than their mean intelligence
quotient on the verbal scale, while the non-organics scored
higher on the verbal scale than on the performance scale.
Denhoff, Laufer and Holden,63 while making suggestions
about what psychological test data may be used for identify-
ing the syndrome of cerebral dysfunction, state that a
performance scale IQ at least ten points lower than the
verbal scale IQ on the WISC with children over eight years
0ld is a good indicator. This bellef was, however, based

on unpublished evidence, and attempts at personal communi-

cation with the authors failed to produce copies of the

Ibid.

63Denhoff‘, et al., op. cit.
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evidence. Schulman, Kaspar, and Throne state that although
research supports that a verbal-performance difference in
either direction on the Wechsler Adult Intelligence Scale
is indicative of brain damage, these findings are '"not

directly transferable to children."6u

Consequently,

since the difference between verbal and performance scales
seems to identify abnormality, especially organicity,
additional refinement is merited. The present study will
attempt to verify the significance with behavioral problem

children.

Use of Profile Analysis

There 1s evidence indicating that a profile analyslis
of a mental abilities test, for example, the WISC, will
provide a valid and reliable means for differential diag-

66

nosis. Haynes and Sells®® and Taft®® have indicated that

this seems especially appropriate for identifying subjects

6L‘Schulman,, et al., op. cit.

65J. R. Haynes and S. B. Sells, "Assessment of Organic
Brain Damage by Psychological Tests," Psychological Bulletin,
Vol. 60 (1963), 316-326.

66Taft, op. cit.
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with brain damage. Here again, much of the research has
been confined to adults. Goldenberg states: "The diagnostic
value of item or pattern analysis of performance on the
Wechsler Intelligence Scale for Children 1s essentially

68 found that the Merrill-

an unexplored area."67 Haines
Palmer Scale of Mental Tests was not capable of the
differential diagnosis of brain injured children from be-
havioral problem or foster home children. But research
with the WISC, although limited in amount, has been more
successful. Morris and Dozier69 found that children with
behavior problems frequently fall below thelir mean level

of ability in the following areas on the WISC: arithmetic,
digit span, block design, object assembly, and coding. The
most frequent combination of subtests showing the lowest
scores were: arithmetic--digit span--block design. It

was also suggested that arithmetic and digit span, wilth

elther object assembly or coding, might constitute a

67A. A. Strauss and N. C. Kephart, Psychopathology
and Education of the Brain-Injured Child, Volume II.
Progressive Theory and Clinic (New York: Grune & Stratton,
1955), p. 147.

68Miriam S. Haines, "Test Performance of Preschool
Children With and Without Organic Brain Pathology,"
Journal of Consulting Psychology, Vol, 18 (1954), 371-374.

69Morris, et al., op. cilt.
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70 71

diagnostic combination. Balthazar and others have
achieved limited success using a profile analysls of the
Wechsler-Bellevue to localize brain damage. Young and
Pitts72 found that thelr sample of Negro congenltal
syphilitics had significantly different scores from the
cqntrols on the following WISC subtests: 1nformation,
vocabulary, coding, similarities, and object assembly.
Specific 1tem and subtest analyses have also been con-
tributed by Altus,'3 Bakwin and Bakwin,'' Denhoff, Laufer,
and Holden,75 Laufer and Denhoff,76 and Wunderlin and Mc-
Pherson.77 Essentially, all of these writers support that

behavior disorders, particularly those resulting from

neurological impairment, can be detected in the profile of

7OE. E. Balthazar, "Cerebral Unilateralization in
Chronic Eplleptic Cases: The Wechsler ObjJect Assembly Sub-
tgst," Journal of Clinical Psychology, Vol. 19 (1963),
169-171.

"lg. E. Balthazar, R. E. Todd, D. H. Morrison and
P. W. Ziebell, "Visuoconstructive and Verbal Responses in
Chronlc Brain-Damaged Patients and Familial Retardates,"
Journal of Clinical Psychology, Vol. 17 (1961), 293-296.

72Young, et al., op. cit.

73Grace T. Altus, "A WISC Profile for Retarded
Readers," Journal of Consulting Psychology, Vol. 20 (1956),
1955-1956.

7uBakwin, et al., op. cit.
75

76

Denhoff, et al., op. cit.

Laufer, et al., op. cit.

77R. J. Wunderlin and Marion W. McPherson, "Sensitivity
to Imbalance in Normal and Anoxic Damaged Children," Journal
of Clinical Psychology, Vol. 18 (1962), 410-413.
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the mental abilities subtests. But, there are numerous
contradictions and inconsistencies as to whlch subtests
reflect specific abnormalitles, and there 1s a definite

need for further study in this area.

Other Psychological Tests

Because the emphasis of this study is on mental
abllitiles tests, only brief mention need be made of other

psychological tests that are frequently used in differ-

78

entlial diagnosis. Bender has developed a visual-motor

test that has proved to be successful in diagnosing various

types of disorders, as supported in the following studies:

Goldberg,79 Inglis, Colwell, and Post,80 and Throne, Kaspar

81

and Schulman. In fact, Lawrence has stated the opinion:

78Lauretta Bender, A Visual Motor Gestalt Test and
Its Clinical Use, Research Monograph No. 3 (New York:
American Orthopsychiatric Association, 1938).

79L. R. Goldberg, "The Effectiveness of Clinicians'
Judgments: The Diagnosis of Organic Brain Damage from the
Bender-Gestalt Test," Journal of Consulting Psychology,
Vol. 23 (1959), 25-33.

80J. Inglis, Catherine Colwell, and F. Post, "An
Evaluation of the Predictive Power of a Test Known to Dif-
ferentiate Between Elderly 'Functional' and 'Organic'
Patients," Journal of Mental Science, Vol. 106 (1960),
1486-1492.

81Frances M. Throne, J. C. Kaspar, and J. L. Schulman,
"Performance Time and Brain Damage Ratings," American
Journal of Mental Deficiency, Vol. 68 (1964), 656-659.
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"The Bender Visual Motor Gestalt Test is probably the best
supporting test for the diagnosis of organicity."82 The
use of the Archimedes Spiral has also been successful in
the diagnosis of brain damage. But, although research
continues to support its usefulness, for example, Price

83 and Goldberg and Smi’ch,81’l the enthusiasm for

and Deabler
the technique appears to have decreased. Yates85 H;s
revealed a variety of single factor and multi-factored
psychological tests that may be used for differential
diagnosis. The consensus seems to be that psychological
tests can make accurate diagnoses, but the single factor
test, for example, a block design test, is not as good as a
multi-faceted battery of tests, for example, the WISC.
Haynes and Sells have emphaslzed that the behavioral effects
of brain damage must be treated as ". . . a sequentially
ordered, multidimensional problem. A unitary score would

86

conceal the multivariate nature of brain damage." There-

fore, the research supporting the use of other psychological

82Lawrence, op. cit., 365.
83brice, et al. op. cit.

8L‘L. R. Goldberg and Philip A. Smith, "The Clinical
Usefulness of the Archimedes Spiral in the Diagnosis of
Organic Brain Damage," Journal of Consulting Psychology,
Vol. 22 (1958), 153-147.

85yates, op. cit., 259-279.
86Haynes, et al., op. cit., 323
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tests seems to support the abllity of the mental abilities
tests, such as the WISC, to be used 1n differentlal dilag-
nosis. That 1s, the mental abilities tests are multi-
factored and appear to measure the types of intellectual
functioning that have proved to be indicative of various
disorders. Psychological tests are frequently used in
conjunction with other diagnostic measures, such as

electroencephalography.

Electroencephalography

Electroencephalography (EEG) was first described by
Canton in 1875, when he detected the spontaneous electrical
activity in the brains of rabbits and monkeys. The current
application of EEG took shape between the years of 1924 to
1938. Since the early publications, much research has
evolved, wilth many claims being made on the diagnostic
value of the EEG, claims that are many times not adequately
substantiated with empirical data.

The interpretation of the electroencephalogram is based
on four factors: (1) the amplitude or height of the
waves, which 1s sometimes referred to as voltage or poten-
tial; (2) the frequency, whether fast, medium, or slow;
(3) the regularity or irregularity; (4) the symmetry or
asymmetry of the record. Maturation may have a significant
influence, but a relatively stable, well-organized EEG

measurement may be achleved by elght to ten years of age.
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Distinctive patterns are believed to reflect particular
conditions of the brain, such as an epileptic or a convul-
sive condition; special stimull, for example, photic, scund,
or drugs, may be used to elicit activity that cannot be
recorded when the brain is at rest. "Artifacts" may be
produced by extraneous sources of stimuli, such as gritting
the teeth, snapping fingers, or noises outside of the room;
but the skilled clinician can readily recognize these in
the record.87
Much of the value of the EEG 1is dependent upon

clinical judgment. Torre588 has provided several criteria
that enable the electroencephalographer to present a
meaningful report, both technically descriptive and under-
standable. One difficulty in establishing inter-judge
reliability for the interpretation of EEG records lies in
the different terminologies or descriptive terms that are
used. For example, Henry states:

A survey of the literature dealing with the incidence

of abnormalities in the EEG's of behavior problem and

delinquent ohlldren indicates a need for a more preclse

and restricted definition of what is meant.by "ab-
normal" waves and the "abnormal" records.

87G. H. Glaser, EEG and Behavior (New York: Basic
Books, 1963).

88F.Torres, "Electroencephalography in General
Practice," Lancet, Vol. 82 (1962), 22-26.

890. A. Henry, "Electroencephalograms of Normal
Children," Monographs of the Society for Research in Child
Development, Vol. 9 (1944), 65.
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The International Federation of Electroencephalography

90 has subsequently provided

and Clinical Neurophysiology
an approved dictionary of EEG terminology. This is offered
as an aild to standardizing the technical terms and perhaps
eventually creating common criteria for various diagnostic

91 and Walter92

categories. Dondey have further emphasized
the need to use precise terminology and the need to follow
a definlte method in interpreting EEG records. That 1is,
even 1f the data are to be analyzed by computing machines,
the misuse of data by erroneous and inconsistent terminology
and semantics can create unnecessary "human artifact."
The heavy rellance of the EEG's value upon the electroen-
cephalographer, coupled with numerous technical amblguities,
has left 1ts over-all value still dubious.

The valldity of several assumptlons inherent to

93

electroencephalography may be questioned. Bucy cites
that about ten per cent of individuals with no evidence of

any kind of neurological abnormality will have abnormal EEG's.

9OInternational Federation for Electroencephalography
and Clinical Neurophysiology, "Preliminary Proposal for an
EEG Terminology," Electroencephalography and Clinical Neuro-
physiology, Vol. 13 (1961), 646-650.

91M. Dondey, "EEG Terminology and Semantics," Electro-
encephalography and Clinical Neurophysiology, Vol. 13 (1961),

92W. G. Walter, "The Vocabulary of Psycho-Physiology,"

Electroencephalography and Clinical Neurophysiology, Vol. 13
(1961), 447-448.

93P. C. Bucy, "The Clinical Use of Electroence-
phalography," Journal of Neuro-Surgery, Vol. 14 (1947), 442-447,
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Fordgu relates that ten to fifteen per cent of apparently
normal individuals will show abnormal EEG records and that

a rather large per cent, which he does not specify, of known
eplleptics show a normal record. Gibbs, Rich, Fols, and

Gibbs,95 in a Sfudy of mentaliy retarded subJects, suggest
that although the individual may be abnormal in some clinical

aspect, his electroencephalogram will not necessarily be
abnormal.

There 1s evidence that electroencephalography 1is of
value 1n the differential diagnosis of behavioral problem
children. Bakwin and Bakwin96 state that approximately
sixty per cent of children with behavior disorders have
abnormal EEG reaords, whereas only approximately twelve
per cent of the general population have records which could
be classiflied to be outside of the normal range. JSimilarly,

Torr'esg7

states that approximately sixty to seventy per-
cent of children with behavior disorders will have abnormal
EEG records, but the percentage may vary between cases that

represent a functional rather than an organic abnormality.

9L‘F. R. Ford, Diseases of the Nervous System in
Infancy, Childhood and Adolescence (U4th ed.) (Springfield,
Illinois: Charles C. Thomas, 1960).

95, L. Gibbs, C. L. Rich, A. Fols, and F. A. Gibbs,
"Electroencephalographic Study of Mentally Retarded Persons,"
American Journal of Mental Deficiency, Vol. 65 (1960), 236-247.

96Bakwin, et al., op cit., 253-255.

97Torres, op. cit.
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Kennard,98 in a study of children admitted to a mental
hospltal, found that eighty-three per cent of the children
with a history of and behavior patterns suggesting organicity
revealed a strong positive correlation with EEG abnormality;
forty-seven per cent of suspected organics had abnormal EEG
records; and only twenty-nine per cent of non-organics had
EEG abnormalities. Glaser_99 believes that research,
over-all, suggests that chlldren exhibiting behavior
disorders (the term i1s not divided into clinical categories)
show a high incldence of EEG abnormality, varylng from
forty to seventy-five per cent, and that the EEG has a
definite place 1n the dlagnostlic procedure.

This bellef 1s compatible with the research cited
earller that behavioral problem children tended to be lower

than normal children in intelligence. Klgve and White'0°

101

and Manning have found evidence with adults that there

1s a positive relationship between the intellectual level

98Margaret A. Kennard, "The Characteristics of Thought
Disturbances as Related to Electroencephalographic Findings
in Children and Adolescents," American Journal of Psychiatry,
Vol. 115 (1959), 911-921.

99Glaser, op. cit.

1004, Kigve and P. T. White, "The Relationship of
Degree of Electroencephalographic Abnormality to the Distri-
bution of Wechsler-Bellevue Scores," Neurology, Vol. 13 (1963),
423-430.

lOlC. G. Matthews and G. C. Manning, "Psychological
Test Performances in Three Electroencephalographic Classifi-
cations of Mentally Retarded Subjects," American Journal of
Mental Deficiency, Vol. 68 (1964), 485-L492,
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and the quality of the electroencephalogram. Henry102

has also found support for this relationship with children,
but the correlations tended to vary with age levels.

103 lou) seem to suggest

Recent studies (Aird and Bucy
that electroencephalography should constitute a part of

the dlagnostic procedure but should not be used as the sole
means of diagnosing any type of disorder. It appears,
however, that the many "loop-holes" that have been suggested
by research may be controlled and accommodated, at least

in part, 1n carefully designed studies.

Selected Studiles

In a study that 1s particularly relevant to thls paper,
Lezak and Dixon hypothesized that
« « + The group of children for whom there are minimal
or no neurological findings and who are diagnosed brain-
injured is composed of more boys, younger children, and
children of lower intelligence than the group_of child
guldance patients given functional diagnoses.
In an analysis of ninety-nine case records of children,

ranging 1n chronological ages from seven to sixteen years,

1OaHenry, op. cit., 40-43.

103R. B. Aird, "Modern Concepts on the Value of EEG in
Epilepsy," International Journal of Neurology, Vol. 1
(1959), 66-75.

10uBucy, op. cit.

1osMuriel D. Lezak and H. H. Dixon, Jr., "The 'Brain-
Injured' Child in a Clinic Population: A Statistical Des-
cription," Exceptional Children, Vol. 30 (1964), 237-238.
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seen at a child guidance clinic in a twenty-six month
period, Lezak and Dixon found that thelr hypothesils was
valid: the chlldren diagnosed as brain injured were signi-
ficantly younger; there were more boys; and they were
children of lower intelligence than the functional groups.
It should be noted, however, that their samples varied
from an N = 62 in the functional group to N = 31 and N = 6
in two different brain damaged or organic groups. Except
for the fact that all children were seen by the clinic
psychiatrist and psychologlist at least once before the
diagnosis was made, the diagnostic measures were not the
same for all chilldren; for example, electroencephalograms
were avallable for only a few of the children.

In a well designed study of brain injured and hyper-
active children, Cruickshank, Bentzen, Ratzeburg, and Tann-
hauser106 divided forty clinical cases, selected from
speclal education elementary classrooms, into four matched
groups of ten students each; five in each group were diag-
nostically classified as brain damaged and five were
classified as emotionally disturbed. The developmental
patterns of brain damaged children were given. Thirteen
psychological tests were used in the screening battery.

Specific subtest difficulties on the intelligence tests

106W. M. Cruickshank, Frances A. Bentzen, F. H.
Ratzeburg, and Miriam T. Tannhauser, A Teaching Method for
Brain-injured and Hyperactive Children (Syracuse, New York:
Syracuse University, 1961).
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were noted. There were no significant differences between
the pre-test and the post-test means, either for the whole
groups or for the individual groups; moreover, a one-year
follow-up also failed to find significant differences.
Thirty-five of the chlldren received an electroencephalo-
graphic examlnation: fourteen had normal and twenty-one
had abnormal EEG patterns. The abnormal EEG group did
not have achlevement test scores significantly lower than
the normal EEG group, although the normal EEG group
consistently had higher mean achievement scores (but not
statlstically significant). The abnormal EEG group did
have, however, a lower mean intelligence quotient than the
normal EEG group, a result which the authors interpret
to account for the achlevement trend. Over-all, they be-
lieve that the EEG cannot discriminate between levels of
academic achievement, if the records are merely classified on
the basis of "normal" or "abnormal." This study, although
providing interesting diagnostic data, was primarily con-
cerned with educational procedures with the brain damaged
and hyperactive child.

Daryn107 has made an extensive study of behavioral
problem children between the ages of three and fifteen who

were referred to the Mental Health Clinic of Remat Hen, Tel

107g, Dayrn, "Problem of Children With 'Diffuse Brain
Damageé," Archives of General Psychiatry, Vol. 4 (1961)
299-306.
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Aviv, Israel. There was no difference between the "organics"
and the "non-organics" on the basis of reason for referral,
and there was uniformity in the history of physical 1i11-
ness ‘for the two groups. The results indicated that 84 out
of 170 random referrals showed evidence of "diffuse brain
damage." The fact that diagnostic instruments varied
according to the case eliminated a comparison of the in-
struments for the entire sample, but Daryn provides the
relationships between four dlagnostlc procedures: c¢linical
examination, skull x-ray, electroencephalogram, and psy-
chological tests. He concluded that the skull x-ray and
psychological tests were particularly "sensitive," but
that the electroencephalograph was "approximately half as
sensitive." Thils study presents interesting findings, but
the deslign and presentation failed to clarify adequately
the selection of the sample, the criteria for key terms,
and the basls for therapeutic recommendations. Similarly,
in view of the possible cultural influences, it is un-
likely that the results could be generalized to an American
sample.

Beck and Lamlo8 have provided what seems to be one
of the most applicable studles. From a sample of 104
educable mentally handicapped children, between the chrono-

logical ages of 6-0 and 15-11 years, three groups were

lOBBeck, et al., op. cit.
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established: (1) the "organic group" consisting of 27
subjects with known neurological involvement; (2) the
"suspected group" consisting of 48 children whose psy-
chologlcal data suggested the need for a neurological
examination; (3) the "non-organic group" consisting of 29
chlldren who possessed no evidence of organicity. At a
later date, a fourth group of 11 "non-organics" was also
formed. An analysis of the WISC data revealed that the
non-organic groups possessed a mean performance IQ higher
than the mean IQ on the verbal scale; but the organilc

group and the suspected groups had a mean performance

scale IQ lower than the mean verbal scale IQ. It was also
inferred that the lower the subjects intelligence quotient,
the greater the probability of organicity and vice versa.
Computing the deviation of each subject's subtest score
from his own mean subtest score failed to reveal a WISC
pattern that would characterize the children with organicity.
The authors recognize the limitations of their study, for
example, the fact that there is less chance for variation
in subtest scores in a sample of mentally handicapped
organic children. The results of this study and the authors'
self-recognized limitations do, however, support the need
for a study of children above the retarded range in
Intelligence, having a slightly higher chronologlical age

for the lower level to avoid the pseudo-ability effect,
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having a smaller chronological age range, employing varying
degrees of inferred organicity, and controlling the sex of

the subjJects.

Summary

The review of the literature has encompassed research
from education, psychology, sociology, and medicine.

It appears that:

1. Teachers, although possessing a frame of reference
different from that of clinicians, are capable of recognlz-
ing behavior problems in children.

2. There are varied definitions of the term "be-
havior problem"; many distinguishing criteria are based
upon spec¢ific behavioral actions or symptoms that may be
observed 1n the classroom.

3. Many of the behavior problems observed in the
classroom may result from neurological impairment.

4, Achievement data may be indices of behavior
problems; there is evidence that behavioral problem children
are frequently characterized by poor achlevement, and it
appears that the lower the achlevement the higher the problem
tendencies.

5. Psychological tests, especially multi-faceted tests,
e.g., a mental abilities test such as the WISC, as opposed
to a single-facet test, appear to be useful in the diag-
nosis of behavior problems, whether the etiology 1s emotional

or neurological.
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6. The over-all intelligence level of the be-
havioral problem child is usually lower than that of the
other children in the classroom; an analysis of mental
abilities data may be used to detect problems.

7. Electroencephalography, despite a fairly high
degree of error, e.g., normal persons having abnormal
electroencephalograms, has achleved an important role in
the diagnosis of behavior problems; but certain limitations,
such as 1intra-judge and inter-judge reliability, restrict
1ts usefulness.

8. Children showing behavior disorders tend to show
a higher incidence of abnormality in their electroencephalo-
grams than well behaved chilldren.

A review of several selected articles that are
especlally applicable or similar to this study provide sup-
port for further research on the use of electroencephalo-
graphy and mental abillities tests in the diagnosis of be-
havioral problem children. There is a need for studies
that control selection variables, allow for comparison of
problem behavior with other types of behavior, use larger
samples, measure reliability of clinical judgment, and
facllitate investigation of the validity for diagnostic

assumptions.

«

——




CHAPTER III

DESIGN AND METHODOLOGY

A discussion of the research design and the method-
ology used for the collection of the data will include the
following: 1limitations imposed by the administrative
regulations, the referral procedure, the cooperating pro-
fessional personnel, the population and sample, the diag-
nostlc procedures, Instrumentation, statistical hypotheses,
statistical analysis, and summary.

Limitations Imposed by the
Administrative Regulatlons

The behavioral problem children included in this
sample were obtained from the cases served by the Psycho-
logical and Neurological Program, St. Joseph County Health
Department, Centreville, Michigan. The program was
totally sponsored by Federal funds, Grant Number N2405 A62,
Public Health Services, during the 1962-63 academic year,
and by Federal funds and contributions from the school
systems in St. Joseph County during the 1963-64 academic
year. Consequently, the types of referrals accepted by
the program were prescribed by the Plan of Procedure approved

by the Federal Public Health Service (See Appendix A).
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The diagnostic services, with the exception of a physical
examlnation from the family physician, were provided with-
out cost to each behavioral problem and each well behaved

child.

The Referral Procedure

During the entire 1962-63 academic year, the class-
room teachers in the public and private schools in St.
Joseph County, Michigan, referred behavioral problem chil-
dren 1n the grades kindergarten through twelve to the
Health Department's Psychological and Neurological Program.
Each school established its own referral system, but in
most instances the classroom teacher's immediate adminis-
trative superior approved the referrals and mailed them to
the Health Department (See Appendix B). No incident of an
administrator refusing a referral from a teacher was re-
ported; and it 1is assumed that any behavioral problem child
referred, within the operational definition, was accepted
by the Health Department.

Following the referral from the classroom teacher,

a county public health nurse arranged an interview with
the chilld's parents. These interviews were held in the
family's home, but in many cases, because they took place
during the day, the mother was the only parent involved.
The interview was intended to orient the parents to the

reasons underlying the teacher's referral, explain the
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Psychological and Neurological Program, solicit their
cooperation with the program, and obtain a social case
history (See Appendices C and D). If the parents did not
agree to cooperate with the program, the case was dropped,
and the referring teacher and administrator were notified.
The public health nurses estimate that there was approxi-
mately a 5% rejection by parents. Frequently, with the
ald of a parent-teacher conference, uncooperative parents
would become cooperative and participate in the program.

If the parents were cooperative, they were requested
to obtaln a general physical examination for their child
from their family physician. A standard physical examina-
tion form was used (See Appendix E). Upon receipt of this
form, malled directly from the physician to the Health
Department, appointments with the psychologist and electro-
encephalographer were made. In most cases, the appolnt-
ments with the psychologist for diagnostic testing were
scheduled for a Saturday, and the electroencephalogram
was scheduled during the following week. The reports from
each diagnostic source were written and submitted to the
Director of the Health Department without knowledge of the
data obtained in the other examinations (See Appendices F
and G). The physical examination and social case history
were made available to the psychologist prior to the inter-
view. On the baslis of the physical examination, soclal case

history, psychological data, and the electroencephalograph
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report, the Director of the Health Department would: (1)
write a summary letter and recommendations to the superin-
tendent of the referring school and another letter to the
parents of the child or (2) make a recommendation

to the parents that additional diagnostic and/or treatment
services be obtained, e.g., a neurological examination,
before a final dlagnostic letter was written.

The referrals for the well behaved children (the
selection process will be explained in a subsequent section)
were processed 1n much the same manner with the exception
that a soclal case history was not consistently obtained.
But this difference is not relevant because (1) the children
were not exhibiting unacceptable behavior and (2) social
case history data are not involved in the analysis of data.
A physical examination was, however, obtained on each well
behaved child to assure that any effects noted could not

be attrlibuted to a physliological condition.

The Cooperating Professional Personnel

The entire Psychological and Neurological Program was
administered by the Director of the St. Joseph County Health
Department. Interviews with the school personnel and
parents and the obtaining of the social case histories
were performed by the county public health nurses. Family
physicians, of the parents' choice, provided the physical

examinations. All psychological data were obtained by the
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same psychologlst and all examinations administered in the
Health Department office. The electroencephalograph
examinations were obtained on an out-patient basis from

the Special Diagnostic Services, Bronson Methodist Hospital,
Kalamazoo, Michigan. Two different EEG technicians ad-
ministered the examinations, and the Director of the Special
Diagnostic Services served as electroencephalographer and
interpreted all of the electroencephalograms (See Appendix
H for a sample report). Neurological examinations were ob-
tained on referral from a practicing neurologist in Ann
Arbor, Michigan (See Appendix I for complete personnel

roster).

The Population and Sample

St. Joseph County, with a population of 45,000, is
located 1in southwestern Michligan. The total school popula-
tion in the County 1s approximately 13,000, with two school
districts contributing approximately one-third of the
students. Although the County is without any large cities
and 1s primarily rural, many of the residents commute to
near-by industrial cities. There 1s no known reason to
assume that St. Joseph County is not representative of
other smaller, relatively rural, counties.

As previously explained, the behavioral problem
children were referred by the classroom teachers in the

public and private schools within St. Joseph County.
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Despite differences in the size of school districts, there
were no limitations placed on number of referrals from any
particular district. In other words, it is feasible that

a small district might refer more behavioral problem chil-
dren than a larger district, but over the academic year,
there were no indications of disproportionate frequenciles

of referrals. The sample of behavioral problem subjects
includes 35 males, between the chronological ages of 8-0
years and 12-11 years. Initially there were forty-nine boys
within the prescribed age range who had been referred to

the Psychological and Neurologlcal Program during the 1962-63
academic year. Two of these, desplte the regulations on
referrals, recelved Full Scale intelligence quotlents

below 80 on the Wechsler Intelligence Scale for Children

in the psychological examination. Because mental retarda-
tion changes the considerations involved in electroence-
phalography, these two children were disqualified from

this study. Attempts to pair the remaining forty-seven

boys resulted in thirty-five well behaved boys. There 1s

no reason to assume that the twelve children who falled to
receive a well behaved partner are atypical from the re-
maining behavioral problem subjects. The chronological age
range of 8-0 years to 12-11 years for the behavioral problem
subjJects was chosen for two reasons: (1) the applicability

of the Wechsler Intelligence Scale for Children seems to
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improve after eight years of age;l and (2) the electroen-
cephalograph 1s more stable and avoids maturational effects
after age elght, and the upper age limit preempts the
effects of puberty that may influence the electroence-
phalogram.2

The well behaved sample represents boys referred by
the same teachers who referred the behavioral problem
boys. In other words, each classroom teacher who referred
a behavioral problem boy who was included in the sample
was requested (See Appendices J and K) to name the best
"well behaved" boy in the same classroom as the behavioral
problem boy that she referred, and to name an alternate
"well behaved" boy in the same classroom (See Appendix L).
The parents of the best "well behaved" boy were notified
and given an explanation of the program (See Appendix M).
To 1ncrease the probability of acceptance, the parents of
the well behaved boys were reimbursed for travel expenses
to Kalamazoo, Michigan (80 miles round-trip) for the electro-
encephalograph examination. If no response was received in
two weeks, a follow-up letter was sent (See Appendix N).
Parents rejecting the services and those who had not responded

wlthin a two-week period after the follow-up were dropped,

1D. Wechsler, Manual: Wechsler Intelligence Scale
for Children (New York: The Psychological Corporation 1959).

2Glaser', op. cit.
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and the second "well behaved" boy who was referred was
contacted in the same manner. Because this phase of the
Psychological and Neurological Program had to be completed

in a three-month period, it was necessary to establish

rather rigid cut-off points for acceptances from the parents.

Out of the forty-seven behavioral problem boys who were
included in the sample, thirty-five were paired with a well
behaved boy from the same classroom, with the same class-
room teacher defining the terms "well behaved" and "be-
havior problem" for one member of each group. Out of the
thirty-five well behaved males whose parents accepted the
services (See Appendix 0), twenty-five were those deemed
the best (first choice) and ten were the alternates (second
choice) of the classroom teacher. The parents were then
requested to obtain a physical examination for the child
from thelr family physician. The diagnostic services for
the well behaved sample were scheduled on the same basis
and with the same personnel used for the behavioral problem
sample. As with the behavioral problem sample, the same
procedure for reporting results to schools and parents and
for suggesting additional services was followed by the

Director of the Health Department.

Chronological Ages

Although the classroom teachers were requested to

refer both the behavioral problem boy and his well behaved
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partner from the same classroom, 1t 1is feasible that there
might be a significant difference in theilr chronological
ages. For example, 1t 1s possible that behavioral problem
males might be retained more often than well behaved
males, and would consequently be in the same classroom
with younger well behaved children. Table 3.1 includes

relevant data.

TABLE 3.1

CHRONOLOGICAL AGES

Group N Mean C.A. Varlance
Well

Behaved 35 10.39 2.33
Behavioral

Problem 35 10.16 2.50

An F ratio indicates that the variances of the two groups
were not significantly different. A t-—test3 score of 0.06
reveals that the well behaved sample and the behavioral
problem sample were not significantly different in mean

chronological ages.

3W. J. Dixon and F. J. Massey, Jr., Introduction to
Statistical Analysis (New York: McGraw-Hill, 1957). When-
ever a t-test was used, an F ratio was computed first. If
the F ratlio was not significant, the formula on 121-122
was used; if the F ratio was significant, the formula on
123-124 was used. The level of significance was set at
five per cent for all computations.
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Actual Grade Placements

To determine if the two groups were alike in actual
grade placements, a t-test was computed. Table 3.2 in-

cludes relevant data.

TABLE 3.2

ACTUAL GRADE PLACEMENTS

Group N Mean G.P. Variance
Well

Behaved 35 4,90 2.18
Behavioral

Problem 35 4.53 2.05

An F ratio indicates that the variances of the two groups
were not significantly different. A t-test score of 1.05
reveals that the two groups were not significantly different

in mean actual grade placements.

The Diagnostic Procedure

The specific diagnostic procedure included the follow-

ing five stages.

Home Visits

The home visits were made by three public health
nurses. Several group in-service training sessions were

held to assure some degree of commonality 1in the format
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and techniques used for this interview. For example, the
psychologlist provided the nurses with training in the use

of the Vineland Social Maturilty Scale.a

Psychological Evaluation

The psychologlical data were collected during a two-
hour interview, usually scheduled on a Saturday. The
sessions were held in the offices of the Health Depart-
ment, and the same psychologist administered all of the
tests. The tests, 1in the order of use, included: the
Draw-A-Person Test, the Bender Visual Motor Gestalt Test,
the Wechsler Intelligence Scale for Children, and the Wide
Range Achlevement Test. 1In some cases additional tests
were used, or the child might also have been referred to
the consulting psychologist for further examination. The
consulting psychologlist, who also provided counseling to
chlldren recommended by the psychologlist and Director
of the Health Departiment, usually used the Rorschach Test

or the Thematic Apperception Test.

Electroencephalograph

The electroencephalograph was administered by two

different EEG technicians in the Special Diagnostic Services

uE. A. Doll, Vineland Social Maturity Scale (Minnea-
polis, Minnesota: Educational Test Bureau, 1947).
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at the Bronson Methodist Hospital, Kalamazoo, Michigan.
The electroencephalogram was interpreted by the Director
of the Special Diagnostic Services, and a report was

written and sent to the Health Department.

Neurologlcal Examination

Subject to the approval of the Director of the Health
Department and based on the aforementloned diagnostic
data, a neurological examination was provided to selected
children by a practicing neurologist in Ann Arbor, Michigan.
Although the neurological examination was free to the
parents, they were responsible for the transportation (a
distance slightly over one-hundred miles one-way), but
there were no instances of refusal from parents who were

requested to obtaln this examination.

Reporting Diagnostic Results

The Director of the Health Department compiled the
diagnostic data into a report. Separate letters were
written to the superintendent of the referring school and
to the parents to inform them of relévant diagnostic
findings. Upon the parents' request, a copy of the
electroencephalographer's report was mailed to the family's

physician.
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Instrumentation

The instrumentation for this study includes: mental

abllitles tests, academic achievement tests, and electroence-

phalography.

Mental Abilities

The Wechsler Intelligence Scale for Children (WISC)
was selected to measure the child's mental abilities.
Eleven subtests were administered: Information, Comprehen-
sion, Arithmetic, Similarities, Vocabulary, Digit Span,

Picture Completion, Picture Arrangement, Block Design,

PbJject Assembly, and Coding. The Mazes subtest was omitted.

The WISC was scored immediately following the interview

accordling to the method described in the Manual.5

Academic Achievement

Academlic achievement was measured by use of the Wide
Range Achlevement Test. The Reading and Arithmetic sec-
tions were administered; the Spelling section was omitted.
The survey of the literature revealed that this test
was frequently used in relevant studies. This test was
scored lmmediately following the interview according to the

method described 1in the Manual.6

5Wechsler, op. cit.

6J. Jastak, Manual: Wide Range Achievement Test

(Wilmington, Delaware: C. L. Story, 19546).
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Electroencephalography

The EEG examination was performed with a Grass,

Model IV, 8 channel Electroencephalograph (the recording
procedure is presented in Appendix P). The electrodes were
applied with bentonite or EKG solution to the scalp and
ears (the positions are 1llustrated by the

dlagram in Appendix Q). Immediately following the
examlnation, the electroencephalogram was reviewed, and

the electroencephalographer dictated a diagnostic report

to the Director of the Health Department (See Appendix H
for a sample report).

The electroencephalograms for the original forty-
nine behavioral problem boys and the thirty-five well be-
haved boys were randomly stacked in several piles in a
small storage room. All identification was removed from
the electroencephalogram except sex, chronological age,
recording procedure, and a code number. No informatlon
was glven as to the reason for referral or whether the
child was a behavioral problem or well behaved subject.

In view of the large number of referrals from a wide variety
of sources, it 1s highly unlikely that the electroence-

phalographer could recognize any of the records from memory.
The electroencephalographer reviewed each electroencephalo-
gram and, using clinical Judgment, completed a rating scale
(See Appendix R). Definitions and criteria for rating were

established for each level on the scale (See Appendix S).
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To ascertaln the reliability of the electroence-
phalographer's clinical judgment, fifteen pairs of electroen-
cephalograms, 1.e., the records of fifteen behavioral problem
subjJects and the records of their fifteen well behaved counter-
parts, were randomly selected and rejudged after approximately
a period of eight months. A Pearson product-moment coefficient
of correlation was computed on the two sets of rankings,
and a correlation of r = .6676 was obtained. This corre-
lation is significant between the two rankings.7 It should
be noted that, using five categories or levels of abnormality,
the electroencephalographer judged fifteen of the records to
be in the same category on both rankings, and the other
fifteen cases were one category away on the second ranking.

Of the fifteen electroencephalograms that were ranked one
category apart, eleven were ranked more normal and four were
ranked more abnormal the second time. To determine 1f there
was a consistent difference in the electroencephalographer's
Judgments on the second ranking, a binomial test was computed.
The probability score cobtained of p = .059 1lndlcates that
there was no significant difference in the probability of

belng rated more normal or more abnormal the second time.

7Helen M. Walker and J. Lev, Statistical Inference (Naw
York: Henry Holt and Company, 1953), 251-252 and Table XI,
p. 470.

88. Siegel, Nonparametric Statistics for the Behavioral
Scilences (New York: McGraw-Hill, 1956), p. 36-L42.
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Statistical Hypotheses

In order to perform the statistical analysis of the

data, it was necessary to state the hypotheses in the null

form. The three primary null hypotheses and thelr

alternatlive hypotheses were:

HOI:

H.I:

H II:
"o

II:

HOIII:

H III:

There 1s no significant difference between the
behavioral problem subjects and the well behaved
subjects 1n the electroencephalographer's
ratings of the degree of abnormality 1n the
electroencephalogram.

The behavioral problem subjects have more
electroencephalograms ranked as abnormal than
the well behaved subjects.

The abnormality of the electroencephalogram

is not reflected in a difference between the
Verbal Scale and the Performance Scale in-
telligence quotients on the Wechsler In-
telligence Scale for Children for either the
well behaved or the behavioral problem subjects.

The subjects, regardless of group, with mildly
abnormal or abnormal electroencephalograms
have more difference between the Verbal

Scale and the Performance Scale intelligence
quotients on the Wechsler Intellligence Scale
for Children than those with normal or border-
line (non-specific) electroencephalograms.

The abnormality of the electroencephalogram
is not reflected by more subtest scatter on
the Wechsler Intelligence Scale for Children
for elther the well behaved or the behavioral
problem subJjects.

The subjJects, regardless of group, with mildly
abnormal or abnormal electroencephalograms have
more subtest scatter on the Wechsler Intelll-
gence Scale for Children than those with

normal or borderline (non-specific) electro-
encephalograms.
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The secondary or subsidiary null hypotheses and their

alternative hypotheses are:

H IV:
o

H VI:
o

The well behaved and behavioral problem groups
do not differ significantly in intelligence
quotients on the Wechsler Intelligence Scale
for Children.

The well behaved subjects obtain intelligence
quotients on the Wechsler Intelligence Scale
for Children that are significantly higher
than those obtained by the behavioral problem
subjJects.

The well behaved and behavioral problem groups
are not significantly different in the degree
of difference between theilr academic achieve-
ment levels in reading and arithmetic and
thelr actual grade placement.

The well behaved subjects have less difference
between thelr actual grade placements and their
academlic achievement grade placements in

reading and arithmetic, as measured by the

Wide Range Achlievement Test, than the behavioral
problem children.

The well behaved and behavioral problem groups
do not have significant differences in their
mental abilities, as measured by the Wechsler
Intelligence Scale for Children.

Although the directional alternative hypothesis is not

testable because of confusion and lack of support in pre-

vious studies, the groups' performances on each of the

eleven WISC subtests merits investigation.

Statistical Analysis

All of the following statistical treatments were

based on a level of significance set at the five per cent

level. That is, the probabllity of the type I error or
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the probability of rejecting the null hypothesis being
tested when 1t 1s, in fact, true was .05.

The first null statistical hypothesis (HOI) was
analyzed with a chi-square test. The second null statistical
hypothesis (HOII) was tested with a point biserial coefficient
of correlation. The third and last primary null statistical
hypothesis (HOIII) was determined with a median test and a
chi-square formula.

The analysis of the data for the first two secondary
null statistical hypotheses (HOIV and HOV) included: (1) the
application of an F ratio to assure that the variances of
the two samples were not significantly different and (2) the
use of a t-test to test the hypotheses and determine whether
there was a significant difference between the mean scores

of the respective data for the two groups.

Summary
The design and methodology included the following:

limitations imposed by the administrative regulations, the
referral procedure, the cooperating professional personnel,
the population and sample, the diagnostic procedures,
instrumentation, statistical hypotheses, and statistical
analysis.

The data were collected from the files of the
Psychological and Neurological Program sponsored by the

Public Health Service and administered by the Director of
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the St. Joseph County Health Department, Centreville,
Michigan. Referrals were restricted by the definitions

set forth in the operational procedure as determined by

the Public Health Service Grant. For the study, all males
referred for behavior problems between the chronological
ages of elght years and zero. months and twelve years and
eleven months were included. The referring classroom
teacher for each of these boys (N = U47) was asked to refer
the two best well behaved boys in the same classroom. The
parents of the well behaved boys were orlented to the
diagnostic program and their cooperation requested. If the
parents of the best well behaved boy did not accept the
dlagnostic services, the parents of the second (alternate)
well behaved boy were offered the services. Consequently,
thirty-five of the posslble forty-seven behavioral problem
boys were successfully paired with a well behaved boy

from each of thelr classrooms. The samples were controlled
on the following bases: referring teacher's definition

of the terms "well behaved" and "behavioral problem,"

sex and race (all were male Caucasian), grade placement,
approximately on chronological age, referring school district,
and geographical area. All subjects were classified as

essentially normal in general physical condition. It will be
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noted that the operational procedure did not allow for the
control of soclioeconomic 1eve1,6 and only boys were included

in the study.7 Each boy, both the behavioral problem and

6Dorothy Laird ("The Performance of Two Groups of
Eleven-Year-01ld Boys on the Wechsler Intelllgence Scale
for Children," Journal of Educational Research, Vol. 51
[1957], 101-107) indicates that socioeconomic conditions
may affect mental abilities scores; but Betsy W. Estes
("Influence of Socioeconomic Status on Wechsler Intelligence
Scale for Children: Addendum," Journal of Consulting
Psychology, Vol. 19 [1955], 225-226) holds that, despite a
significant influence on the second grade level, the effects
of socloeconomic factors in mental abillities data decrease
until they are insignificant on the fifth grade level. EI1i
M. Bower (Early Identification of Emotionally Handicapped
Children in School., op. cit.) concludes that the distri-
bution of occupations of the fathers of emotionally disturbed
children with behavior problems 1s not significantly different
from that of the fathers of the other children in the
classroom. But, Bower states: "Teachers however need to be
aware of the significant role of socioceconomic status as 1t
affects the values, the motivations and emotional conflicts
of children (p. 41)." Jean R. Stifler ("Follow-up Study of
Children Seen in the Diagnostic Centers for Handicapped
Children," American Journal of Public Health, Vol. 53 [1963],
1743-1750) does not find the socioeconomic status to be a
majJor factor in the progress of handicapped children. Harry
Beilin ("Teachers' and Clinicians' Attitudes Toward the Be-
havior Problems of Children: A Reappraisal," Child Develop-
ment, Vol. 30 [1959], 9-25) concludes that there is a
serious lack in research on the relationship of socloeconomic
influences to the evaluation of behavioral problem children.
The survey of the literature in Chapter II is essentially
vold of any study similar to the present one that controlled
the soclioeconomic variables. Consequently, it seems practical
to allow socloeconomic variables to enter at random within
the referral system, but to recognize in the interpretation of
the data that there are possible uncontrolled effects result-
ing from the child's or the sample's socioeconomic character-
istiecs.

7Nadine M. Lambert and E. M. Bower, A Process for
In-School Screening of Children With Emotional Handicaps:
MANUAL for School Administrators and Teachers, California
State Department of Education, (Princeton, New Jersey: Educa-
tional Testing Service, 1961), p. 31. The authors indicate
that teachers and other professional personnel have more
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well behaved subjects, received: a parent-orientation to
the diagnostic services, a physical examination, a psy-
chological examination, and an electroencephalogram. When
deemed necessary by the psychologist and/or the Director
of the Health Department, appointments with a consulting
psychologist and a practicing neurologist were also pro-

vided.

difficulty perceiving "patterns of maladjustment'" in girls
than in boys. By including only boys in this study, the
effects of sex differences in the test results and the
teachers' over-all ability to perceive behavioral problems
i1s somewhat controlled.



CHAPTER IV

ANALYSIS OF DATA%*

The following results were obtained by the statisti-
cal procedures described in Chapter III. The 1level of
significance was set at a = .05 for all facets of the

statistical analysis.

Abnormality of Electroencephalogram

The first null hypothesils 1is:

H ¢ There 1s no significant difference between the
behavioral problem subjects and the well behaved
subjects in the electroencephalographer's
ratings of the degree of abnormality in the
electroencephalogram.

And, based on the conclusions found 1in the relevant research
literature, the alternative hypothesis is:

le The behavioral problem subjects have more electro-
encephalograms ranked as abnormal than the well
behaved subjects.

The results of the electroencephalographer's ratings are
given in Table 4.1. 1In view of the identical number of
ratings in each category for the two groups, no statistical

analysis was made. Therefore, the null hypothesis is not

*The data will be deposited with the American Docu-
mentation Institute.

82
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TABLE 4.1

EEG RATINGS

Mildly Markedly
Group Normal Borderline Abnormal Abnormal Abnormal
Well
Behaved by 11 12 8 0
Behavioral
Problem b 11 12 8 0

rejected; there was no significant difference between the
two groups in the degree of the abnormality judged to be
represented in their electroencephalograms.

EEG Abnormality and Difference Between
WISC Verbal and Performance I1IQs

The second primary null hypothesis 1s:

HO: The abnormality of the electroencephalogram 1is
not reflected in a difference between the
Verbal Scale and the Performance Scale intelli-
gence quotients on the Wechsler Intelligence
Scale for Children for either the well behaved
or the behavioral problem subjects.

Because the research literature indicates that a difference
in the two scales may reflect abnormality, particularly
the hyperkinetlc behavior syndrome, the alternative hypo-

thesis 1is:

le The subjects, regardless of group, with mildly
abnormal and abnormal electroencephalograms
have more difference between the Verbal Scale
and the Performance Scale intelligence quotients

on the Wechsler Intelligence Scale for Children
than those with normal or borderline (non-

speciflc electroencephalograms.
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The differences between the Verbal and Performance Scales
were computed (regardless of which scale was the highest)
and the rankings of the electroencephalograms were dicho-
tomized: the first category, normal, included all of the
subjects ranked as normal or borderline (non-specific);
the second category, abnormal, included all of the sub-
Jects ranked as mildly abnormal or abnormal. Computation
of a point biserial coefficient of correlationl yilelded an

r = -.07. Consequently, the null hypothesis 1is not

pb
rejected; the abnormality of the electroencephalogram was
not significantly related to the difference between the
Verbal and Performance Scales on the Wechsler Intelligence
Scale for Chlldren.

EEG Abnormality and WISC
Subtest Scatter

The third and last primary null hypothesis 1is:
HO: The abnormality of the electroencephalogram 1is
not reflected by more subtest scatter on the
Wechsler Intelligence Scale for Children for
elther the well behaved or the behavioral
problem subjects.
Other studies have suggested that subtest scatter may re-
flect abnormality; e.g., neurological impairment may be

inferred from significant differences in specific mental

abilities. Therefore, the alternative hypothesis 1is:

YWalker, op. cit., 262-267.
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H,: The subjects, regardless of group, with mildly
abnormal or abnormal electroencephalograms
have more subtest scatter on the Wechsler
Intelligence Scale for Children than those
with normal or borderline (non-specific)
electroencephalograms.
The variances of each subject's WISC subtest scores were
computed and placed in rank order. On the basis of a chi-
square formula,2 a median test yielded a score of
X2 = ,0583; thus the null hypothesis is not rejected.
There was no significant difference in median variances of
WISC subtest scores for individuals judged to have normal or
borderline electroencephalograms and median variances for
individuals judged to have abnormal electroencephalograms.
Further, the same statistical procedures were applled
to the well behaved and behavioral problem groups separately.
A chi-square score of X2 = .02 was obtained for the well
behaved subjects, and a chi-square score of X2 = .29 was
obtained for the behavioral problem subjects. Agaln, the
null hypothesis cannot be rejected for either group. In
other words, when considered separately, neither the well

behaved nor the behavioral problem group possessed variances

significantly related to the degree of EEG abnormality.

°Siegel, op. cit., 107 and 111-116.
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Intellligence Quotients

The first secondary null hypothesis 1is:

Ho: The well behaved and behavioral problem groups
do not differ significantly in intelligence
quotients on the Wechsler Intelligence Scale
for Children.

There are other studles that reveal that behavioral problem
children may have more academic difficulty than well behaved
children; consequently, thelir mental abilities, over a
period of years, may not attalin optimum development. More-
over, teachers' perceptions of behavior problems may be
based, in part, on the child's academic achievement in the
classroom; 1t 1is therefore feasible that a child with

lower intelligence may be more readily labeled a behavioral
problem than a child of above average intelligence who
excels 1n classroom learning activities. It has been
suggested that low intelligence and an inability to com-
pete with the peer group in academic activities may 1lead
many children into socially unacceptable behavior. On
these bases, the following alternative statistical
hypothesis 1is made:

Hl: The well behaved subjects obtain intelligence
quotients on the Wechsler Intelligence Scale
for Children that are significantly higher
than those obtained by the behavioral problem

subjects.

Relevant data are reported in Table 4.2, 4.3, and 4.A4.
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TABLE 4.2
WISC VERBAL SCALE INTELLIGENCE QUOTIENTS

Group N Mean IQ Variance

Well

Behaved 35 108.00 96,8824

Behavioral

Problem 35 97.51 101.7866
TABLE 4.3

WISC PERFORMANCE SCALE
INTELLIGENCE QUOTIENTS

Group N Mean IQ Varlance

Well

Behaved 35 109.09 142.4336

Behavioral

Problem 35 99.03 167.2639
TABLE 4.4

WISC FULL SCALE INTELLI-
GENCE QUOTIENTS

Group N Mean IQ Variance
Well

Behaved 35 109.51 90.9630
Behavioral

Problem 35 98.14 117.9496
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An F test revealed that the hypothesis of no signi-
ficant difference in variances between the behavioral
problem and well behaved males cannot be rejected. In
contrasting the mean intelligent quotients of the two
groups, Verbal Scale, Performance Scale, and Full Scale
t-values of t = 4.4039,t = 3.3825, and t = L.6547,
respectively, were found; all values were significant at
the .05 level; thus the null hypothesis of no significant
difference between the groups on each of the WISC intelli-

gence quotients is rejected.

Academic Achievement

The second subsidiary null hypothesis tested relates
to academic achievement:
HO: The well behaved and behavioral problem groups
are not significantly different in the degree
of difference between thelr academlic achieve-

ment levels in reading and arithmetic and their
actual grade placement.

But numerous studies indicate that behavioral problem
children are often significantly lower than the peer group
in achievement in the core academic areas, and the
alternative hypothesls states:

le The well behaved subjects have less difference
between their actual grade placements and thelr
academic achievement grade placements in reading
and arithmetic, as measured by the Wide Range
Achievement Test, than the behavioral problem
subjects.

Relevant data to test the above hypothesis are reported in

Table 4.5 and Table 4.6.
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TABLE 4.5

DIFFERENCE BETWEEN ACTUAL GRADE PLACE-
MENT AND READING GRADE PLACEMENT

Mean
Group N in Months Variance
Well
Behaved 35 +.79 1.8467
Behavioral
Froblem 35 -.54 2.8795
TABLE 4.6

DIFFERENCE BETWEEN ACTUAL GRADE PLACE-
MENT AND ARITHMETIC GRADE PLACEMENT

Means
Group N in Months Varlance
Well
Behaved 35 -.29 0.4320
Behavioral
Problem 35 -.86 0.4789

An F test on the variances indicated that there was
no significant difference for either reading or arithmetic
achlevement. A t-test on the means of the reading achieve-
ment data ylelded a t-value of t = 3.6200; thus the null
hypothesls must be rejected: the mean reading grade place-
ment of the well behaved subjects was significantly
higher than the mean reading grade placement of the be-

havioral problem subjects. Similarly, a t-test on the means
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of the arithmetic grade placements yielded a t-value of

t = 3.5338; this provides the basis for the rejection of
the null hypothesis: the mean arithmetic grade placement
of the well behaved subjects was also significantly higher
than the mean arithmetic grade placement of the be-

havioral problem subjects.

Difference in Mental Abilities

The last subsidiary null hypothesis states:

HO: The well behaved and behavioral problem groups
do not have significant differences in their
mental abilities, as measured by the Wechsler
Intelligence Scale for Children.

Other research studies have found that behavioral problem
children, particularly those with brain damage, have
significant differences in selected mental abilities; but
there 1s no consensus as to which subtests reflect which
specific abnormalities. Although the directional alterna-
tive hypothesis is not testable because of confusion and
lack of support in previous studies, the groups' perfor-
mances on each of the eleven subtests were ilnvestigated.

The varlance and mean were computed for each of the

eleven subtests; an F ratio was applied to determine 1if

there were significant differences in the variances of the

two group's scores on each subtest,3 and a sub-test

3All of the F ratios were insignificant, except for
the Picture Arrangement subtest. Therefore, as noted
earlier, a different formula was used for the t-test.
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used to determine whether the grcups differed significantly
in thelr mean scores on any of the eleven WISC subtests.
Table 4.7 includes the means, variances, t-values, and
whether the t-value was significant, i.e., whether the null
hypothesls was accepted (no significance) or rejected
(significant). The results indicated that the well behaved
and behavioral problem groups did not differ significantly
on the following WISC subtests: Comprehension, Picture
Arrangement, ObJject Assembly, and Coding. The null hypo-
thesis 1s not rejected for the four aforementioned sub-
tests. The two groups did, however, differ significantly
on the following WISC subtests: Information, Arithmetic,
Similarities, Vocabulary, Digit Span, Picture Completion,
and Block Design. The null hypothesis 1s rejected for

these seven subtests.

TABLE 4.7

THE t-TEST BETWEEN THE GROUPS' WISC SUBTEST SCORES

_ _ 5 > Signi-
WISC Subtest Xl X2 S1 S t ficant
Information 11.80 9.11 6.34 7.81 4.21 Yes
Comprehension 9.94 9.43 6.11 3.90 0.96 No
Arithmetic 11.00 8.57 7.76 4,49 4,10 Yes
Similarities 12.51 11.06 6.37 5.11 2.53 Yes
Vocabulary 12.66 11.00 4.23 5.94 3.06 Yes
Digit Span 9.63 8.37 6.65 4,36 2.23 Yes
Picture Completion 12.91 10.46 7.85 13.43 3.14 Yes
Picture Arrangement 11.06 9.74 6.53 13.61 1.74 No
Block Design 11.37 9.49 5,48 5.14 3,13 Yes
Object Assembly 10.09 9.49 6.26 4,08 1.10 No
Coding 11.06 10.11 6.64 8.75 0.04 No
Nl = N2 = 35 X1 = Well Behaved X2 = Behavioral

Problem



92

Summary

An analysis of the data was made, with the level of
significance set at .05. The first null hypothesis is not
rejected; there was no significant difference between
the two groups in the degree of abnormality Jjudged to be
represented in their electroencephalograms. The second
null hypothesis 1is not rejected; the abnormality of the
electroencephalogram was not significantly related to the
difference between the WISC Verbal and Performance Scales.
The third null hypothesis is not rejected; there was no
significant difference in median variances of WISC subtest
scores for individuals judged to have normal or borderline
electroencephalograms and median variances for individuals
judged to have abnormal electroencephalograms; this lack of
significance was present in the behavioral problem and well
behaved groups separately, as well as when the groups were

combined. The first subsidiary hypothesis is rejected;
the groups were significantly different in their mean WISC

Verbal Scale, Performance Scale, and Full Scale intell-
igence quotients. Similarly, the second subsidiary hypo-
thesls 1s rejected; the mean reading and arithmetic achieve-
ment scores of the well behaved subjects were significantly
higher than those of the behavioral problem subjects.

The groups were not significantly different in their mean
scores on the Comprehension, Picture Arrangement, Object

Assembly, and Coding subtests; but the groups were
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significantly different in their mean scores on the
Information, Arithmetic, Similarities, Vocabulary, Digit

Span, Picture Completion, and Block Design subtests.



CHAPTER V

SUMMARY, CONCLUSIONS, DISCUSSION,
AND IMPLICATIONS FOR RESEARCH

Included in this chapter is a summary of the basic
problem and methodology involved in the study, a descrip-
tion of the conclusions derived from the data by the
application of appropriate statistical measures, a
discussion of the results within the present research
design and the relevant professional literature, and

discussion of several implications for further research.

Summary

According to the relevant professional literature,
behavioral problems in children may result from emotional
disturbances, neurological impairments, or a combination
of the two factors. Studies have indicated that: class-
room teachers are capable of 1dentifying behavioral problem
children; psychological tests can be used to diagnose be-
havioral problems, including neurological damage; and
electroencephalography may be used to detect neurological
and emotional abnormalities. Many of the abnormalities
detected by psychological tests and electroencephalography
are manifested in inappropriate social behavior. There

are, however, few 1f any studies that approach the diagnosis

94
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of behavioral problem chilldren from an empirical frame of
reference and thereby attain the validity and reliability
of the clinical Judgments that are necessary in the diag-
nostic process.

The purpose of the study was to determine if certain
physical and psychological factors used as diagnostic
indices differentiated between behavioral problem boys and
well behaved boys as identified by classroom teachers.

During the 1962-63 academic year, the classroom
teachers in St. Joseph County, Michigan, referred forty-
nine behavioral problem boys between the chronological ages
of 8-0 . years and 12-11 years to the Psychological and
Neurological Program administered by the St. Joseph County
Health Department, Centreville, Michigan. Each teacher
who referred a behavioral problem boy in this age group,
with the exception of two subjects who were disqualified
because of mental retardation, was requested to refer
the best well behaved boy and the second best or alternate
well behaved boy from the same classroom. The parents of
well behaved boys were contacted, and thelr cooperation
sollcited. After several follow-ups, thirty-five behavioral
problem boys, as defined by their classroom teacher, were
paired with thirty-five well behaved boys. Consequently,
the thirty-five pairs, composed of a well behaved boy and
a behavioral problem boy from the same classroom, were

controlled on: referring teacher's definition of the






96

terms "well behaved" and "behavior problem," sex and race
(all were Caucaslan males), grade placement, approximately
on chronological age, referring school district, and
geographical area.

The parents of each boy were oriented to the diagnostic
services. They were requested to obtain a physical examin-
atlion for theilr son; all of the subjJects in both groups
were essentially normal in over-all physical condition.

The psychological evaluation included the following diag-
nostic instruments: the Draw-A-Person Test, the Bender
Visual Motor Gestalt Test, the Wide Range Achievement Test,
and the Wechsler Intelligence Scale for Children. An electro-
encephalographic evaluation was also obtained. In specilal
cases, on the recommendation of the psychologlist or the
Director of the Health Department, an additional examination
by a consulting psychologist and/or a practicing neurologist
was provided.

To ascertain the success of the selection procedure,
the differences between the two groups' chronological ages
and actual grade placements were measured. It was found
that the selection had been successful; that 1s, the groups
were not statistically different in either chronological
ages or in actual grade placements. This fact obviously
strengthens the bases for assumptions derived from these

data.
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A study of the electroencephalographer's intra-
Judge reliability was made; this 1s an area that seems to
be totally omitted in the professional literature. Fifteen
palrs of electroencephalograms, i.e., fifteen from each
of the two groups, were re-rated after approximately eilght
months. The computation of a Pearson product-moment
coefficient of correlation (r = .6676) revealed that the
two ratings were significantly correlated; and, on the
basis of a binomial test (p = .059), the probability of
being rated more normal or more abnormal the second time

was not significant.

Conclusions

Three major findings emerged from the study:

(1) The electroencephalograms for each of the
fifteen behavioral problem subjJects and each
of the fifteen well behaved subjects, with
the subject's group membership concealed, were
rated on a five-category scale. It was found
that each category on the scale contained
exactly the same number of subjects from each
of the two groups. In other words, the behavioral
problem group and the well behaved group each
contributed four subjects to the normal EEG
category, eleven subjects to the borderline EEG
category, twelve subjects to the mildly ab-
normal EEG category, eight subjects to the ab-
normal EEG category, and zero subjects to the
markedly abnormal EEG category.

(2) Numerous studles suggest that a difference
between the Verbal Scale and the Performance
Scale of the Wechsler Intelligence Scale for
Children may be a valid indication of abnormality,
especially neurological impairment. The com-
putation, however, of a point biserial coefficient
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of correlation (r = -.07) between the degree
of EEG abnormalit? and the difference between
the two WISC scales failed to obtain signifi-
cance. It appears, therefore, that the ab-
normality of the electroencephalogram is not
reflected in the difference between the

Verbal and Performance Scales of the WISC.

Further, studles have suggested that the degree
of subtest scatter on the WISC may reflect
abnormality. Again, on the basis of a chi-
square formula (X2 = .0583), there was no
significant difference in median variances of
WISC subtest scores for subjects judged to

have normal or borderline electroencephalograms
and median variances for subjects judged to
have mildly abnormal or abnormal electroence-
phalograms. Moreover, a test of the groups
separately (X2 = .02 was obtained for the well
behaved subjects and X2 = .29 was obtained for
the behavioral problem subjects) revealed

that the rejection of the null hypothesis

was applicable to both behavioral problem and
well behaved boys.

In addition to the major findings, three secondary findings

were also identified:

(1)

(2)

(3)

It 1s feasible that classroom teachers'
perceptions of behavioral problems rely

heavily on academic criteria. On the basis

of t-tests applied to the data, it was found
that: the well behaved subjects scored
significantly higher than the behavioral problem
subjects in WISC Verbal (t-value = 4.,4039),
Performance (t-value = 3.3825), and Full Scale
(t=value = 4.6547) intelligence quotients.

Similarly, it was found that the well behaved
subjects scored significantly higher than

the behavioral problem subjects in both reading
achievement (t-value 3.6200) and arithmetic
achievement (t-value 3.5338).

Observation of the data and other research
studles failed to provide support for
proceeding to a profile analysis of the
Wechsler Intelligence Scale for Children, but
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the two groups' scores on each of the eleven
subtests were compared. It was concluded that
the variances of the subtests, with the
exception of the variance for the Picture
Arrangement subtest, were not significantly
different for the two groups; the groups were
not significantly different in their mean scores
on the Comprehension, Picture Arrangement,
Object Assembly, and Coding subtests; but the
groups were significantly different in their
mean scores on the Information, Arithmetilc,
Similarities, Vocabulary, Digit Span, Picture
Completion, and Block Design subtests (see
Table 4.7 for t-values).

These statidtical results provide the bases for several

considerations, which will subsequently be discussed.

Discussion

The indications are that the over-all selectlon or
sampling procedure was successful: of the possible
forty-seven behavioral problem males, thirty-five or T74.48%
were palred with well behaved males that adequately met
numerous selection criteria; the instrumentation was
consistent for both groups; and the groups did not differ
significantly in either chronological age or actual grade
placement.

The reliability results and the implications relative
to the use of electroencephalography are especially note-
worthy. Although the correlation estimate (r = .6676) was
significant from zero, it was lower than the generally
accepted standards for adequate criterion measures. The
effect of the unreliability is unpredictable, but it

probably served to increase the type II error. As far as
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can be ascertained, the lack of concern of other investi-
gations for estimating the reliability of electroence-
phalography, particularly when clinical judgment 1s involved,
causes one to cast some serious doubts on the conclusions

of these previous studies.

Similarly, as cited earlier, relevant research
suggests that electroencephalography 1s capable of detecting
emotional problems and neurological abnormalities, and
that the incidences of both of these factors are greater
in behavioral problem children than in well behaved chil-
dren. Emphasis was placed earlier on the unacceptable socilal
behavior of children with neurological impairment, e.g., the
hyperkinetic behavior syndrome, which includes many of the
types of behavior that are commonly labeled "problems"
in the classroom. Nonetheless, on the basls of the controls
maintained in this study, behavioral problem boys, as
defined by classroom teachers, did not possess a higher
degree of abnormality in theilr electroencephalograms than
well behaved boys.

Psychological and psychiatric studies have stated
that a difference between verbal and performance factors,
e.g., the difference between the Verbal Scale and the
Performance Scale of the Wechsler Intelligence Scale for
Children, offers a good indication of abnormality, parti-
cularly brailn damage. Likewise, electroencephalography

1s reported to be one of the best diagnostic instruments,
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especlally for neurological problems such as brain damage.
Regardless of these previous reports, no relationship be-
tween the degree of abnormality in the electroencephalogram
and the difference between verbal and performance factors
was found for the sample of this study. This finding
ralses questions about some of the assumptilions that are
currently being used in clinical diagnosis.

Diagnosticians have assumed that an erratic profile
for the Wechsler Intelligence Scale for Children reflects
emotional problems and possible organicity. This assump-
tion also was not supported by the data of this study;
furthermore, the relationship was not present in the data
for the behavioral problem subjects considered separately
from the well behaved subjects.

Educational factors are involved in a classroom
teacher's identification of behavioral problems. That is,
whereas the clinician may emphasize other objectives,
such as the wish to establish a therapeutic relationship,
the classroom teachers are prone to involve educational
objectives into thelr perceptions of behavior. This
difference 1s exemplified in this study in that the teacher-
selected well behaved boys were significantly higher than
the behavioral problem boys in intelligence quotients,
reading achievement, and arithmetic achievement. In view of
the scores, it is feasible, however, that teachers classify

the lack of behavioral problems, 1.e., the well behaved
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subjects, on the basis of how easy it 1s to teach the
chlld, rather than by using low educational attainment for
determining the behavioral problem child; e.g., note that
the mean intelligence gquotients for the behavioral problem
subjects were in the average range.

The lower intelligence quotients and poor academic
achlevement that distinguish the behavioral problem male
from the well behaved male in educational activities may
be the bases for the significant differences found between
the two groups on the following WISC subtests: Information,
Arithmetic, Similarities, Vocabulary, Diglt Span, Picture
Completion, and Block Design. The first four of these
subtests have obvious relatlonships to classroom learning,
and the last four subtests might easily reflect a poor
academic incentive or motivational factor that might have
resulted from a period of poor educational achlevement and
unsatisfactory soclal relationships. It 1is particularly
surprising, however, that the groups were not significantly
different in thelr mean scores on the Comprehension subtest.
Thls subtest 1s typlcally interpreted as suggesting a
chlld's loglcal reasoning and judgment in social problem-
solving situations; thus the behavioral problem children
would be expected to score lower than the well behaved

children on this subtest.l The Picture Arrangement subtest

1Some of the soclally-oriented questions on the
Comprehension subtest include: '"What is the thing to do if
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might be interpreted to reflect a child's perception of
and ability to cope with a social environment; i.e., the
themes of the picture-stories depict soclial relationships.
Thus, behavioral problem children would be expected to
score lower than well behaved children on the Plcture
Arrangement subtest; yet, the two groups were not signifi-
cantly different and the null hypothesis was not rejected.
It might further be noted that the results of the Object
Assembly and Coding were not significantly different
between the two groups; but these performance subtests tend
to possess rationales similar to those of the Digit Span,
Picture Completion, and Block Design subtests, subtests on

which the two groups were significantly different.

Implications for Research

One of the primary points brought out by this study
was the low reliability of clinical judgment 1n electroenceph-
alography. Certainly replication 1s called for to substan-

tiate or repudiate this finding. The rating scale used for the

a fellow (girl) much smaller than yourself starts to fight
with you?" "Why are criminals locked up?" "Why should
women and children be saved first in a shipwreck?" and "Why
should a promise be kept?" These questions and others on
the Comprehension subtest obviously possess content that
should result in different types of answers from children
considered to be "behavioral problems" and "well behaved."
That 1s, the behavioral problem children would be expected
to have more incorrect responses.
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electroencephalograms complies with accepted standards,2

and the education and experience of the electroencephalo-
grapher would support optimum reliability.3 But, in the
routine procedure of an electroencephalography laboratory
that 1s serving numerous referral sources, it 1is impossible
to control all influencing variables; for example, the
number of severely abnormal electroencephalograms inter-
preted for other referrals sources on the same day or during
the same week as the ratings of the electroencephalograms

of this sample might have influenced the electroencephalo-
grapher's diagnostic frame'of reference. Therefore, 1t 1s
recommended that further study on the use of clinical
Judgment in electroencephalography be made; thils research,
moreover, should include: well defined diagnostic categories
that rely on quantifiable data as well as clinical im-
pressions, carefully constructed rating instruments, con-
trolled selection of subjects, and special facilities and

personnel that will restrict and measure uncontrolled

2A. W. Bendig, "The Reliability of Self-Ratings as
a Function of the Amount of Verbal Anchoring and of the Number
of Categories on the Scale," Journal of Applied Psychology,
Vol. 37 (1953), 38-41. The number of categories and
anchoring points appear to be compatible with the con-
clusions and recommendations of Bendig's research.

3A. W. Bendig and Janine Sprague, "Rater Expérience
and the Reliability of Case History Ratings of Adjustment,"
Journal of Consulting Psychology, Vol. 18 (1954), 207-211.
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variables. The use of several electroencephalographers,
to allow an investigation of inter-judge reliability,
would be especially valuable.

In view of the inferred discrepancies bétween
teachers' perceptions and cliniclans' perceptions of
behavioral problem children, a careful analysis of
the components of the definitions used by both teachers
and clinicians should be made. This might be obtained
through interviews or by a comparative analysils of
descriptions of behavior; e.g., a video tape of a child's
behavior in a classroom setting might be rated by both
clinicians and teachers.

The use of the subtests of the Wechsler Intelligence
Scale for Children as indices of emotional problems or for
inferring neurological impairment, a practice that 1is too
frequently used by diagnosticians, necessitates additional
research before reliability and validity can be assumed.
Similarly, many of the problems inherent to using clinical
Judgment in electroencephalography are applicable to the
use of clinical judgment with mental abilities tests. 1In
other words, the tests, such as the WISC, are standardized
to yield intelligence quotients that have a relatively
common frame of reference for interpretation, but the
subtest scores are not as easy to interpret consistently.
It seems that research should be conducted on the intra-

Judge and inter-judge reliabilities for the interpretation
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of subtest scores; i.e., the question might be asked: Are
the diagnosticians consistent in their clinical interpre-
tations of the WISC profile? Furthermore, it 1s necessary
to determine the validity of the assumptions underlying the
clinical interpretation of mental abilities tests. This
problem was exemplified by the fact that the behavioral
problem males were not significantly different from the
well behaved males on the Comprehension subtest.

Both the professional literature and the statistical
contradictions point to the need for a review and re-
vision of exlisting behavioral syndromes, many of which
over-lap, and a rigorous empirical investigation, employing
more than medical opinion, on what behavioral symptoms are
valld indicators of emotional disturbance and neurological
impairment. Many of the "clinical facts" used in research
might be more appropriately termed "clinical opinions." It
would be desirable, therefore, to investigate the relation-
shlp between the behavior symptoms that may be observed
in varied settings, e.g., in the classroom as well as in
the clinic, and the diagnostic value of psychological
tests, electroencephalography, and neurological examina-
tions.

Many studles are based on few subjects, yet broad
concluslions are generalized. Some include subjects with
heterogeneity 1in chronological ages; and many

Include specific types of subjects; but the authors still
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generalize the results to the general population. Such
practices not only defy common sense, but contradict
the objectives of sclentific research. It is recommended
that the study be replicated in total in another setting.
Essentlal to such a study would be: controlling variables
that have been mentioned, considering the developmental
effects, and using sample sizes that will allow for
generalizations. For example, although the present
study used a chronological age range of only five years,
which 1s narrower than that of previous studies and attempted
to account for possible developmental effects, 1t is
feasible that a more limited range would provide more pre-
cision, especlally in the use of electroencephalography.
The need for multi-faceted diagnostic services for
behavioral problem children is accented by the present
results. It does not appear that the results obtained by
a single diagnosticlan, whether he be psychologist, electro-
encephalographer, or physician, can be accepted unquestion-
ably. In other words, there are enough discrepancies
contradictions, and ambiguities in the research literature
and in the findings of these data to justify the assertion
that the diagnosis of behavioral problem children must in-
clude educational, social-developmental, psychological,
and medical information. Then, 1t 1s requisite to combine

these data and objectively weight each pertinent bit of
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information; neither the uniting nor weighting of diagnostic
data has been adequately investigated.

The behavioral sciences must strive for improved
understanding of the behavioral problem child. Psychologi-
cal, educational, sociological, and physiological factors
must be prudently yet rigorously investigated. Objective
bases for the previously subjective assumptions must be
sought; at the same time the child's personal welfare
must be maintained as the primary motive for research

efforts.
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INFORMATION SHEET

PSYCHOLOGICAL AND NEUROLOGICAL PROGRAM

WHO ADMINISTERS THIS PROGRAM - The County Health Department.

WHAT CHILDREN ARE ELIGIBILE - Any child whose behavior is
abnormal. He may be an aggressive trouble maker
or a shy withdrawn child. He may exhibit anti-
soclal or criminal tendencles or he may merely
appear confused.

WHAT CHILDREN ARE NOT ELIGIBLE - The definitely retarded.
These should be referred to Speclal Education.

WHAT DOES THE PROGRAM DO - It provides a complete psycho-
logical evaluation including a personallty
appralsal. It provides an electroencephalogram
to determine abnormalities in brain function.

It provides consultation with Clinical Psycholo-
glsts and Neurologists for recommendations for
treatment.

WHAT WILL THE PROGRAM DO FOR THE SCHOOL - A complete re-
port on the results will provide the school with
a full knowledge of the child and his problems.
It will make recommendations for action by school
personnel to benefit the child.

HOW LONG DOES IT TAKE TO GET A REPORT - About two months
from date of referral.

WHAT DOES THE PROGRAM COST THE PARENTS - The only cost to
parents 1s for the physical exam and transporta-
tion to testing sites.

HOW IS REFERRAL MADE - The teacher fills out a referral
form in detall. She must also notify the parents
that she 1s referring the child and the reasons
therefore.
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INFORMATION SHEET, Continued

WHAT WILL THE PROGRAM DO FOR THE CHILD - Recommendations for
treatment will be given the parents, the school,
the family physician and any others concerned with
the chlld. A treatment program for emotionally
disturbed children 1is planned for the near future.
Nurses willl follow-up the program, to assist in
recommended treatment where needed.
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Child's Name

Address

Last First

Middle

Parents' Names

Street or Road

City or Township

Age

Blirth date

Grade

Sex

Race

Reason for Referral - (Be specific and give details)

(Use additional sheet if needed)
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Physical handicaps or abnormalities

Summarize school progress by subjects below

Person Making Referral

Title

School

Date
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Nurse's Report of Home Visit Psych. and Neur. Program

Child's Name

Last First Middle

Address

Age Birthdate Grade

Describe Home

Medical History (Include birth difficulties and virus
diseases)

Congenital and Acquired Defects
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History of Behavior Problem

Attitude of Parents

Nurse's Slgnature

Date
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Nurse's Follow-up Report Psych. and Neur. Program
Child's Name

Last First Middle
Address
Age Birth Date Grade

Report from School

Report from Home

Nurse's Signature

Date
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Physical Examination for Psych. and Neur. Program

Child's Name

Last First Middle

Age Sex Race

(Please note only abnormal findings)

General Appearance

Nutrition

Head

Ears, Eyes, Nose, Throat

Neck

Chest

Heart

(over)



142

Abdomen

Geniltals

Extremeties

Reflexes

Abnormalities not noted above

Summary of Physical Examination

Physician's Signature

Address

Date
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Psychologlst's Report
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Psychologists Report Psych. and Neur. Program
Chlld's Name

Last First Middle
Address =
Age Sex Grade

Results of Testing

Narrative Summary of Testing

(over)
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Conclusions

Recommendations

Refer to Clinical Psychologist Yes No

Signature of Psychologist

Date
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Clinical (Consulting) Psychologist's Report
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Clinical Psychologists Report Psych. and Neur. Program
Child's Name _

Last First Middle
Address
Age Sex Grade

Narrative Report of Interview:

(over)



Conclusions

Recommendations
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Signature of Clinical Psychologist

Date
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y
BRONSON METHODIST HOSPITAL KALAMAZOO, MICHIGAN ;
ELECTROENCEPHALOGRAPH REQUISITION LT
NAME: AGE: 12 years DATE: 8-22-63
ADDRESS:
HOSPITAL ROOM # ADMISSION #

HISTORY: (Type and frequency of seizures, if any, age at
onset, approximate frequency, significant
trauma or organic brain disease.)

MEDICATION DURING PAST WEEK:
DIAGNOSIS OR DIFFERENTIAL DIAGNOSIS: “1I
TYPE OF STUDY (Check one): Routine X Localization !
ARE THE FOLLOWING PERMITTED: s
Photlc Stimulation Yes X No
Hyperventilation Yes X No

EEG FINDINGS AND INTERPRETATION: DATE:9-16-63 EEG.NO.5008-R

Background pattern shows rather well formed 9-10cps.
bi-occipital alpha. Anteriorally in addition to the
alpha there 1is considerable 5-7cps. theta with super-
imposed low voltage fast activity. Frequency and
amplitude modulation are falrly good. Drowsiness pro-
duces loss of background detall, some bl-parietal slow
wave actlvity, but does not reach the deeper stages of
sleep. Triangles and vertex reference recording show no
definitive lateralising signs. Photlic stimulation pro-
duces conslderable driving but no paroxysmal activity or
lateralising signs. Hyperventilation produces consider-
able slowing with voltage bulld-up, some suggestion of a
splke-wave like discharge, much notching and shouldering
of theta frequencies, but no paroxysmal seizure discharges.
Recovery 1s prompt.

INTERPRETATION
Record is within normal limits and contalins no localising
or lateralising signs.

REFERRING PHYSICIAN: W.R.Storer, M.D. (SIGNED)

REPORT TO BE SENT TO: St. Joseph County Donald W.VanLiere,Ph.D.
Health Dept.
Centreville, Mich.

Form 406 ER
Rev. 3-62
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ROSTER OF PERSONNEL

Name

W. R. Storer

Mabel Critchfield

Georgla Welr

Marion Benit

Robert H. Woody

John Warfield

Donald W. Van Liere

Position

Administrator

Public Health
Nurse

Public Health
Nurse

Public Health
Nurse

Psychologist

Clinical
(consulting)
Psychologist

Electroenceph-
alographer

Education and Experilence

M.D., Indiana University,
1934; eight years public
health administration;
seventeen years prilvate
practice.

Cook County School of
Nursing; R.N., State of
Michigan; R. N., State of
Illinols; eleven years
public health nursing.

St. Joseph School of
Nursing;

R.N., State of Michigan;
six years public health
nursing.

Mercy Central School of
nursing; R.N., State of
Michlgan; two years pub-
lic health nursing.

B.M., Western Michigan
University; M.A., Michil-
gan State University;
Ed.S., Western Michigan
University; Now enrolled
for Ph.D. program at
Michigan State University;
two years teacher and
counselor; three years
school diagnosticilan; one
year public health psy-
chologist.

B.A., Kalamazoo College;
M.A., University of Den-
ver; two years clinical
psychologist; one year
public health clinical
psychologist.

Ph.D., Indiana University;
Post-doctoral study in
electroencephalography at
the University of Michigan
of Michigan; Director,




Claude M. Lowry
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Neurologist

Special Diagnostic Ser-
vices, Bronson Metho-
dist Hospital, Kalama-
zo00, Michigan, and
Chairman, Department of
Psychology, Kalamazoo
College.

M.D., University of
Michigan; Diplomate of
American Board of Psy-
chiatry and Neurology

in Neurology; eight
years practicing neurol-
ogist.

o4
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Health Department
St. Joseph County
Centreville, Michigan

July 9, 1963

Dear

As you may recall, you referred
to the St. Joseph County Health Department for diagnostic
testing regarding his behavioral problems.

We are going to palr a small group of boys that have
exhiblted behavioral problems with a group of beys from the
same classes that are well-behaved. Perhaps through this
comparison of test data, the research will provide recommen-
dations to eliminate adverse conditions that are assoclated
with behavioral problems.

Would you, therefore, please complete the enclosed form,
glving the names and addresses of the two best-behaved boys,
i.e., boys that do not exhiblt behavioral problems, that were
in the same grade classroom as

during the 1962-63 school year.

It will not be necessary for you to contact the parents
of these well-behaved children, as we will mall them a
description of the dlagnostic services and ask for their
cooperation. There willl be no charge to these parents and
the test data obtained will be provided to both the parents
and the school, so that the results may be used to the ad-
vantage of the child.

Since our time schedule for completing this research 1is
limited, would you please aid us by returning this form at
your earliest convenlience. Your cooperation will be sin-
cerely appreclated.

Yours truly,

W. R. Storer, M. D.
Director

Enc.

.
O B
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Health Department
St. Joseph County
Centreville, Michlgan

August 12, 1963

Dear Mrs. :

As you may recall, I malled you a letter a few
weeks ago requesting the name of the best-behaved boy
that was in your classroom, 1.e., in the same grade as
, the boy that you referred to the
Diagnostic Program during the past school year.

I realize that the summer 1s a hectic period for
the teacher, with vacations and summer school, but our
testing program requires that we complete the dlagnostic
services for well-behaved boys by the end of September.
Therefore, at you earliest convenience, would you return
the form providing the names of the best-behaved boy and
the next to the best behaved boy (to be used as an alter-
nate) that were in classroom during
the 1962-63 school year.

I am enclosing a duplicate copy of the form, 1in case

the first letter has been misplaced.

If there are any questions, please feel free to call

me at my office in Centreville, 467-2795.

Sincerely yours,

W. R. Storer, M. D.
Director

Enc.

—r
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WELL-BEHAVED BOYS

Referral for Diagnostic Services

The followlng two boys were in 's
grade classroom during the 1962-63 school year
and did not present any behavioral problems, 1.e., they
were well-behaved and opposite of a definition of "behav-
ioral problem" as I (the classroom teacher) understand 1it.

The best-behaved boy was:

Child's Name

Parents' Name

Address

City

The second best-behaved boy (to be used as an
alternate) was:

Child's Name

Parents' Name

Address

City

This form was completed by:

Teacher's Name

School and School District

Please return this form immediately to:

Dr. W. R. Storer, Director
St. Joseph County Health Department
Centreville, Michigan
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St. Joseph County
HEALTH DEPARTMENT
Telephone HO T7-2795
Centreville, Michigan

Dear

The St. Joseph County Health Department received a
Federal grant for the study of behavioral problems in
children. In the past year, over one hundred and twenty-
five children with behavioral problems have received
diagnostic services; and in many cases, provislons were
made for treatment.

For research purposes, we are now offering the same
diagnostic services to a small group of boys who are not
behavioral problems, but are, according to their teachers,
well-behaved in the classroom. By comparing the test scores
of these well-behaved boys with some of the boys that have
behavioral problems, we hope to be able to eliminate adverse
conditions that frequently 1limit a child's opportunity for
learning.

Your son, ,» has been recommended by his
past teacher as belng an example of a well-behaved boy,
and we would like to offer him the diagnostic services at
no charge.

The dlagnostic services will proceed in the following
manner:

1. Physical Examination: A blank will be filled out by
your family physician regarding your son's general
physical health. This, i1f there is a charge, will be
the only cost to the parents.

2. Electroencephalograph: This EEG measurement, which
does not require drugs and does not cause any paln or
physical reaction, determines if the brain of the
child 1is functioning properly. Frequently, this
examination may uncover convulsive disorders or other
problems that the parents may not have been aware of,
but had, nonetheless, been affecting the child's
development. Since this examination 1s done at
Bronson Hospital in Kalamazoo, requiring about two

-
a‘-
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hours, we wlll pay you approximately four dollars
($4.00) to cover your travel expense, and, of
course, there will be no charge for the examina-
tion.

3. Psychological Examination: Each child will re-
celve an assessment of mental abilitles, academic
achievement, personality characteristics, and
perceptual skills. This examlnation wlll be done
at the Health Office 1n Centreville. This inter-
view will provide insight into your son's learning
ablilities and, perhaps, provide recommendations
to you and the school that can be used to help
your son fully achleve hils potential and avoid
certaln problems that might otherwise develop.
Agaln, there will be no charge for thls service.

At the completion of the examination series, a report
of the findings will be sent to you and the school.

Since we sincerely believe that these services will
be a distinct benefit to your son, as well as to the other
children that are affected by the results of the research
study, and since there 1s no charge, we urge you to accept
this offer.

Will you please complete the enclosed form and return
it to our office immediately. If you do wish to accept the
diagnostic services, we will then contact you to arrange
convenient times for the appointments. If there are any
further questions, please feel free to write or call me at
Centreville U467-2795.

Yours truly,’

W. R. Storer, M. D.
Director

Enc.
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Health Department
St. Joseph County
Centreville, Michigan

August 12, 1963 i

Dear Mr. and Mrs.

On July _ , 1963, I mailed you a letter describing a
dlagnostic program for well-behaved children that 1s belng
offered by the St. Joseph County Health Department. Your
son, , was recommended by his classroom
teacher as the best behaved boy in his classroom last year.

The parents of other well-behaved children who have |
recelved these services have stated that they belleve the -y
program will help to insure continued success in school for A
thelr son. As a physician, I would also recommend these o
services, as they provide an excellent opportunity to guard !
against any unforseen physiological or psychological problems. “

As you may recall, these medical services are being
offered to you at no expense. The only cost to you, if any,
will be a physical examlination by your family physician.

The interview wlth the psychologist, Mr. Robert Woody, 1n
Centreville, and the electroencephalogram in Kalamazoo will
be pald for by the Health Department. You will also be
relmbursed for your travel expense to Kalamazoo.

I am enclosing another copy of the form, which I would
appreclate having returned to me at your earliest conven-
ience, indicating whether you would or would not like to
have these services reserved for your son. Since thils oppor-
tunity 1s being offered to only fifty (50) well-behaved boys
in the entire County, we will offer the services to another
child 1if you do not choose to participate.

If there are any questions, please feel free to call me at
my office in Centreville, U467-2795.

Sincerely yours,

W. R. Storer, M. D.
Director
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ACCEPTANCE FORM
Re:

Please return immediately to: Dr. W. R. Storer, Director
St. Joseph County Health Dept.

Centreville, Michigan

After reading your description of the dlagnostic services
that are being offered, at no charge, to a small select
group of well-behaved boys, we have declided that: (check one)

Yes, we will accept the offer and cooperate with the
dlagnostic program. We understand that we and the

school will be provided with the results, which may
prove useful in avolding problems that might 1limit

our son's learning abllity.

No, we do not wish to accept your offer of the
diagnostic services.

Parents' Name

Address

Telephone
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EEG Recording Procedure

Electrodes are applied with bentonite or EKG solution
to the scalp or ears at the positions determined by the
attached dlagram. Routinely 17 electrodes are used as indi
cated by the numbers.

Recording procedure 1is as follows: Square wave cali-
bration at 20 and 50 microvolts. Brain wave calibration
using G G - 23/24 (see electrode placement diagram for
locatio%s of numbers used. = grid one and G, = grid two
on push-pull amplifiers of a &rass Model IV 8 cgannel
Electroencephalograph). Each of the following 2 minute
epochs 1s then recorded.

1. 6, - 1 2 3 4 5 6
Gy -23/24 23/24 23724 23/24 23/24 23/24
2. G, - 1 2 3 4 5 6
6; 2k 24 2k 24 o 24
3.6, - 1 2 3 y 5 6
G, - 23 23 23 23 23 23
be oGy - 1 2 3 4 7 8 7
G2 - 3 4 5 6 3 Yy 5
1 1
5. G, - 1 2 3 4 9 10 7
6y - 3 4 11 12 19 20 5
6 Gl - 7 3 4 7 8 7 5
6; - 3 3 8  23/24 23724 5 6
1 1
7. G, - 1 3 9 11 2 4 10
G% - 3 gt 5 19 4 101 6
8. G, - 1 2 11 12 7 8 19
6y - 11 12 7 8 19 20 5
9. G, - 1 7 3 11 12 2 8
6, - 7 3 1 3 4 8 4
0. G, - 7 3 5 19 20 8 4
1. 6, - 1 2 11 12 7 8 19
G2 - 21 (vertex)
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13.

14,

15.
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G - 1 2 5 6 7 8 9 10
G2 - 21 (vertex)

Photic stimulation using a Buffington stimulator.
Electrode placement as for epoch 4. One channel is
used to record photic stimulation. Activation fre-

quencies are as follows: 15 - 2 - 4 -6 -8 - 10 - 12
-~ 14 - 16 - 18 - 20 - 22 - 24 - 26. Alternating ten

seconds of activation and resting record are done.

3 minutes of hyperventilation (HV) is obtained.
Electrode placement is the same as epoch 4. Suffi-
cient post HV recording is obtained to permit record
to return to pre HV level.

Repeat epoch 1.

Brain wave and square wave calibrations are repeated.

Donald W. Van Liere, Ph.D.
Electroencephalographer
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Code number

173

Name

Group

CLASSIFICATION OF EEG'S

Predominant frequencies

Frontal

Parietal
Occipital
Temporal

Alpha pattern

Good _
Poorly formed
Notched and
shouldered
Spiky -
positivities
negativities

Organization

Good -
Fair
Poor

General Characteristics

Normal areal voltage
distribution
present

Anterior voltage dis-
placement

Overall low
amplitude

Hemisphere asymmetry-
right
left

Change with sleep

Alpha loss
Slowing
Bl-parietal slow
waves
Sleep spindles
Splkiness
Burstiness
Sleep patterns-
normal
atypical

6.

7.

8.

9.

Photic stimulation

Alpha blocking-
yes__ no
Driving
all frequenciles
slow "
fast "
Spiking

Paroxysmal

Notching and
shouldering

Focal signs

Hyperventllation effect

None

Slowing

Voltage build-up

Spike wave

Paroxysmal

Time of occurrence of

major hyperventilation

abnormality
Record classification

Normal

Borderline

Mildly abnormal
Abnormal

Markedly abnormal

Clinical correlates

(=
149 PP 0
WO wel Oy
) ~Z £ 0
o =0 o4]
22 88 33
Petit mal N o TP
Grand mal
Mixed type

Temporal lobe

Brain damage-
generalized

focal

Personality
disorder

Other focal
conditions




APPENDIX S
Criteria for Rating The

Electroencephalograms

174



175

Criteria for Rating The
Electroencephalograms

The ratings of the over-all quality of the electro-
encephalograms were based on the following definitions:

Normal EEG--An EEG recording in which frequencies,

thelr amplitude and areal distribution are similar

to those found in individuals with normal clinical
histories and of comparable age.

Borderline (non-specific)--A record which cannot

be classiflied as normal, has minor atypicalities,
such as slowing, disorganization, poor frequency
and amplitude modulation but for which there are no
specific clinical correlates.

Mildly Abnormal--A record which has greater
atypicalities than the above and for which a speci-
fied clinical correlate or correlates can be given.

Abnormal--A record which shows marked atyplcality
of frequency, amplitude, and organization. Spikes,
splke-wave discharges, and focal signs may be
present. These abnormalities have specified clini-
cal correlates.

Severely Abnormal--Similar to the "Abnormal"
category, but the records contain a poorer quality
in the aforementioned areas.

The electroencephalographer believes that hls diag-

nostic frame of reference 1s simllar to that discussed by

2

Schwab,land Cohn. The criteria used in classifying an

EEG are identical to those discussed by H1ll and Parr.3

lR. S. Schwab, Electroencephalography in Clinical
Practice (Philadelphia: W. B. Saunders, 1951).

2R. Cohn, Clinical Electroencephalography (New
York: McGraw-Hill, 1949).

3D. Hill and G. Parr, Electroencephalography:
A Symposium on Its Various Aspects (New York: MacMillan,
1950), pp. 88-89.
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