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CHAPTER I 

INTRODUCTION 

Purpose and Scope 

In the past few years, there has been considerable 

interest and concern related to the diagnosis and treatment 

of learning disabilities in children. Several programs of 

assessment and remediation have become popular. This may 

be an unfortunate state of affairs, however, in that most 

of the commonly used programs are based on what Scott (1970) 

called speculative neurological and genetic interpretations. 

Sprague (1973), speaking of Scott's analysis of the situ

ation, noted that such speculations abound in the absence 

of sound empirical data. 

There is, however, an important area of research that 

has begun to contribute to an understanding of learning 

disabilities. Dykman, Ackerman, Clements, and Peters (1971) 

postulated faulty attention to be a basic characteristic of 

children with learning disabilities. Following the reason

ing of Dykman and his colleagues, a systematic investiga

tion of learning disabilities in children was initiated at 

Texas Tech University by Anderson, Halcomb, and Doyle 

(1973). They investigated vigilance, a component of atten

tion, demonstrating that performance on a vigilance task 



provided an adequate measure of attentional deficits among 

children with learning disabilities. It was also found 

that a vigilance task could reliably discriminate differ

ences in motor activity levels within the learning dis

abilities population. 

Based upon the research of Anderson, Halcomb, and 

Doyle, Ozolins (1974), testing the applicability of the 

inhibition theory of Dykman et al. and Luria (1961), inves

tigated the efficacy of using feedback techniques as a 

means of decreasing the vigilance decrement found in hyper

active and hypoactive children with learning disabilities. 

Ozolins compared the performance of hyperactive and 

hypoactive children under two conditions of constant know

ledge of performance. Under the condition of constant 

knowledge of correct detections (KR+), hyperactive and 

hypoactive children did not differ in the number of correct 

detections of the signal; but hyperactive children made 

significantly more false positive, or false alarm, 

responses. Under the condition of constant knowledge of 

false alarm responses (KR-), hyperactive and hypoactive 

children did not differ in the number of false alarms; but 

hypoactive children made fewer correct detections, while 

hyperactive children made more correct detections. 

Ozolins' data appeared to support the theory of Dykman and 

Luria, namely that hyperactive learning disabled children 



are overly attentive to their environment, while hypoactive 

children are underattentive to theirs. Such a difference 

between the two subgroups is said to result from the pres

ence of different inhibitory processes on an excitation-

inhibition continuum. Such processes are believed to have 

a subcortical locus. 

The present study followed from the work of Ozolins. 

It examined the effects of a continuum of constant and 

partial schedules of knowledge of results feedback on the 

vigilance behavior of hyperactive learning disabled chil

dren. The effects of partial feedback schedules on the 

vigilance behavior of learning disabled children have here

tofore never been examined. The rationale for the con

sideration of partial feedback stems, in part, from two 

studies dealing with concept attainment of hyperactive 

learning disabled children (Freibergs and Douglas, 1969; 

and Parucka, 1972). Both of these studies noted a marked 

and dramatic performance decrement when learning disabled 

subjects were switched from a constant schedule of posi

tive reinforcement to a fifty percent fixed ratio schedule. 

While several explanations have been offered for this 

phenomenon, the present study sought to investigate the 

possibility of qualitative differences between hyperactive 

learning disabled children and normal children on one 

aspect: the utilization of feedback information, given 



the different attentional behavior in these two groups. 

According to the inhibition theory of learning disabili

ties, different schedules of knowledge of results (KR) 

should result in different performance decrements on a 

vigilance task between the two groups and between KR condi

tions. Hence, such an investigation would provide a fur

ther test of the adequacy of the theory in accounting for 

the attentional behavior of learning disabled children. 

In addition, an understanding of the effects of different 

feedback schedules on hyperactive children should have 

important application to the classroom management of such 

children. 

The following review of the literature consists of 

three parts: (a) Learning Disabilities of Children is an 

overview of the formulation of the so-called learning 

disabilities syndrome, explaining the major theories 

accounting for the etiology of the syndrome; (b) Attention 

Deficits and Learning Disabilities describes the atten

tional deficit explanation for this syndrome; and (c) Vigi

lance and Knowledge of Results discusses the history of 

the use of the vigilance task as a method for identifying 

children with attentional deficits and of distinguishing 

qualitatively between hyperactive and hypoactive children 

with learning disabilities. 



Review of the Literature 

Learning Disabilities of Children 

With so much speculation about the nature of learn

ing disabilities, it is noteworthy that several authors 

have expressed doubts that the term learning disabilities 

describes a true syndrome (Johnson and Myklebust, 1967; 

Schulman and Reisman, 1969; Kirk, 1968; and Werry and 

Sprague, 1970). Indeed, several authors have concluded 

that there is no single reaction pattern or syndrome of 

behavior common to the learning-disabled population 

(Orton, 1937; Gates, 1941; Critchley, 1964; Natchez, 1968; 

Harris, 1970). Clements (1966), observing some fifty des

criptive labels in common usage, believed each learning 

disabled child to have his/her own particular cluster of 

symptoms and, hence, to be a unique type of child with 

minimal dysfunction of the central nervous system. Review

ing the report of Task Force I of the National Institute 

of Neurological Diseases and Blindness and the National 

Society for Crippled Children and Adults, Clements con

cluded that such deviations of the central nervous system 

were manifested as impairments in perception, language, 

memory, and concept attainment. Several characteristics 

have been observed to be exhibited by learning disabled 

children. They include (a) motor impairment and/or slow 

motor development; (b) distance-time-space and left-right 



confusion; (c) deviations from average activity levels; 

(d) emotional lability; (e) distractibility with short 

attention span; (e) average to above average intelligence 

with discrepancies between academic expectations and class

room achievement (Bryant, 1963; Clements and Peters,- 1962; 

Johnson and Myklebust, 1967). 

Attempts to explain the etiology of learning disa

bilities have been reviewed by Batement (1966). Bateman 

divided the investigations of learning disabilities into 

four theoretical categories, including brain damage or 

dysfunction, multifactor, cerebral dominance, and matura-

tional lag. 

Damage to several areas of the brain have been impli

cated by the brain damage or dysfunction theory. These 

include the angular gyrus, the parietal lobes, the parietal-

occipital lobes, the visual association areas, the second 

frontal gyrus, and the connection between the cortical 

speech mechanism and the brain stem centrencephalic system 

(Bateman, 1966). Investigators of brain damage or dysfunc

tion include Barsch (1962), Clements and Peters (1962), 

Bryant (1962), and Cohn (1964). Clements (1966) noted devi

ations of central nervous system functions to be manifested 

by various combinations of impairment in perception, concep

tualization, language, memory, and control of attention, 

impulse, or motor function. Such combinations have been 



observed clinically in learning disabled children. Indeed, 

the term minimal brain dysfunction syndrome (MBD) often has 

been applied to all learning disabled children because of 

the presence of so-called soft neurological signs which 

occur in a large proportion of them (Clements and Peters, 

1962). Gross and Wilson (1974), citing traditional neu

rology, differentiated between minimal (soft) neurological 

disturbances and severe (hard) neurological signs, as fol

lows: soft signs include clumsiness, nystagmus, and mixed 

or confused laterality, while the hard signs consist of 

motor weakness, spasticity, abnormalities of sensation, 

and pathological presence or absence of certain specific 

reflexes. While some studies (e.g.. Silver and Hagin, 1960) 

have observed as many as 92 percent of a learning disabled 

population to have signs of brain damage, other studies 

(e.g.. Boshes and Myklebust, 1964) have observed as many 

as 100 percent of a learning disabled population to have 

negative neurological examinations. Anderson (1970) quoted 

the figure of 70 percent of children with evidence of MBD 

and learning disabilities to show minimally abnormal elec-

troencephalographic wave patterns, usually with no specific 

foci. Gross and Wilson (1974) found electroencephalographic 

abnormalities in approximately 50 percent of 1056 child 

patients at a mental health center previously identified 

by other means to have minimal brain dysfunction. This was 
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in contrast to EEG abnormalities in 3.8 percent of a group 

of children identified by school teachers to be normal. 

They reasoned that the most compelling evidence in support 

of a brain damage etiology for learning disabilities was 

the similarity between MBD symptoms and symptoms of chil

dren with proven organic brain disease, and the remarkable 

response to certain medications, a response not found in 

non-MBD children. Ingram, Mason and Blackburn (19 70) 

examined the relationship between abnormal findings on the 

traditional clinical neurological examination, case his

tory, and electroencephalogram and reading failure in a 

group of 82 poor readers, ages 7 to 15 years. Severity of 

reading deficit was not positively correlated with severity 

of neurological abnormality. In fact, a reverse associ

ation was demonstrated. Gaddes (1968), used a variety of 

neuropsychological tests to separate 85 children into 3 

groups: definite evidence of brain damage, minimal brain 

damage, and learning disorders. In the brain damaged 

group, 20 percent were classified as good readers and 28 

percent as poor readers. Among the learning disorders 

group, a group with no evidence of any kind of brain 

damage, 50 percent were poor readers. Although this per

centage may have been an artifact of reason for referral, 

this large category of children—judged neurologically 

normal yet demonstrating severe learning problems— 



indicated the limited conclusions which may be drawn from 

a correlational relationship between learning problems and 

neurological abnormalities. 

No relationship was demonstrated between electro

encephalogram abnormality and type or extent of learning 

deficit in a study by Myklebust and Boshes (1969). Within 

their borderline learning disability group, those with 

abnormal EEGs performed better on significantly more of 

the variables than those with normal EEGs. Within their 

more extremely learning disabled group, there was no sig

nificant difference in performance between those with 

normal and abnormal EEGs. Within their control group, the 

difference was as expected: those with abnormal EEGs per

formed significantly more poorly than those with normal 

EEGs. Several other studies have observed superior perfor

mance by groups of children with abnormal electroencephalo

gram findings (Gergen, Conant, Hills and Candle, 1965; 

Hughes, 1968; Reitan, 1974; Tymchuck, Knights and Minton, 

1970). If it is assumed that an abnormal EEG reflects 

cerebral damage or dysfunction and if it is assumed that 

such damage or dysfunction should hinder learning, the 

results of these studies are difficult to reconcile. The 

evidence for a brain damage etiology for learning disa

bilities, however, is far from unequivocal and probably 

accounts for but a proportion of the learning disabled 
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population. Anderson (1968) pointed out that dysfunction 

may occur in the absence of damage. 

The cerebral dominance theory was initiated by Orton 

in 1928. Several practitioners and educators have noted 

agreement with this position, including: Benton and 

Kemble, (1960); Delacato, (1959); Harris, (1970); Hermann 

and Norrie, (1958); Kephart, (1960); and Zangwill, (1962). 

Orton assumed that right-sided subjects develop 

memory traces for printed words in a part of the left hemis

phere and also develop memory traces in the right hemis

phere which are mirror images of those on the dominant 

side. In the consistently left-sided subject, the right 

hemisphere is similarly dominant. When subjects with clear 

dominance read, only the memory traces on the dominant side 

are aroused. If, however, the individual fails to develop 

a consistent dominance of one side over the other, there 

will be confusion and conflict between the two sides of 

the brain; reversal errors will be prevalent; and the child 

will have great difficulty learning to read and spell. 

Orton suggested the term strephosymbolia (twisted symbols) 

to describe reading disabilities which he believed resulted 

from a lack of consistent hemispheric dominance. 

Zangwill observed a frequent finding of weak, mixed, 

or inconsistent lateral preferences among children having . 

difficulty with reading. Noting a need to demonstrate 



11 

empirically a clear link between mixed or poorly developed 

laterality and incomplete cerebral dominance, Zangwill sug

gested four possible explanations for his observations. 

These are that (a) both the reading disability and poorly 

developed laterality resulted from actual brain damage; 

(b) some with ill-defined laterality resulted from actual 

brain damage; (c) some with ill-defined laterality have 

indications of constitutional retardation of maturation; 

and (d) children without strong lateral preferences may be 

particularly vulnerable in most behavioral areas to the 

effects of stress. 

An examination of empirical findings for the coin

cidence of mixed laterality and reading disabilities failed 

to yield marked support for a cerebral dominance theory of 

learning disabilities. Even the most confirming studies 

of such a relationship showed only a minority of children 

with reading difficulties to manifest mixed laterality. 

Benton found deviant laterality responses in thirty percent 

of a group of reading disabled children, ages eight to ten 

years. Harris, claiming his Tests of Lateral Dominance to 

be "sensitive to something which most other tests of hand 

dominance do not pick up," found eighteen percent of a 

random sample of normal seven-year-old children had mixed 

hand dominance, whereas forty percent of a corresponding 

reading disability group showed such behavior. Harris 
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observed that for older age groups the proportion of mixed-

dominance children among the reading disability group 

decreased, approaching the also decreasing proportion among 

normal children. 

Other studies exploring the cerebral dominance theory 

include: Benton and Menefee (1957) and Silver and Hagin 

(1960). These studies concluded that cerebral dominance 

is a factor, but not so all-inclusive that it can adequately 

single out children who have learning disabilities. 

One reason for the forty years of controversy among 

educators regarding the cerebral dominance theory has been 

the claim for motoric dominance training as a treatment 

for correcting learning disabilities. Harris reviewed 

studies on one treatment approach, that of Delacato, con

cluding much disconfirming evidence for the theory that 

amelioration of reading disability was due to dominance 

training. 

There is, then, a need for cerebral dominance and/or 

laterality deviation to be established as something more 

than just a correlate of learning disabilities before a 

cerebral dominance theory of etiology can be accepted. 

The maturational lag theory of learning disabilities 

originated with Critchley (1964), a British neurologist, 

who stated his conception of "developmental dyslexia." 

His theory held that there is a small hard core of cases 



13 

where the tendency to defective learning is inborn and 

independent of any intellectual inadequacies, emotional 

factors, educational or linguistic shortcomings. Bender 

(1958) also believed that learning disabilities were due 

to genetically determined lags in neurological development. 

The work of Hallgren (1950) gave some support to the idea 

of a genetically determined defect. Hallgren had observed 

a high incidence of reading problems in the families of 

children showing reading disabilities, with boys out

numbering girls as much as ten to one. Bender made similar 

observations that measurements of maturation correlated 

with academic achievement. Several others have stressed 

the presence of individual differences in longitudinal 

development or maturation, including Cohn (1964), DeHirsch 

(1963), Gesell and Amatruda (1947). 

A major criticism of the maturational lag theory is 

the fact that it lacks specificity. It does not explain 

what locus of neurological maturational lag results in a 

specific learning disability. While it includes observa

tions of sex-linked and familial trends for learning disa

bilities, it does not identify the specific relationship 

between hereditary processes and signs of maturational lag. 

The maturational lag theory, then, probably accounts for 

only a small minority of learning disabled children. At 

present, it appears to be the explanation of choice for 
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those children who manifest not even borderline signs of 

deviation in any area of clinical inquiry except for dif

ficulty in learning to read. 

Connally (1969) reviewed the emotional or psychogenic 

explanation for the presence of learning disabilities. 

Having the highest ratio of speculation to empirical data 

of all of the explanations under consideration, the uni-

factor psychogenic model postulated learning problems to 

be the results of emotional problems or so-called mental 

blocks to learning (Pearson, 1954; Daniels, 1964). Harris 

(1970) described a typology of mental block symptoms: 

(a) conscious refusal to learn; (b) overt hostility; 

(c) negative conditioning to reading; (d) displacement of 

hostility; (e) resistance to pressure; (f) clinging depen

dency; (g) quick discouragement; (h) fear of success; 

(i) extreme anxiety-related distractibility or restlessness; 

and (j) absorption in a private world. While most of the 

evidence for this theory has come from individual case 

studies, Shimota (1964) examined the files of 360 children 

and adolescents admitted to a state hospital for the emo

tionally disturbed. When the factor of emotional distur

bance was held constant, no other significant pattern 

differences were found to be associated with academic 

achievement level with but one unexpected exception: a 

predominance of atypical births and visual problems among 
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the better readers. Gross and Wilson (1974) noted in their 

MBD population a positive relationship between psychiatric 

impairment and EEG abnormality. Their findings support a 

multifactor neuropsychogenic etiology of learning disa

bilities, rather than the unifactor psychogenic explanation, 

Connally noted that the psychogenic model ignored what he 

called almost overwhelming evidence of minimal brain dys

function in learning disabled children. He observed, 

however, that learning disabled children have a high proba

bility of exhibiting behaviors indicative of great frustra

tion, high levels of anxiety, and negative self-concept. 

Connally reasoned that such psychological or emotional mani

festations were most likely secondary to repeated experi

ences of failure of the learning disabled child to meet the 

incessant demands of school and home. 

Multifactor approaches to the etiology of learning 

problems usually include an emphasis on environmental, 

instructional, emotional, and motivational factors not 

included in the single-factor theories. The children being 

considered in the multifactor theories (Blanchard, 1958; 

Monroe, 1932; Pearson, 1952; Rabinovitch and Ingram, 1962; 

and Robinson, 1946) more often than not exhibited less 

severe disabilities than children discussed by the advo

cates of single-factor etiologies. 
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Reviewing the divergent and often conflicting 

approaches to the understanding of learning disabilities, 

Anderson (1970) offered a multi-factor conclusion: the 

term learning disabilities refers to an educational end 

product, the final result of an interaction between complex 

neurogenic and psychogenic factors. Such an approach to 

the problem implies that the locus for learning disabilities 

is set in the classroom wherein the child is failing to meet 

academic expectations. 

Myklebust (1967) also attempted to give a working 

definition for the problem, using the term psychoneurological 

learning disability. Such a term referred to cases, neuro

logical in etiology, in which a learning deficiency exists 

despite adequate motor ability, intelligence, hearing, 

vision, and emotional adjustment. While this definition, 

like that of Anderson, is sufficiently broad to include 

deficiencies in all academic areas, the specification of 

a neurological cause may have been somewhat premature and 

limiting. Harris (1970) used the term reading disability 

to refer to children whose reading is significantly below 

expectancy for their age and intelligence and is also dis

parate with their cultural, linguistic, and educational 

experience. While not tied to any one theory of causation, 

the weakness of Harris's definition lies in the fact that 

it includes only deficiencies in one academic area, reading. 
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The definition for learning disabilities which was 

accepted for the present study was the simple one given by 

Dykman, Ackerman, Clements, and Peters (1971): 

Children with specific learning disabilities are 
youngsters who by individual intellectual, cultural 
opportunities, and general family emotional ade
quacy are expected but not able to keep pace aca
demically with their age mates (Dykman, et al., 
1971, p. 56) . 

While this definition, like that of Harris, is not tied to 

a specific etiological theory, it is broadly stated to 

include any and all areas of academic deficiency. It 

places the locus for the disability in the failure of the 

child to keep pace academically. That is, if a child is 

found to have signs of brain damage, emotional instability, 

or mixed laterality, for example, he is considered learning 

disabled if and only if he is failing to meet academic 

expectations. Operationally, learning disabled children 

would score within or above the normal range on intellectual 

measures, yet would score below their age mates on academic 

achievement ratings. 

Bateman (1966) pointed out that the actual incidence 

of children with learning disabilities, as with other areas 

of exceptionality, is a function of definition and is, 

therefore, difficult to determine with precision. Citing 

criteria similar to that of Anderson and Dykman et al.— 

that the term learning disabilities refers to an educational 

end product—Bateman accepted estimates from California, 
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Illinois, and Michigan that five to fifteen percent of the 

total school population have serious difficulty in learning 

to read, two to ten percent have speech problems, and twenty 

to thirty percent have motor development that is less than 

adequate. Renshaw (1974) estimated that seven percent of 

all school children in the United States could be considered 

hyperkinetic or hyperactive. Children with learning disa

bilities, then, make up a significant portion of the school 

population. The remediation of learning disabilities has 

become an important challenge for educators. 

Attention Deficits and Learning Disabilities 

Dykman, Ackerman, Clements, and Peters (1971) postu

lated that learning disabled children, though admittedly 

diverse, may be sufficiently alike in certain basic under

lying traits to be subsumed under a syndrome. In a factor 

analytic study, Dykman and his group combined measures of 

heart rate, muscle potential and skin resistance during a 

basal relaxation period and during conditioning with meas

ures of impulsivity and tone discrimination. In addition, 

an aphasia test, the Whipple Tapping Test, and subtest 

scores of the Wechsler Intelligence Scale for Children were 

used. Of the six factors extracted, the one found to 

account for the greatest proportion of variance Dykman 

called focus of attention. This factor showed an almost 

complete separation of the "minimally-brain-damaged" group 
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and controls, whereas there was no significant separation 

on the other factors, namely, perceptive discrimination, 

practical judgment, coding speed, verbal expression, and 

fine motor coordination. Dykman believed defective atten

tion to be the cardinal symptom of the learning disability 

syndrome. He and his colleagues treated attention as a 

unitary trait consisting of four interrelated components: 

alertness, stimulus selection, focusing, and vigilance. 

Dykman's view of attention as an active process has its 

theoretical antecedents in the work of William James. This 

is illustrated in the often phenomenological accounting of 

attention in James' Psychology (Allport, 1961): 

(Active or voluntary attention) is a feeling which 
everyone knows, but which most people would call 
quite indescribably. We get it in the sensorial 
sphere whenever we seek to catch an impression of 
extreme faintness, be it of sight, hearing, taste, 
smell, or touch; we get it whenever we seek to dis
criminate a sensation merged in a mass of others 
that are similar; we get it whenever we resist the 
attractions of more potent stimuli and keep our 
mind occupied with some object that is naturally 
unimpressive. We get it in the intellectual sphere 
under exactly similar conditions; as when we strive 
to sharpen and make distinct an idea which we but 
vaguely seem to have; or painfully discriminate a 
shade of meaning from its similars; or resolutely 
hold fast to a thought, so discordant with our 
impulses that, if left unaided, it would quickly 
yield place to images of an exciting and impas
sioned kind. All forms of attentive effort would 
be exercised at once by one whom we might suppose 
at a dinner-party resolutely to listen to a neigh
bor giving him insipid and unwelcome advice in a 
low voice, whilst all around the guests were 
loudly laughing and talking about exciting and 
interesting things. 
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Tarver and Hallahan (1974) reviewed 21 experimental 

studies of attention deficits in children with learning 

disabilities. They classified attention deficits into five 

categories: distractibility, intersensory integration, 

impulsivity, vigilance, and hyperactivity. 

Distractibility 

Investigations testing the hypotheses that children 

with learning disabilities are more distractible than 

normal controls include studies of figure-ground perception 

or embeddedness (Elkind, Larson, and Van Doorninck, 1965; 

Keogh and Donlon, 1972; Sabatino and Ysseldyke, 1972), 

incidental learning (Mondani and Tutko, 1969; Hallahan, 

Kauffman, and Ball, 1973), and performance under various 

distracting conditions (Alwitt, 1966; Browning, 1967a; 

Douglas, 1972; Kaspar, 1971; Silverman, Davids and Andrews, 

1963). Tarver and Hallahan stated that whether learning 

disabled children are found to be more highly distractible 

than normal children seems to depend upon the investigator's 

concept of distractibility and the resulting measures 

employed. They concluded, however, that learning disabled 

children are not more highly distracted than normals by 

flashing lights or extraneous color cues, but they do seem 

to be deficient in ability to focus their attention on other 

types of tasks involving embeddedness. 
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A study by Doyle (1973), utilizing flashing lights 

as a distraction during a vigilance task, did not support 

one conclusion of Tarver and Hallahan. Doyle found a 

marked deficit in performance of learning disabled children 

when the distraction was presented. However, Doyle reported 

individual differences among subjects in strategies for 

coping with the distraction. For example, some subjects 

attempted to cover up the flashing lights while others 

turned so as not to see them. The presence of differential 

strategies may partially support the other conclusion of 

Tarver and Hallahan, namely, that learning disabled chil

dren have difficulties in focusing attention. Children 

with learning disabilities were consistently found to be 

highly distractible in the previously mentioned studies 

when measures of distractibility were congruent with the 

position of Cruickshank and Paul (1971). They conceptual

ized distractibility as the inability to filter out extra

neous stimuli and to focus selectively on the task at hand. 

Intersensory integration 

Intersensory integration studies have tested the 

hypothesis that deficiencies in processing sequentially 

presented auditory and visual information may underlie 

learning disabilities. Katz and Deutsch (1963) found that 

slow readers experienced greater difficulty than controls 

in rapidly shifting attention between visual and auditory 
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modalities. Three studies by Senf (Senf, 1969; Senf and 

Feshbach, 1970; and Senf and Freundl, 1971), on the other 

hand, failed to support the intersensory integration 

hypothesis. Using an audiovisual analogue of Broadbent's 

(1958) dichotic listening task with learning disabled 

children, Senf et al. found evidence that reading defi

ciencies cannot be accounted for by difficulties in shift

ing attention between visual and auditory modalities. 

Memory deficits were not found in the learning disabled 

group, nor was a lack of information-reducing devices 

observed. Children with learning disabilities were found 

to be less sensitive to set-inducing instructions and 

more dominated by stimulus dimensions of the task. These 

findings led Senf to suggest that degree of self-control 

over attentional processes may be a critical factor in 

learning disabilities. This view of attention is congruent 

with that of Dykman, specifically, that attention is an 

active and voluntary process. 

Impulsivity 

Most of the studies of impulsivity have been based 

upon Kagan's (1964) reflectivity-impulsivity dimension. 

Reflectivity is the tendency to think over alternative 

solutions or alternative responses which are simultaneously 

available. Dykman, Ackerman, Clements, and Peters (1971) 

suggest that the positive effects of stimulants on the 
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performance of many learning disabled children result from 

increased capacity for reflective inhibited performance. 

Their notion of reflectivity involves proper focusing, 

sharpening, and memory scan before acting. Kagan's Match

ing Familiar Figures (MFF) test is most often used to 

measure reflectivity-impulsivity. Comparing high and low 

achievers, Hallahan, Kauffman and Ball (1973) found an 

inverse relationship between MFF impulsivity and the ability 

to ignore irrelevant information. Utilizing Broadbent's 

(1958) dichotic listening task and an auditory synthesis 

task with learning disabled children and normal controls, 

Conners, Kramer, and Guerra (1969) failed to support 

Dykman's notion that reflectivity also involves memory scan. 

They found no difference between the two groups in short-

term memory; but the learning disabled children were 

observed to have a more impulsive style of response than 

did the normal children. 

Keogh and Donlon (1972), comparing moderately learn

ing disabled boys with severely learning disabled boys, 

found both groups to be highly field dependent. Only the 

severely learning disabled boys, however, were also found 

to be impulsive on the MFF. 

Parenthetically, the Keogh and Donlon study is the 

only one reviewed by Tarver and Hallahan which investi

gated the relationship of Witkin's (1962) field dependence-



24 

independence dimension to learning disabilities. However, 

studies by Huelsman (1970) and Symmes (1972) reported that 

children with learning disabilities scored high on Wechsler 

Intelligence Scale for Children subtests (i.e.. Picture 

Completion, Block Design, Object Assembly) which Witkin 

has found to be associated with field independence. Inspec

tion of intelligence measures for subjects in the Keogh and 

Donlon study may help to resolve the discrepancy between 

their findings and the generally accepted positive relation

ship between intelligence and field dependence-independence. 

Noting Campbell's findings (Douglas, 1972), that hyperactive 

children made more errors and had shorter response latencies 

on the MFF, Tarver and Hallahan suggested that the severely 

learning disabled group in the Keogh and Donlon study may 

have contained more hyperactive children than did the mod

erately learning disabled group. 

Tarver and Hallahan concluded that when impulsivity 

was defined as the opposite of reflectivity, learning dis

abled children were found to be impulsive. The results of 

the studies reviewed, however, leave it unclear whether 

impulsivity is a function of rapidity in responsiveness or 

weaknesses in the scanning aspect of attention. Unlike the 

findings of Campbell on the MFF, hyperactive children have 

been found to exhibit longer response latencies on a vari

ety of other tasks, as is noted in the following discussion. 
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Hyperactivity 

Tarver and Hallahan stated that hyperactivity has 

generally been assumed to be a major symptom of most chil

dren with learning disabilities. Hyperactivity has most 

often been considered to be an excess of gross motor acti

vity. At issue, as with impulsivity, is the question as to 

whether hyperactivity is ja_JEiinctxon- of rapidity of respon-

.Sî ŝ enê ss or a function of—a-weakness in the scanning aspect 

of attention. 

Classroom observations of learning disabled children 

(Bryan and Wheeler, 19 72; Douglas, 1972) and experiments 

with brain damaged children (Kasper, 1971; Browning, 1967a, 

1967b) have raised the possibility that hyperactivity may 

be a situation specific phenomenon rather than a distin

guishing trait_of_the learning disabled child. These 

studies also point out that the idea that hyperactivity is 

an excess of gross motor activity may be an oversimplifi

cation. 

Bryan and Wheeler found children with learning disa

bilities to be engaged in more non-task-oriented behavior 

and less task-oriented behavior than were controls, yet 

the two groups did not differ in the amount of time inter

acting with teachers or peers. Similarly, Douglas found 

that the most consistent difference between hyperactive 

children and normal controls was the presence of "purposive 
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behavior not related toclassroom behavior." Kaspar, 

utilizing measures of wrist and ankle activity, found a 

group of brain-damaged children to be more active than 

controls in a structured situation but no more active 

in a less structured situation. Kaspar also found that 

in the structured situation auditory distractibility meas

ures correlated with increased activity in the brain

damaged group. Tarver and Hallahan concluded from these 

studies that hyperactivity most likely is a situation spe

cific, rather than an organism specific, phenomenon; but 

they were not totally willing to rule out the other alter

native : 

The hyperactivity studies provide strong evidence 
that hyperactivity is situation-specific. This 
supports the increasing speculation that Jiyperac-
tivity is a socially defined phenomenon. On the 
other hand, organically based deficiencies in 
control mechanisms have not been completely ruled 
out. It may be that weaknesses in control mech
anisms only show up in jthose- situations'in which 
more control is expected or demanded, as is the 

""case in the structure^ situation (p. 567) . 

Browning's studies of distractibility in brain

damaged children obtained results which raise the issue 

that brain-damage may correlate with hypo-responsiveness, 

rather than the commonly held belief of hyper-responsiveness, 

to the environment. utilizing a discrimination learning 

apparatus. Browning found that non-brain-injured children 

required more trials to criterion than did minimally brain-

injured children when peripheral visual stimuli (flashing 
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lights) were introduced. Concluding that distractibility 

is more characteristic of normal than of brain-damaged 

children. Browning formulated a hypothesis of hypo-

responsiveness. Hyper-activity has most often been con

sidered to be an excess of gross motor activity. Exag

gerated responsiveness to stimuli without apparent 

accompanying increases in motor activity Browning referred 

to as hyper-responsiveness. Hypo-responsiveness, on the 

other hand, would be a tendency to make fewer responses 

to cues unique to specific stimuli. Browning's hypothesis 

accounts for the better performance of his brain-damaged 

subjects when distractions were presented, as follows: 

the stimulus intensity of the flashing lights was suffi

cient to alert the minimally brain injured children, 

resulting in increased responsiveness, and, hence, improved 

performance. According to this hypothesis, deficiencies in 

discrimination learning he observed in the brain-injured 

children when the flashing lights were not presented were 

due to fewer responses by the subjects to cues unique to 

each of the stimuli. Frequent reports of the seemingly 

paradoxical effects of stimulant drugs on hyperactive chil

dren can also be explained within the framework of Brown

ing's hypothesis. The stimulant drugs would have an 

alerting effect, resulting in increased responsiveness. 

Senf's findings, that learning disabled children are less 
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sensitive to set-inducing instructions, can be explained by 

Browning's hypothesis as due to the presentation of situ

ations in which children with learning disabilities made 

fewer responses to the verbal stimuli presented in the 

instructions. Such an explanation is not incompatible with 

that of Senf, that learning disabled children have weak

nesses in the alerting aspect of attention. 

Additional evidence to support the hypo-responsiveness 

hypothesis comes from studies in which physiological meas

ures of arousal and responsiveness are recorded. Dykman, 

Walls, Suzuki, Ackerman, and Peters (1970) found that chil

dren with learning disabilities do not differ from controls 

in resting physiological levels, but that they are less 

reactive (have longer response latencies) to meaningful 

stimuli. They found learning disabled children to have 

longer response latencies than normal controls under three 

conditions: simple conditioning, differentation, and dif

ferentiation in the presence of a distracting stimulus. 

Cohen (Douglas, 1972) compared hyperactives to normal con

trols on two physiological concomitants of the orienting 

response (heart rate and skin response) in three conditions: 

during a rest period, while the child was listening to a 

series of tones requiring no response, and during a delayed 

reaction time task on which the child was required to 

respond to a warning signal. No group differences were 
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found for either physiological measure under the first two 

conditions when no response was required, but differences 

between groups emerged on the delayed reaction time task. 

Hyperactives remained unresponsive, while controls showed 

increases in both measures of the orienting response. It 

was concluded that the warning signal presented at the 

beginning of each trial of the task did not have the 

intended alerting effect on hyperactives. 

Browning's hypo-responsiveness hypothesis suggests 

that greater stimulus intensity will be required to alert 

children with learning disabilities, and that, once alerted, 

performance of the children with learning disabilities will 

improve and more closely approximate that of normal con

trols. Browning has not considered, however, what specific 

processes are alerted. It is necessary to explain why 

learning disabled children respond to stimuli which quali

tatively are non-salient to the social demands placed upon 

them, as has been noted in the studies of Douglas, Kaspar, 

Senf, and Campbell. The hypo-responsiveness hypothesis 

also is challenged by two examples of disconfirming evi

dence: Doyle's findings of performance decrement for chil

dren with learning disabilities when visual distractions 

were introduced in a vigilance task and Campbell's findings 

of shorter response latencies among hyperactive children 

during administration of the MFF. Such differences could 
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be due to the use of differing tasks as well as differing 

populations of subjects. An examination of vigilance 

studies with learning disabled children raises additional 

issues about Browning's findings: the need to examine 

intragroup differences among children with learning disa

bilities and the need to examine the alerting-focusing-

scanning process across time. Tarver and Hallahan also 

suggested an alternative explanation for Browning's hypothe

sis which can be examined through the use of feedback of 

knowledge of results on a vigilance task: The evidence of 

many of the studies discussed heretofore indicates that 

learning disabled children have difficulty in distinguish

ing between which aspects of a stimulus situation are 

relevant and which are irrelevant. When relevant and 

irrelevant stimuli are easily distinguishable, then the 

learning disabled children would be predicted to perform 

better than when the relevant and irrelevant stimuli are 

of relatively equal intensity. Thus, rather than alerting 

the learning disabled child to respond more often, as 

Browning suggests, the bright light distractors, for 

example, may be assisting the child in the discrimination 

and maintenance of the discrimination between what is and 

what is not relevant. 
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Vigilance 

Vigilance performance usually refers to detecting 

infrequently occurring signals over a prolonged period of 

time when the signals are embedded in a background of 

regularly occurring events. Vigilance studies with learn

ing disabled children have been used to distinguish them 

from normal children and to classify them according to 

activity level: hyperactive, hypoactive, or normoactive. 

The modern history of the use of vigilance with learn

ing disabled children has its theoretical antecedent in the 

work of Dykman, Walls, Suzuki, Ackerman, and Peters (1970). 

On the basis of clinical observations, Dykman, et al., 

divided their learning disabilities population into sub

groups according to activity level: hyperactive, hypo

active, and normoactive. They rated the learning disabili

ties group on several behavioral characteristics including 

excitability, restlessness, length of attention span, shy

ness, day-dreaming activity, and fidgetiness. When children 

were rated high on restlessness or fidgetiness, they were 

considered hyperactive. If the teacher or parents des

cribed the child as extremely slow in the execution of pur

posive movements such as talking, walking, buttoning, etc. 

he was considered hypoactive. All other children were 

considered normoactive. 
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Dykman's results supported Luria (1960, 1961) who 

studied learning disabled children in Russia, where the 

diagnostic term commonly used is cerebro-asthenic. Luria 

divided cerebro-asthenic children into two activity sub

groups. One subgroup was similar to Dykman's hyperactive 

children, distractible and impulsive. The second subgroup 

was described in terms similar to those used by Dykman to 

depict his hypoactive children. The most cohesive factor 

found by Luria and Dykman was that all of their children, 

regardless of level of activity, demonstrated deficits of 

attention which they believed resulted in a failure to keep 

pace with classmates. Defective attention has also been 

found by Douglas (1972) to be a predominating trait in her 

learning disabled subjects. 

Dykman and Luria formulated a defective attention 

theory to account for findings of hyperactive children to 

be overattentive to their environment and hypoactive chil

dren to be underattentive to their environment. That is, 

hyperactive children were observed to be distractible, 

attending to salient cues as well as to familiar irrelevant 

stimuli. Hypoactive children, on the other hand, failed 

to attend even to salient cues. Dykman, Ackerman, Clements 

and Peters (1971) made their observations using a motor 

impulsivity task in which subjects were required to depress 

a telegraph key, responding to a green light flashed on at 



33 

intervals. Visual distractions, task irrelevant white 

lights, were present in the experimental environment. 

Dykman et al. found that there was no tendency for children 

with learning disabilities as a combined group to respond 

more slowly over trials; however, there was some evidence 

that hyperactive children were more subject to fatigue and 

less able to remain vigilant than subjects who were hypo

active, normoactive, or controls. Dykman et al. explained: 

. . .organically based deficiencies in attention 
explain the poor performance, slower reaction 
times, and lower amplitude contingent negative 
variation wave, and the decreased physiological 
reactivity of learning disabled children (Dykman, 
et al., 1971, p. 60). 

They explained their results by drawing upon Eysenck's 

(1957) introversion-extraversion theory. They hypothesized 

that hyperactive children were extraverted: generating 

strong reactive inhibition quickly; dissipating reactive 

inhibition slowly; and, hence, habituating slowly to novel 

stimuli and showing considerable spontaneous recovery of 

responses after rests (reminiscence). Hypoactive children, 

on the other hand, were believed to be introverted: gener

ating weak reactive inhibition slowly; dissipating reactive 

inhibition quickly; and, hence, habituating quickly to novel 

stimuli and rapidly extinguishing responses with little 

spontaneous recovery or reminiscence. These hypotheses, 

Dykman et al. believed, implied the presence of subcortical 

processes of excitation and inhibition underlying control 
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of attention, as described, for example, in the Sokolov 

(1960) model. 

Anderson, Halcomb, and Doyle (1973) replicated 

Dykman's findings of differences between children with 

learning disabilities and normal subjects using a vigilance 

task. There had been few studies of vigilance with special 

groups prior to the study of Anderson et al. In an exten

sive review by Halcomb and Blackwell (1969) only six of 

728 reported vigilance studies were concerned with special 

groups; i.e., brain damaged and mentally retarded. De Renzi 

and Faglioni (1965) found that the vigilance task was a 

more efficient discriminator between normal and brain 

damaged subjects (focal lesions) than was an intelligence 

test. Semmel (1965) found that educable retarded subjects 

demonstrated lower overall vigilance scores, poorer per

formance at each temporal point during the task, and an 

earlier and more rapid vigilance decrement than subjects 

in the average range of intelligence, Grassi (1970) com

pared normal and brain-damaged children on a 20 minute 

auditory vigilance task. The brain damaged subjects 

showed the greatest amount of deterioration over time. 

Results were interpreted as support for Eysenck's theory, 

that brain damaged children accumulate more inhibition and 

behave in a more extraverted manner than normal children. 

Grassi, unlike Dykman et al., did not classify subjects 
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according to activity level. Noland and Schuldt (1971) 

utilized a 30 minute visual attention task with normal and 

retarded readers. Performance of the retarded readers was 

significantly poorer, but they did not evidence a faster 

rate of decrement than the normal readers. 

Anderson et al. differentiated learning disabled 

children from normals in terms of two dependent variables 

of the vigilance task, correct detections and false alarms. 

In comparison to thirty normal control subjects, their 

thirty learning disabled subjects made fewer correct detec

tions of the signal red-green combination of lights. The 

learning disabled subjects made relatively more false alarm 

responses, responding to the red-red and the green-green 

combinations, task irrelevant stimuli which they had been 

instructed to let pass by. Also, Anderson et al. supported 

Dykman's observations and speculations about deviations of 

activity level in learning disabled children. The activity 

dimension appeared to be on a continuum with the hyper

active children being most subject to attentional deficits, 

the hypoactive children showing some deficit but not so 

much, and the normoactive children manifesting near correct 

performance. Hyperactives made fewer correct detections 

and more false alarms than either of the other two groups. 

Doyle (19 73) later demonstrated that learning dis

abled children could be differentiated in terms of activity 
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level when the vigilance task was compounded by visual 

stimuli. Similarly, Anderson, Halcomb, Ozolins, and Hopson 

(1973) differentiated between learning disabled children 

and normals when the vigilance task was compounded by the 

auditory distraction of taped classroom noise. In both 

cases additional support was given to the theories of 

Dykman and Luria. 

Vigilance and the Knowledge of Results 

The term vigilance describes a physiological or psy

chological readiness to respond. Stroh (19 71) defined a 

vigilance task as one that requires subjects to respond in 

some way to the occurrence of relatively infrequent and 

unpredictable (in time, space, or both) stimulus changes 

over relatively long periods of time. The term vigilance 

was first used by Head (1926) in lieu of the more general 

term, attention. The contemporary approach to vigilance 

is not dissimilar to the classical view of attention as 

an aspect of consciousness held by Titchener (1908) and 

James (1890). 

Interest in vigilance arose in the field of indus

trial quality control. Practical industrial problems 

resulted in an experimental approach to attention as a 

continuing activity dealing with the performance of moni

tors during prolonged watches. Wyatt and Langdon (1932) 

noted a sharp drop in the detection of flaws by quality 
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checkers in the first thirty to forty-five minutes of a 

work period. This drop has come to be known as the vigi

lance decrement and has been the center of a significant 

amount of research since that time (Halcomb and Blackwell, 

1969). 

KR findings 

The first experimental use of the vigilance task was 

by Mackworth (1944) who had observed a vigilance decrement 

in the performance of World War II radar operators. Mack-

worth's experimental task was quite monotonous. The subject 

was required to \7atch a clock hand moving in regular jumps, 

the signal being a jump of twice the usual distance of the 

other regular movements. Signal detections were noted to 

decline in a way similar to the vigilance decrement of 

Wyatt and Langdon. In the original experiment Mackworth 

also investigated the effects of knowledge of results (KR) 

on the vigilance decrement. Experimental group subjects 

were given information regarding failures to respond to 

the signal (misses), correct responses (correct detections), 

and incorrect responses (false alarms). Mackworth found 

that subjects in the control group, given no knowledge of 

results, showed the typical vigilance decrement. The 

experimental group, on the other hand, exhibited no such 

decrement. 

file:///7atch
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Pollack and Knaff (1958) gave KR when subjects failed 

to respond to the signal, an increased deflection of a 

needle on a meter. The blaring of a horn upon missing a 

signal constituted the KR condition. Subjects given KR 

m.issed fewer signals than subjects not given KR. However, 

there also were more false alarm responses under the KR 

condition. 

Wiener (1963) examined the detection of signals on 

a Mackworth Clock, given three kinds of KR. These were: 

(a) no knowledge of results (no KR) ; (b) knowledge of cor

rect detections, false alarms (KRC); and (c) knowledge of 

correct detections, false alarms, and misses (full KR). 

With full KR, maximal detection and minimal false alarms 

were found. With KRC, more signals were detected than 

under no KR: but there were also more false alarms. Review

ing the Wiener study, Mackworth (19 70) said: 

It would therefore seem that the effect of feedback 
only on positive responses resulted in a less cau
tious criterion (or perhaps increased the evoked 
potentials produced by the repetitive jumps). When 
KR is given on missed signals, then as the observer 
gives fewer responses and misses more signals, the 
feedback increases, while with the KRC condition, 
feedback decreases as positive responses decrease 
(Mackworth, 1970, p. 119). 

Similar results to these were obtained by Wiener and Attwood 

(1968) and Wilkinson (1961). 

McCormack (1959) investigated the effects of KR on 

another dependent variable, reaction time (RT). The 
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increase in RT during the control (no KR) session was either 

reduced or absent in the KR condition. 

The positive effect of KR on vigilance behavior can 

be expected from all theories of vigilance. Insofar as the 

use of KR is central to the present study, a review of the 

predictions of the major vigilance theories about the 

effects of KR is presented below. For a review of vigilance 

theory in depth, the reader is directed to Hall (1964), 

Broadbent (1964), and Stroh (1971). 

Vigilance theories and KR 

Mackworth'£ (1950) inhibition theory, Deese's (1955) 

expectancy theory, and Holland's (1958) reinforcement theory 

are the major learning theories of vigilance. All of these 

theories predict improved vigilance performance as a result 

of KR. KR would establish superior learning situations that 

both give the subject knowledge of what is required and 

establish the correct detection response more firmly (Stroh, 

1971). 

According to the inhibition theory of Mackworth (1950), 

the vigilance decrement is the result of an accumulation of 

inhibition against responding over monitoring time. Mack

worth considered KR to function as a disinhibiting condi

tion, as it resulted in recovery from decrement in much the 

same way as did rest periods, interruptions to the task, and 

other novel stimuli during monitoring. 
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Expectancy theory would similarly predict improved 

vigilance performance secondary to KR. According to Deese 

(1955): 

The observer's expectancy or prediction about the 
search task is determined by the actual course of 
stimulus events during his previous experience 
with the task. . . . The observer's level of expec
tancy determines his vigilance level and hence, his 
probability of detection. 

Because KR gives the subject more data upon which to base 

his expectancy, KR would then result in improved vigilance 

performance. 

The reinforcement theory of Holland (1958) also pre

dicts that KR would result in improvement in vigilance per

formance. This theory holds that the correct detection of 

a signal is reinforcing to the observer. KR then serves 

as an additional reinforcer for correct detections which 

strengthens the observing response over and above decrement. 

Broadbent's (1958) filter theory and Hebb's (1958) 

arousal theory have come to be called the major attention 

theories of vigilance (Stroh, 1971). Both of these theories 

predict that KR would result in improvement on the vigilance 

task. The filter theory assumes that it is impossible for 

the human perceptual system to respond adequately to more 

than one part of the total stimulus situation at a time. 

The perceptual filter, according to Broadbent, has a per

manent bias toward those channels which have not recently 

been active. In a vigilance setting, the repetitive stimuli 
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of the task lose their initial novelty and become less 

likely to be selected. KR, then, would improve vigilance 

performance by increasing signal novelty and, therefore, 

signal detection. 

Arousal theory holds that both external and internal 

stimuli impinging upon a subject will determine his level 

of alertness or arousal as mediated by the reticular acti

vating system. Hebb (1958) suggested that a state of 

alertness or vigilance could not be sustained lander condi

tions of monotonous sensory stimulation. Stimuli in a 

vigilance task not only were used by the subject in making 

decisions about responding but were also used in maintain

ing a general state of alertness in the subject. Hebb 

hypothesized that if arousal goes below an intermediate 

level, any response that produces increased stimulation and 

greater arousal will tend to be repeated. KR would be an 

increase in stimulation which would result in greater 

arousal and, hence, in improvement on the vigilance task. 

Stroh (1971) also introduced an inhibition-arousal-

filter signal detection theory, an eclectic combination of 

all of the major theories of vigilance performance. The 

main factor which leads to an overall vigilance decrement 

in this theory is filter deviation or shifts in attention. 

Attention may shift to both internal events (such as 

thoughts or day-dreams) and task irrelevant external events 
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Because there are a few signals to detect, the activity of 

watching for signals is not sufficiently reinforcing. 

Hence, extinction of the observing behavior results. At 

the same time, the subject is required to observe many non-

signal stimuli. As non-signal stimuli lose novelty value 

over time, the central nervous system response to them 

becomes inhibited. Hence, competing stimuli irrelevant to 

the task gain in the probability of being attended to. In 

addition to the fact that there usually is little else to 

attend to in a vigilance task, the accumulation of inhibi

tion to observing responses over time results in a decrease 

in overall physiological arousal of the organism. Hence, 

the commonly observed decrement in both false alarms and 

correct detections occurs. KR may give the subject addi

tional information about the correctness or incorrectness 

of responses as they are made. The subject would have, 

then, an additional check on the attentional filtration 

system, overriding the effects of the increase in inhibition 

and/or lowering of arousal over time. Hence, under KR there 

would be improvement over the usual vigilance decrement. 

Learning disabled children and KR 

Ozolins (1974) utilized knowledge of false alarms and 

knowledge of correct detections to identify different 

response inhibitory processes in hyperactive and hypoactive 

children, according to the theory of Luria (1961) and 
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Dykman, Ackerman, Clements, and Peters (1971). Earlier, 

Chinn and Alluisi (1964) had investigated the effects of 

three kinds of knowledge of results on normal subjects, sug

gesting that there might be individual differences in the 

specific utilization of a KR condition. Chinn and Alluisi 

found that (1) knowledge of missed signals alone resulted 

in a significant decrease in false alarms; (2) knowledge of 

correct detections alone resulted in a decrease in missed 

signals; and (3) knowledge of false alarms resulted in a 

decrease in false alarm responses as well as an increase in 

reaction time or response latency. Chinn and Alluisi sug

gested that knowledge of correct detections had a specific 

reinforcing effect, raising the probability of the subject 

making responses. Knowledge of false alarms appeared to 

have a punishing effect, lowering the probability of the 

subject making responses. They were less clear about the 

effects of knowledge of missed signals: 

The simplest approach to the interpretation of the 
missed signal KR appears to be one of assuming that 
it will show some of the aspects of negatively rein
forcing KR, i.e., some of the effects obtained with 
both correct detections and false alarms (Chinn and 
Alluisi, 1964, p. 911). 

If either knowledge of correct detections or knowledge of 

false alarms had a greater effect on the individual sub

ject, they proposed, then the effect of the knowledge of 

missed signals for that subject would add in the direction 

of the stronger of the two KR conditions. 
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Ozolins (1974) believed that the idea of individual 

differences in the effects of KR could be important to the 

understanding of learning disabilities in children. Earlier, 

Dykman, Ackerman, Clements, and Peters (19 71) and Luria 

(1961) had proposed an arousal-inhibition hypothesis to 

account for learning disabilities as an attention deficit 

syndrome. Arousal, here, was said to be the behavioral 

manifestation of internal response inhibitory processes. 

Specifically, Dykman et al. and Luria proposed the presence 

of weak inhibitory processes in the excitatory or hyper

active child, and strong inhibitory processes in the inhi

bited or hypoactive child: 

The end effect of excessive excitation or inhibition 
on school performance is the same, that is, children 
of both subtypes fail to keep pace with their class
mates (Luria, 1961). 

Anderson, Halcomb, and Doyle (1973) used a vigilance task 

to differentiate between learning disabled and normal chil

dren. They also found that, among learning disabled chil

dren, hyperactive children had a high number of false 

alarms, while hypoactive children had both a low number of 

false alarms and low correct detections. Such results, 

they pointed out, supported the theory of Dykman et al. and 

of Luria. 

Ozolins predicted that the hyperactive child, having 

weak inhibitory processes, would have a high probability 

of responding to any stimuli, whether relevant to the task 
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or not. Hence, the hyperactive child would show greatest 

improvement on the vigilance task when given knowledge of 

false alarms. This was the KR condition demonstrated by 

Chinn and Alluisi to have an effect of lowering the proba

bility of the subject making responses. The hypoactive 

child, on the other hand, overly inhibited against respond

ing, would show greatest improvement on the vigilance task 

when given knowledge of correct detections, the KR condi

tion demonstrated to increase the probability of responding. 

Ozolins obtained results which confirmed his predictions: 

Under knowledge of false alarms, the false alarms of hyper

active children decreased while correct detections were 

maintained at a fairly high level. Under knowledge of cor

rect detections, the number of correct detections of hypo

active children increased while false alarms showed no 

appreciable increase. 

Partial schedules of KR and 
learning disabilities 

Ozolins' study made use of constant schedules of 

knowledge of results. That is, every correct detection 

resulted in knowledge of results during what was called the 

KR+ (knowledge of correct detections) condition. Every 

false alarm resulted in knowledge of results during the 

KR- (knowledge of false alarms) condition. The effects of 

partial schedules of knowledge of results on the vigilance 
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performance of learning disabled children have yet to be 

investigated. Examples of partial schedules of KR would 

be the provision of a KR stimulus for two out of three cor

rect detections or the provision of a KR stimulus for one 

out of three false alarms. 

A review of studies investigating the effects of par

tial knowledge of results schedules on the vigilance behav

ior of normal subjects and a review of the use of partial 

reinforcement schedules in non-vigilance experiments with 

learning disabled children suggest the necessity of investi

gating the effects of partial KR schedules on the vigilance 

behavior of learning disabled children. 

In a study comparing the effects of no knowledge of 

results, false knowledge of results, and schedules of twenty, 

thirty, fifty, and one hundred percent true knowledge of 

correct detections, Antonelli and Karas (1967) made the 

following conclusions for their normal adult subjects: 

(1) groups receiving true knowledge of results did not 

differ significantly from groups receiving false knowledge 

of results; and (2) the level of feedback (20, 30, 50, 100 

percent) affected performance, but in a non-monotonic way 

(an increase in the percent of feedback may give rise to 

either improved or deteriorated performance). This study 

appears to support the notion that knowledge of results on 

a vigilance task provides an arousing affect. If, as 
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according to Dykman et al. and Luria, a subject naturally 

performs already at a high level of arousal, an increase 

or decrease in percentage of knowledge of correct detections 

may result in a raising of arousal above an optimal level. 

Hence, a decrease in correct detections and an increase in 

false alarms might occur. McCormack, Binding, and McElheran 

(1963) and McCormack and McElheran (1963) found that even as 

little as thirty percent knowledge of results of correct 

detections was sufficient to produce the effects reported 

in other studies using 100 percent knowledge of results. 

These studies used normal adults as subjects. Earlier, 

studies by Mackworth (1950) suggested that the presence of 

partial, no, or constant schedules of knowledge of results 

on the vigilance task had a cumulative effect on levels of 

arousal and inhibition. 

The results of Antonelli and Karas, McCormack et al., 

and Mackworth, all studies using normal subjects, were in 

marked contrast with the findings of Freibergs and Douglas 

(1972) and Parucka (19 72) who investigated concept attain

ment behavior of hyperactive subjects. Comparing a group 

of hyperactive children with a group of normal children, 

Freibergs and Douglas and Parucka found that conditions of 

reinforcement affected concept acquisition and attainment 

for the hyperactive children. Specifically, in both 

studies, tokens were dispensed either on a continuous 
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schedule of reinforcement or a fifty percent fixed ratio 

schedule. The results indicated that hyperactive children 

showed a marked and dramatic deficit in concept retention 

when under the partial reinforcement condition. There was 

no significant difference between the hyperactives and the 

normals when under the constant schedule. Also, the nor

mals showed a little deficit when under partial reinforce

ment. Two explanations were given by the authors for their 

results. First, a motivational explanation was offered 

that the hyperactive learning disabled children, having 

long histories of failures and criticism on such task, inter

preted nonreward to equal failure. Their customary coping 

technique for such situations was thought to be giving up. 

In addition, an attentional explanation was offered. Accord

ing to Amsel's Theory (1958, 1962) of frustrative non-

reward, intervals of nonreward resulted in a build up of 

arousal, called by Amsel "fractional anticipatory frustra

tion." The net effects of an increase in arousal for hyper

active subjects would be further performance decrement. 

Hyperactive children, according to Dykman et al. and Luria, 

being already at high levels of arousal, would be prone to 

a marked deficit in performance given any conditions which 

would increase arousal. 

Although Freibergs and Douglas suggested an attentional 

explanation for their results, a concept attainment study 
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has too many intervening variables (concept attainment and 

retention processes, motivational value of tokens, atten

tional variables) to make a clear-cut investigation of 

differences in attention between hyperactives and normals. 

A vigilance task would be more appropriate. On a vigilance 

task, acquisition of behaviors is at a minimum. The sub

ject learns to perform, the task during the instructions and 

practice period and must maintain attention over the experi

mental session. 

Statement of the Problem 

Several studies, including the work of Anderson, 

Halcomb, and Doyle (1973), Dykman, Ackerman, Clements, and 

Peters (1971), Campbell, Douglas, and Morganstern (1971), 

Conners and Greenfield (1966), Luria (1959, 1961, Sykes, 

Douglas, and Morganstern (1973), and Ozolins (1974) support 

the contention that hyperactive learning disabled children 

have high levels of arousal and/or lack inhibitory control. 

They appear to make significantly more anticipatory 

responses on a vigilance task (i.e., more false alarms) 

than do normal children; and they appear to respond in an 

impulsive manner on a variety of tasks. 

It has been found that hyperactive children show 

improvement on the vigilance task when provided constant 

knowledge of false alarms (Ozolins, 1974). The inhibition 

TEXAS TECH IIUURY 
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theory suggests that such knowledge increases the inhibition 

against spurious responding in a population generally lack

ing in inhibitory control. When given constant knowledge 

of correct detections, however, hyperactive children main

tain a high level of correct detections with a high level 

of false alarms. The inhibition theory suggests that knowl

edge of correct detections functions to lower the inhibition 

against responding in a population having already a low 

level of inhibition. 

The effects of partial schedules of knowledge of 

results with hyperactive children have been observed on con

cept learning tasks (Freibergs and Douglas, 1972; and 

Parucka, 1972). In these studies, hyperactive children 

manifested a dramatic deficit in performance when a constant 

schedule of positive reinforcement was substituted by a 

fifty percent fixed ratio schedule. Such results suggest 

that there may be differences in attentional processes 

between hyperactive children and normal children. One 

difference would be in the utilization of partial schedules 

of knowledge of performance results. 

using vigilance, a component of attention, some 

hypotheses can be made regarding attentional differences 

between hyperactive and normal children in the utilization 

of partial schedules of knowledge of results. As the pro

portion of knowledge of correct detections increases, there 
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should be an increase for both hyperactive and normal chil

dren in the number of correct detections. However, hyper

active children, according to the inhibition theory, should 

also manifest an increase in false alarms, unlike normals. 

In the case of an increase in the proportion of knowledge 

of false alarms, the performances of hyperactive children 

and normal children should approach similarity. 

Hence, the following research questions were asked: 

1. Do partial schedules of knowledge of correct 
detections and/or knowledge of false alarms 
differentiate between the vigilance perfor
mance of hyperactive learning disabled children 
and normal children? 

2. Do partial schedules of knowledge of correct 
detections and/or knowledge of false alarms 
result in better vigilance performance for 
hyperactive learning disabled children than 
does the condition of no knowledge of results? 

3. If schedules of knowledge of results are 
grouped upon a continuum (full KR of correct 
detections, decreasing partial schedules, no 
KR, increasing partial schedules of KR of 
false alarms, full KR of false alarms), what 
is the relationship between such a KR con
tinuum and the vigilance performance of hyper
active learning disabled children? 

4. Are there significant interactions of partial 
schedules of knowledge of results with moni
toring time on the vigilance task of hyper
active learning disabled children? 



CHAPTER II 

METHODOLOGY 

The purpose of this chapter is to describe the pro

cedures utilized in answering the research questions 

regarding the effects of different schedules of knowledge 

of correct detections (KR+) and of knowledge of false 

alarms (KR-) on the vigilance behavior of normal and of 

hyperactive learning disabled children. The topics dis

cussed in the chapter include the following: (1) design 

of the study; (2) subjects utilized; (3) apparatus and test 

instruments; and (4) statistical procedures used to analyze 

the data. 

Design 

Because of the fact that it is an inconvenience for 

children and their parents to come to the Engineering Psy

chology Laboratory on the Texas Tech campus, a design was 

chosen which allowed each subject to be exposed only one 

time to the vigilance task. A split-plot factorial design 

(Type SPF-2,7.6; Kirk, 1968) was utilized whereby the two 

educational diagnoses (normal versus hyperactive learning 

disabled) and the seven KR conditions were designated as 

between-subjects variables, while the six successive 

5-minute monitoring periods were designated as the 

52 
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within-subjects repeated measures variable. Figure 1 pre

sents a graphic illustration of the design of the experiment. 

Briefly, 70 normal subjects and 70 hyperactive learn

ing disabled subjects were assigned at random to one of 

seven groups of ten subjects each. Each group of subjects 

was assigned the vigilance task under one of the seven 

knowledge of results conditions; and each subject monitored 

over all six successive 5-minute periods. 

The knowledge of results conditions were chosen to 

represent a continuum with equal intervals between condi

tions. These include: (1) constant knowledge of correct 

detections (Full KR-f) ; (2) knowledge of two out of three 

correct detections (2/3 KR+); (3) knowledge of one out of 

three correct detections (1/3 KR+); (4) no knowledge of 

results (No KR); (5) knowledge of one out of three false 

alarms (1/3 KR-); (6) knowledge of two out of three false 

alarms (2/3 KR-); (7) knowledge of every false alarm (Full 

KR-) . 

Dependent variables in the study included: (1) the 

number of correct detections; (2) the number of false 

alarms; (3) correct detection reaction times; (4) false 

alarm reaction times. 

Kirk (1968) described the split-plot factorial design 

as useful in minimizing the effect of subject heterogeneity 

in testing treatment effects. In addition to meeting the 
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Full KR+ 

2/3 KR̂ -

1/3 KR-f 

No KR 

1/3 KR-

2/3 KR-

Full KR-

Hypers Normals 

Fig. 1. Split-plot factorial design (SPF-2,7.6) 
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general assumptions of the analysis of variance, this design 

met the following conditions: 

1. Two or more treatments, with each treatment hav
ing two or more levels, one treatment designated 
as between-block or nonrepeated-measurements 
treatment, the other treatment designated as a 
within-block or repeated-measurements treatment. 

2. The number of combinations of treatment levels is 
greater than the desired number of observations 
within each block. 

3. For the repeated-measurements case, p samples of 
n subjects each from a population of subjects are 
randomly assigned to levels of the nonrepeated 
treatment. The sequence of administration of the 
repeated treatment levels in combination with one 
level of the nonrepeated treatment is randomized 
independently for each block, unless the nature 
of the repeated treatment precludes randomiza
tion of the presentation order. 

In the present case the nature of the experiment precluded 

randomization of the presentation order of the six monitor

ing periods. 

A total of 14 0 subjects was used in order to obtain 

a priori power of .80 for the within subjects variable and 

a power between .60 and .70 for the between subjects vari

ables with the alpha criterion set at .05. Previous 

research (Anderson, Halcomb, and Doyle, 1971) pointed to a 

likely effect size f_ of approximately .40 (Cohen, 1969). 

Population and Subjects 

Since the primary function of the study was an inves

tigation of the effects of vigilance task parameters on the 

attentional behavior of learning disabled and normal 
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children, it was necessary to establish strict criteria for 

inclusion in the experiment. Learning disabled children 

were selected from children who were evaluated and placed 

(or in the process of being placed) in school programs for 

learning disabled children. Two school systems were con

tacted for subjects. The Lubbock, Texas Independent School 

District and the Southeast Lubbock County School District. 

In addition, some subjects came from private parochial 

schools of Lubbock, Texas, and from area physician refer

rals. 

The restrictions placed on the selection of subjects 

followed those in earlier studies (Anderson, Halcomb, and 

Doyle, 1973; Douglas, 1972). In previous studies (Anderson 

et al.; and Ozolins, 1974) it had been observed that the 

number of false alarms on the vigilance task decreased with 

age. Since the present study involved the use of feedback 

of knowledge of false alarms, only children from the first 

three grade levels were included, chronological ages six-

years zero-months through eight-years and eleven-months. 

No significant difference was found between the mean age of 

the hyperactive learning disabled children (7 yrs., 11 mos.) 

and that of the normal children (7 yrs., 8 mos.) as is dem

onstrated in Appendix A. 

The social class of subjects was restricted to the 

middle range (lower-middle and upper-middle class) , as 
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measured informally via parent interview. The investigator 

had previous acquaintance with the McGuire and White (1952) 

social class criteria which were formulated from a Texas 

population. The McGuire-White criteria served as a guide

line in establishing socio-economic levels. No restriction 

was made as to sex or ethnic group membership, in accordance 

with previous Texas Tech studies of learning disabled chil

dren. There were 2 3 girls and 47 boys in the hyperactive 

group, with 36 girls and 34 boys in the normal group. 

The selection of subjects for the hyperactive learning 

disabled group was made using teachers' ratings on the CIBA 

version (Peters, Davis, Goolsby, Clements, and Hicks, 1973) 

of the Connors and Greenfield (1966) Scale of Hyperactivity. 

This questionnaire, presented in Appendix C, consists of 

15 four-point rated items. The original version has a test-

retest reliability after one month of .89, and an inter-

rater reliability of .85. Connors and Greenfield used the 

scale successfully to discriminate between 316 diagnosed 

hyperactive mental health clinic patients and 367 normal 

children. Mothers' ratings on the CIBA questionnaire were 

obtained when they brought their children to the laboratory. 

The hyperactive learning disabled group scored significantly 

higher than the normal group on this scale, as is indicated 

in Appendix A. 
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Intelligence quotient was obtained using the Slosson 

Intelligence Test (Slosson, 1963). This quick screening 

method for obtaining IQ was found to yield a concurrent 

validity correlation with the Stanford-Binet (Form L-M) for 

children in the present age group of .94. A test-retest 

reliability coefficient after two months of .97 was reported 

by the test author. In an evaluation of the Slosson Intel

ligence Test in the screening of children with learning 

disabilities, Swanson and Jacobson (1970) found a signifi

cant correlation with the Wechsler Intelligence Scale verbal 

IQ (r = .64), but not with the performance IQ (r = .10). 

They suggested that the Slosson Intelligence Test is essen

tially a measure, then, of verbal intelligence for such 

subjects. 

In an attempt to restrict the samples to the normal 

range of intelligence, only children with Slosson IQ's of 

80 and above were selected. Although it was hoped that 

hyperactive learning disabled children and normal children 

would be matched for IQ, a significant difference (p < .05) 

was found between the median IQ's (see Appendix A). How

ever, when high IQ hyperactives were compared with low IQ 

hyperactives, and when high IQ normals were compared with 

low IQ normals, on number of correct detections and false 

alarms, no significant differences were found to result 

from IQ. The analysis of variance source tables for these 
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comparisons are presented in Appendix B. It can be inferred 

from these results that IQ had no effect on vigilance per

formance for the two groups within the range sampled. 

As additional checks on the educational diagnosis of 

subjects, two other m.easures were taken: number of errors 

on the Bender-Gestalt Test according to Koppitz (1963) scor

ing criteria; and the grade level for reading score on the 

Slosson Oral Reading Test. The hyperactive learning dis

abled children were found to be significantly poorer readers 

and to make significantly more errors on the Bender-Gestalt, 

as is illustrated in Appendix A. 

Children having a learning disability believed, 

according to school records and interviews with mothers, to 

stem from emotional instability, epilepsy, or gross brain 

damage were not included in the study. 

Apparatus 

The vigilance task apparatus has been described in 

the article of Anderson, Halcomb, and Doyle (1973). The 

experimental task is relatively simple. Subjects were 

seated before a console in a booth approximately four feet 

by four feet. The booth was carpeted, air conditioned, 

indirectly lighted, and provided with white noise at 70 

decibels to mask out extraneous noises. The white noise 

and tape recorded instructions were provided via built-in 
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hidden speakers. The entry way to the booth was a pleasant, 

carpeted waiting room where the parents of the subjects 

could sit while the experiment was in progress. Figure 2 

illustrates the console. 

The subjects were instructed to observe a pair of 

flashing lights appearing in front of them. The lights 

flashed in a combination of red-red, green-green, or red-

green at a rate of one flash every 2 seconds. Stimulus 

duration was .2 seconds. When the red-green combination 

appeared, subjects were instructed to press a button 

mounted in a bicycle handle bar grip. The grip was con

nected to the console by a wire 2 feet long so that the 

subject could hold the grip in either hand and move about 

in the booth. The task instructions are presented in 

Appendix D. 

When a subject responded to the red-green combination 

(signal) by pressing the button, the subject was credited 

with a correct detection. Pressing the button to the red-

red or green-green combination was considered a false alarm. 

Following a 5-minute practice period and a rest-room break, 

the experimental session lasted 30 minutes, with a total of 

60 red-green combinations appearing. These combinations 

occurred at random with the restriction that 10 signals 

occur during a 5-minute interval. There were a total of 

900 red-red, green-green, and red-green combinations. 
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Fig. 2. Subject console showing location of display 
and subject response button. 
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Subjects, then, were required to attend in order to make 

correct detections. 

The entire sequence of flashing lights and the record

ing of the data was controlled through the use of a Digital 

Equipment Corporation PDP-8/e digital computer. Subroutines 

added to the basic vigilance task program provided the 1/3, 

2/3, and constant schedules of either KR- or KR+. A buzzer 

indicated auditorily the knowledge of results concurrent 

with the onset of a response. Instructions presented prior 

to the session indicated whether the buzzer would signal a 

correct detection or a false alarm (see Appendix C). The 

entire experimental task, under absolute computer control, 

assured uniform presentation of the stimuli from subject 

to subject. 

Statistical Procedures 

The analysis of variance was used as the statistic 

from which inferences could be drawn about the performance 

of subjects over the levels of treatment. A posteriori 

tests of the differences between means were computed as 

well as tests for trends where appropriate. Separate 

analyses were computed for each of the dependent variables. 

The following null hypotheses were tested: 

1. There is no difference in the vigilance perfor
mance between hyperactive learning disabled 
children and normal children over each of the 
7 knowledge of results conditions, as measured 
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by number of correct detections, false alarms, 
and response latencies. 

There is no difference in the vigilance perfor
mance of hyperactive and normal children over 
the 6 successive 5-minute monitoring intervals, 
as measured by the number of correct detections, 
false alarms, and response latencies. 

There is no interaction between knowledge of 
results conditions, monitoring time periods, and 
educational diagnosis (hyperactive versus normal), 
as measured by number of correct detections, 
false alarms, and response latencies. 



CHAPTER III 

RESULTS 

The purpose of the study was to determine if hyper

active and normal children perform differently on a vigi

lance task when receiving seven levels of knowledge of 

results feedback. The feedback conditions included three 

levels of knowledge of correct detections (Full KR+, 2/3 

KR+, 1/3 KR+), three levels of knowledge of false alarms 

(Full KR-, 2/3 KR-, 1/3 KR-), and no knowledge of results 

(No KR) . 

Four types of data were collected. These include: 

(a) the number of signals correctly detected; (b) the 

reaction time or latency for each correct detection; (c) the 

total number of commissive errors or false alarms; and 

(d) the reaction time or latency for each false alarm. In 

addition, an overall index of performance efficiency was 

computed by combining correct detections and false alarms 

into a single error score. For example, if a child obtained 

six out of a possible ten correct detections and three false 

alarms during a 5-minute monitoring interval, he received an 

error score of seven (i.e., four missed correct detections 

plus three false alarms) for that monitoring interval. 

64 
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The basic statistical technique used to analyze the 

data was the split-plot factorial analysis of variance 

(SPF pr.q; Kirk, 1968). Activity level (hyperactive versus 

normal) and levels of knowledge of results constituted the 

between groups treatments. The six successive 5-minute 

intervals of the experimental session constituted the 

within groups treatment. The number of false alarms in any 

5-minute interval were insufficient to permit analysis of 

the false alarm reaction time per monitoring period. There

fore, it was necessary to utilize a completely randomized 

factorial analysis of variance (CRF pq; Kirk, 1968) to 

analyze mean false alarm reaction times for the entire 

30-minute experimental session. Then the mean false alarm 

reaction time per cell for each 5-minute monitoring interval 

was analyzed using nonparametric techniques. In several 

cases the data were transformed in order that the analysis 

of variance assumptions of homogeneity of variance and nor

mality of distribution could be met. All graphs, however, 

present raw data results. 

Power at the .05 alpha level was computed for each 

treatment effect using the Tang procedure (Kirk, 1968). 

The power for each treatment effect is presented in Table 1. 

Correct Detections 

The results by activity level and across the condi

tions of knowledge of results are presented in Table 2. 
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Table 3 illustrates the analysis of variance source table. 

Normal subjects obtained significantly more correct detec

tions than did the hyperactive subjects (F = 4 8.146, df = 

1/126, p < .01). No significant difference was found 

across the KR conditions. A significant effect was obtained 

across the time intervals (F = 28.689, df = 5/630, p < .01). 

The mean correct detections for all subjects across time are 

graphed in Figure 3. 

There was a significant (A x C) interaction between 

the two activity levels and the time intervals. Analysis 

of the simple main effects (Kirk, 1968) was performed to 

clarify the nature of the interaction. The summary of the 

analysis is presented in Table 4. Figure 4 depicts a graph 

of the interaction. 

Analysis of the simple main effects indicated that the 

normal children obtained significantly more correct detec

tions than the hyperactive children during all but the first 

five minutes. For the first monitoring time interval the 

F-value of 2.279 (df = 1/756) was not significant. For the 

later time intervals, the F-values all were significant at 

the .01 alpha level. Within groups, the analysis revealed 

that both the normal children and the hyperactive children 

had significantly different numbers of correct detections 

across time intervals (F = 4.687, F = 29.907, df = 5/630, 

p < .01) . 



69 

TABLE 3 

ANALYSIS OF VARIANCE SOURCE TABLE FOR CORRECT DETECTIONS" 

Source df MS 

Between Subjects 

A-Activity level 

B-Types of KR 

A X B 

1 

6 

6 

1 9 . 4 6 

0 . 3 9 

0 . 7 7 

4 8 . 1 5 * 

0 . 9 7 

1 . 9 1 

Within Subjects 

C-Time intervals 

A X C 

B X C 

A X B X C 

C X Subj w groups 

5 

5 

30 

30 

630 

2 . 3 9 

0 . 4 9 

0 . 6 9 

0 . 0 4 

0 . 0 8 

2 8 . 6 9 * 

5 . 9 1 * 

0 . 8 3 

0 . 4 8 

*p < .01 

•̂A transformation (arcsine of percent) was usecJ to 
obtain homogeneity of data variance. F-max tests (Kirk, 
1968) were not significant for the transformed data. 
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TABLE 4 

CORRECT DETECTIONS: SIMPLE MAIN EFFECTS 
FOR AC TREATMENT GROUPS 

71 

Source df MS 

Between Groups 

A-Activity levels 

Between A at cl 

Between A at c2 

Between A at c3 

Between A at c4 

Between A at c5 

Between A at c6 

Error 

1 

1 

1 

1 

1 

1 

756 

.3118 

2.4051 

3.6359 

3.6247 

5.6643 

6.2794 

.1368 

2.279 

17.584* 

26.583* 

26.501* 

41.413* 

45.910* 

Within Groups 

C-Time intervals 

Between C at al 

Between C at a2 

A X C 

Error 

5 

5 

5 

630 

.3904 

2.4910 

.4921 

.0833 

4.687* 

29.908* 

5.909* 

•p < .01. 
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The Tukey HSD statistic (Kirk, 1968) indicated that 

for both activity groups significantly more correct detec

tions occurred in the first ten minutes of the experimental 

session (q = 6.170, q = 6.122, df = 6/70, p < .01). Inspec

tion of Figure 2, in fact, revealed that the number of 

correct detections decreased gradually over time. Tests 

for trends (Kirk, 1968) revealed that this decrease over 

time was significantly linear for both groups (F = 22.283, 

F = 147.009, df = 1/630, p < .01), with no significant 

departure from linearity (F = 2.50, F = 1.23, df = 4/630). 

There was no significant (A x B x C) interaction of 

activity groups by conditions of knowledge of results by 

monitoring time. For purposes of clarification, however, 

these data are presented in Appendix I and graphed in 

Figure 5. 

Correct detections were found to correlate signifi

cantly with reading grade level for both hyperactive 

children (r = .44, df = 69, p < .01) and normal children 

(r = . 35, df = 69, p < .01) across all of the KR conditions 

combined. 

Correct Detection Reaction Time 

Since the number of correct detections differed across 

subjects, the mean was found for correct detection reaction 

times for each subject per 5-minute monitoring time inter

val. These means comprised the data points for analysis. 
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Estimated scores were used for four intervals wherein a 

subject obtained no correct detections in a 5-minute period 

The estimation procedure was suggested by Kirk (1968) as 

applicable to those situations where only one score in a 

block is missing. This procedure resulted in an equal 

number of samples per ABC cell. F-max tests were not sig

nificant, indicating homogeneity of data variance. Hence, 

it was not necessary to transform the data. 

Table 5 is a summary of the results of analysis of 

variance on the correct detection reaction time data. The 

difference in correct detection reaction time between the 

normal children and the hyperactive children was not signi

ficant. Likewise, knowledge of results conditions had no 

significant effect on correct detection reaction time. 

The mean correct detection reaction time data are presented 

in Appendix E. 

A significant effect was found over the six succes

sive 5-minute monitoring time intervals (F = 3.796, df = 

5/630, p < .01). Correct detection reaction times for 

both activity groups across time are illustrated in 

Figure 6. Inspection of Figure 6 revealed that reaction 

times for normal and hyperactive subjects became longer 

over the first five monitoring time intervals but became 

shorter during the last five minutes. This illustrates the 

classical turn in direction as seen in most vigilance 

studies. 



TABLE 5 

ANALYSIS OF VARIANCE SOURCE TABLE FOR CORRECT 
DETECTION REACTION TIMES 
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Source df MS 

Between Subjects 

A-Activity level 

B-Types of KR 

A X B 

1 

6 

6 

1460.90 

238.23 

832.16 

1.04 

0.17 

0.59 

Within Subjects 

C-5 minute intervals 

A X C 

B X C 

A X B X C 

C X Subj w groups 

5 

5 

30 

30 

630 

2119.47 

695.93 

684.96 

578.48 

558.38 

3.80* 

1.25 

1.23 

1.04 

*p < .01, df as shown; p < .05, df 1/126, using Con
servative F-Ratio (Kirk, 1968). 



78 

O 
O 
<U 
CO 

fd 

14H 

o 
CO 

JC 
4J 

u 

13 
x; 

• H 

CU 

e 
•H 
EH 

C 
O 

•H 
•P 
O 
(d 

u 

fd 
CU 

92 

90 

88 

86 ' 

84 

82 

80 

78 

76 

10 15 20 25 30 

Fig. 6. Mean correct detection reaction time for 
normal and hyperactive children combined. 



79 

Comparisons of means across time intervals using 

Tukey's LSD Test (Kirk, 1968) revealed that the last three 

time intervals had significantly longer correct detection 

reaction times than did the first 5-minute interval of 

monitoring time (t = 3.291, df = 2/630, p < .001). The 

data had a significantly linear trend across the time inter

vals (F = 56.40, df = 1/630, p < .01), with significant 

departure from linearity (F = 8.69, df = 4/834, p < .01) 

due to the drop in latency previously noted during the last 

time interval. 

False Alarms 

Mean false alarms are presented in Table 6 for both 

activity level groups across the seven conditions of knowl

edge of results. The results of the analysis of variance 

of false alarm data are summarized in Table 7. Hyperactive 

children obtained significantly more false alarms than did 

the normal children (F = 103.6, df = 1/126, p < .01). A 

significant effect was obtained across the KR conditions 

(F = 5.498, df = 6/126, p < .01). In addition, with the 

exception of no difference for No KR, the standard devi

ations between normals and hyperactives were significantly 

different (p < .01) for all the other KR conditions. The 

mean false alarms for both activity level groups across the 

seven conditions of knowledge of results are presented in 

Figure 7. 
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TABLE 7 

ANALYSIS OF VARIANCE SOURCE TABLE FOR FALSE ALARMS' 

81 

S y*N 1 ̂  ^** ̂ "^ ^^ df MS 

Between Subjects 

A-Activity levels 

B-Type of KR 

A X B 

1 

6 

6 

696.69 

36.96 

11.95 

103.62* 

5.50* 

1.78 

Within Subjects 

C-time intervals 

A X C 

B X C 

A X B X C 

C X Subj w groups 

*p < .01. 

5 

5 

30 

30 

630 

2.88 

5.49 

2.78 

2.60 

3.07 

.94 

1.79 

.91 

.85 

A common logarithm transformation [log^^ (FA + .001)] 
was used to obtain homogeneity of variance. F-max tests 
were not significant for the transformed data. 
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For the hyperactive children, Tukey's HSD statistic 

was applied to pairwise comparisons among the means. It 

revealed no significant differences between the three KR+ 

conditions and the condition of No KR (q = 1.44, q = 1.50, 

q = 1.10, df = 2/126). However, false alarms were signi

ficantly lower for the conditions of KR- than for No KR 

(q = 3.39, df = 2/126, p < .05; q = 3.83, df = 2/126, 

p < .01; and q = 3.57, df = 2/126, p < .05). For normal 

children, the only pairwise comparison significant was 

between No KR and 2/3 KR- (q = 3.04, df = 2/126, p < .05). 

There was no significant (A x B) interaction of the 

effects of activity levels with knowledge of results con

ditions, nor was there a significant effect over the six 

successive 5-minute monitoring time periods. 

Although also not significant, the means for the 

interaction of activity levels by KR conditions by monitor

ing time periods (A x B x C) are presented in Appendix F. 

Graphs of the interaction are presented in Figure 8 for 

the purposes of clarification. 

False alarms were found to correlate significantly 

with reading grade level for normal children (r = .24, 

df = 69, p< .05) but not for the hyperactive children 

(r = -.18, df = 69). 



84 

8 

7 . 

CO 

S 5 

CU 
CO 

rH 
fd 

G 
fd 

A 

K 
I \ 
I \ , 2 / 3 KR-f 

\i K\ 
/ 

/ 

' / 

/ 

/ / \ 
\ 

\ 

/ 
/ ' ^ : \ ^ \ ' 

/ / ^X / \i^ 
! I X-f 
/ / A \ 

^< I / \V/ 
// ^ V 

/ / 

/ / ^ '̂ ^^^^ ^ No KR 

s. 
/N / 

H y p e r s 

N o r m a l s 

F u l l KR+ 

15 20 

M i n u t e s 

\ 

\ 

\ 

1/3 KR+ 

No KR 

1/3 KR+ 
2/3 KR+ 
Full KR-f 

Fig. 8a. Mean false alarms for KR-f and No KR. 



85 

8 ' 

7 . 

CO 
e 
u 
fd 5 

CU 
CO 

(d 
PL4 

CU 

Normals 

Hypers 

No KR 

1/3 KR-

No KR 
1/3 KR-
Full KR-
2/3 KR-

Minutes 

Fig. 8b. Mean false alarms for KR- and No KR. 



86 

False Alarm Reaction Time 

Both normal and hyperactive children obtained moni

toring time intervals wherein no false alarms occurred. 

This resulted in missing data points for false alarm reac

tion times. Therefore, it was necessary to depart from the 

use of the split-plot factorial analysis of variance 

strategy, utilizing, instead, a combination of F-distribu-

tion and nonparametric statistics. 

The mean false alarm reaction time for each subject 

over the entire 30 minutes of monitoring time was used as 

the data point for a completely randomized factorial analy

sis of variance (CRF-2.7; Kirk, 1968). Mean false alarm 

reaction times are listed by activity levels and across 

knowledge of results conditions in Appendix G with a sum

mary of the results of the analysis of variance. There was 

no significant difference in false alarm reaction time 

between the normal and the hyperactive children. Knowledge 

of results conditions had no significant effect on false 

alarm reaction time. In addition, there was no significant 

interaction (A x B) between activity levels and knowledge of 

results conditions. 

Due to the presence of monitoring intervals wherein 

no false alarms occurred, the data had unequal cell distri

butions, making a situation less than robust with respect to 

the possible violations of distribution assumptions of the 
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F-statistic. Therefore, the data analysis was supplemented 

by the use of nonparametric statistics. Using the Mann-

Whitney U Test (Siegel, 1956), no significant difference 

was found between false alarm reaction times of normal and 

hyperactive children (Medians: 64.13 and 66=13; U = 1751, 

z = .389). The effects of the seven conditions of knowledge 

of results were tested for both activity level groups using 

the Kruskal-Wallis One-Way Analysis of Variance (Siegel, 

1956). Conditions of knowledge of results had no signifi

cant effect for normal children (H-corrected = 1.92, df = 

6, p < .95) or for hyperactive children (H-corrected = 5.67, 

df = 6, p < .30). False alarm reaction times were tested 

across the six successive 5-minute monitoring time inter

vals using the Friedman Two-Way Analysis of Variance (Siegel, 

1956). The data point for analysis was constructed using 

the mean false alarm reaction time per 5-minute period for 

each cell combination (A x B) of activity level by knowledge 

of results condition. No significant differences in false 

alarm reaction times were found across the time intervals 

for normal subjects (Chi-square = 6.02, df = 5, p < .50), 

for hyperactive subjects (Chi-square = 3.65, df = 5, 

p < .70), or for all subjects (Chi-square = 1.918, df = 5, 

p < .90). Mean and median false alarm reaction time data 

are presented in Appendix G. 
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Total Errors 

Total errors, an overall index of performance effi

ciency, was obtained by adding the number of missed correct 

detections to the number of false alarm responses for each 

subject during a 5-minute monitoring period. Table 8 pre

sents a summary of the split-plot factorial analysis of 

variance for the total errors data. 

Between subjects, hyperactive children obtained sig

nificantly more total errors than did the normal children 

(F = 91.003, df = 1/126, p < .01). A significant interac

tion (A X B) was found between the activity levels and the 

seven conditions of knowledge of results (F = 2.646, df = 

6/126, p < .05). The mean error scores for each activity 

level and by knowledge of results conditions are presented 

in Table 9. The interaction is graphed in Figure 9; and 

Table 10 presents a summary of the analysis of the simple 

main effects. The simple main effects analysis indicated 

that the hyperactive subjects committed significantly more 

errors than did the normal subjects under all conditions of 

knowledge of results except for 1/3 KR-. When the mean 

total error scores for hyperactive and normal children were 

compared using Tukey's HSD statistic, the differences 

between the two groups were more dramatic across the knowl

edge of results conditions. The hyperactive children 

obtained significantly more total errors than did the normal 



TABLE 8 

ANALYSIS OF VARIANCE SOURCE TABLE FOR TOTAL ERRORS' 

89 

Source df MS 

Between Subjects 

A-Activity levels 

B-Types of KR 

A X B 

139.44 

1.30 

4.05 

91.00* 

.85 

2.65** 

Within Subjects 

C-time intervals 

A X C 

B X C 

A X B X C 

C X Subj w groups 

5 

5 

30 

30 

630 

6.24 

1.13 

.41 

.31 

.43 

14.50* 

2.63** 

.95 

.72 

* * 

p < .01 

p < .05 

A common logarithm transformation [logĵ Q ^^^^^^ + -2)] 
was used to obtain homogeneity of variance. F-max tests 
were not significant for the transformed data. 
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TABLE 10 

TOTAL ERRORS: SIMPLE MAIN EFFECTS 
FOR AB TREATMENT GROUPS 

Source df MS 

A - Activity levels 

Between A at bl 

Between A at b2 

Between A at b3 

Between A at b4 

Between A at b5 

Between A at b6 

Between A at b7 

B - Types of KR 6 1.302 .850 

1 

1 

1 

1 

1 

1 

1 

1 

139.439 

47.662 

48.462 

17.575 

24.478 

1.814 

10.974 

12.796 

91.003* 

31.106* 

31.628* 

11.470* 

15.976* 

1.184 

7.162* 

8.351* 

Between B at al 

Between B at a2 

A X B 

Subjects w groups 

*p < .01 

**p < .05 

6 

6 

6 

126 

2.132 

3.225 

4.054 

1.532 

1.391 

2.105 

2.646** 
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children under all three KR-f conditions (D = 1.1344, D = 

1.2326, D3 = .8746; HSD = .5912, df = 2/126, p < .01). The 

two groups also differed significantly under the condition 

of No KR (D̂  = .7594, HSD = .5912, df = 2/126, p < .01). 

There were no significant differences in total errors 

between hyperactive and normal children, however, under the 

conditions of 1/3 KR- and 2/3 KR-. 

Within subjects, monitoring time had a significant 

effect on total errors committed by all subjects (F = 14.496, 

df = 5/630, p < .01). In addition, a significant inter

action (A X C) occurred between the activity levels and the 

monitoring time intervals (F = 2.63, df = 5/630, p < .05). 

Mean scores for the two activity levels by monitoring 

periods are presented in Table 11. The A x C interaction is 

graphed in Figure 10, with a summary of the analysis of the 

simple main effects presented in Table 12. Simple main 

effects analysis indicated that the hyperactive children 

obtained significantly more total errors than did the 

normal children during all of the six monitoring time 

intervals. During the first 25 minutes of monitoring time, 

both groups showed a gradual increase in the number of 

errors with one exception. The exception occurred during 

the second five minutes when the hyperactive children had a 

significant increase in errors (D = .92, HSD = .3694, q = 

4.71, df = 5/126, p < .01). Inspection of Figure 10 
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TABLE 11 

TOTAL ERRORS FOR HYPERACTIVE AND NORMAL CHILDREN OVER THE 
SUCCESSIVE MONITORING TIME INTERVALS 

Group 
Monitoring Time (Minutes) 

10 15 20 25 30 

Normals 

Mean 

S. D. 

6.70 

3.56 

5.40 

4.33 

6.00 

3.09 

6.50 

2.55 

10.80 10.60 

5.55 5.92 

Hyperactives 

Mean 25.20 34.00 34.60 43.20 51.40 48.00 

S. D. 1 9 . 0 0 2 5 . 3 8 1 2 . 4 9 1 8 . 9 7 1 8 . 2 4 2 2 . 9 1 



55 

95 

CO 
u 
o 
u 
u 

fd 
-p 
o 
EH 

G 
fd 
CU 

50 

45 

40 

35 

30 

25 

20 

15 

10 

/ ^ 

/ 

/ 

/ 

/ 

/ 
/ 

/ 

/ 

Z' 
_ _ _ ^ 

/ 
/ 

/ 

/ 

/ 

/ 

/ 
/ 

Hypers 

"" • Normals 

/ 

/ 
/ 

10 15 20 

Minutes 

25 30 
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TABLE 12 

TOTAL ERRORS: SIMPLE MAIN EFFECTS 
FOR A x C TREATMENT GROUPS 

Source 

Between Groups 

A - Activity levels 

Between A at cl 

Between A at c2 

Between A at c3 

Between A at c4 

Between A at c5 

Between A at c6 

df 

1 

1 

1 

1 

1 

1 

1 

MS 

139.438 

7.732 

33.566 

30.468 

24.350 

25.465 

23.519 

F 

91.003* 

12.589* 

54.647* 

49.603* 

39.642* 

41.458* 

38.289* 

Error 756 .614 

Within Groups 

C - Time Intervals 

Between C at al 

Between C at a2 

A X C 

Error 

*p < .01 

**p < .05 

5 

5 

5 

5 

630 

6.243 

2.640 

4.736 

1.132 

.431 

14.496* 

6.129* 

10.997* 

2.630** 
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demonstrates that a decrease in errors occurred for both 

groups during the last 5-minute interval of monitoring time. 

Total errors were found to correlate significantly with 

reading grade level for both hyperactive children (r = -.34, 

df = 69, p < .01) and normals (r = -.40, df = 69, p < .01), 

across all knowledge of results conditions combined. 

There was no significant (A x B x C) interaction of 

activity levels by knowledge of results conditions by moni

toring time intervals. However, for purposes of clarifica

tion, graphs of the A x B x C data are presented in 

Figure 11. The means for the A x B x C cells are presented 

in Appendix H. 
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CHAPTER IV 

DISCUSSION 

The following discussion serves several purposes. 

First, the findings of the present study are examined inso

far as they answer the research questions of the first 

chapter. Secondly, the findings of the present study have 

implications relevant to the problem of ameliorating learn

ing disabilities. Thirdly, the findings of the present 

study have implications for future research. 

Findings 

Each of the four research questions is presented with 

an answer from the findings of the present study. 

1. Do partial schedules of knowledge of correct 
detections and/or knowledge of false alarms 
differentiate between the vigilance perfor
mance of hyperactive learning disabled chil
dren and normal children? 

The effects of partial schedules of knowledge of 

results are not clear-cut when attempting to differentiate 

between hyperactive learning disabled children and normal 

children across knowledge of results conditions. This is 

due to the notable lack of variability evident for normal 

subjects across KR conditions when all of the dependent 

measures are examined. That is, the vigilance task used 
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in the present study was too easy for the normal subjects. 

Hence, it was not possible to measure the effects of par

tial schedules of knowledge of results on this group. A 

method for investigating the effects of partial KR on the 

attention of normal children is presented later as an area 

for further research. 

When the performance of hyperactive learning disabled 

children is compared with that of normals for all KR condi

tions taken together (the A effect), the present study 

replicates the earlier findings of Anderson, Halcomb, and 

Doyle (1973) and Doyle (1973). That is, hyperactive chil

dren obtained significantly fewer correct detections and 

significantly more false alarms and total errors than did 

the normal controls. 

Hyperactive children did not differ significantly 

from normal children in correct detection reaction times, 

as was found in the two earlier studies. Also, the present 

study investigated differences in false alarm reaction times 

between the two groups. Again, no significant difference 

was found. The lack of differences between the two groups 

in reaction times casts considerable doubt on an arousal-

inhibition explanation for hyperactivity. Such an explana

tion would predict between-groups differences in reaction 

times. As a corollary to the lack of reaction time effects 

in the present study, the labeling convention for the 



102 

learning disabled group comes under question. A more suit

able term for this group would be attention-deficient, 

rather than hyperactive. 

2. Do partial schedules of knowledge of correct 
detections and/or knowledge of false alarms 
result in bp-tter vigilance performance for 
hyperactive learning disabled children than 
does the condition of no knowledge of results? 

Under the conditions of partial knowledge of false 

alarms, the vigilance performance of hyperactive learning 

disabled children generally was significantly improved 

over the condition of no knowledge of results. When condi

tions of partial knowledge of correct detections were admini

stered, hyperactives showed no improvement over the 

condition of no knowledge of results. The specific effects 

for each of the dependent variables are discussed as fol

lows. 

For correct detections, illustrated in Figure 5, 

hyperactive children sustained the most optimal performance 

when presented knowledge of one out of three false alarms. 

For false alarm data, illustrated in Figure 8, there was 

marked improvement in performance over no knowledge of re

sults for hyperactive children under all of the knowledge 

of false alarm conditions. For total errors, illustrated 

in Figure 11, there was marked improvement in performance 

over no knowledge of results under all of the knowledge of 

false alarm conditions. No significant effects were 
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obtained across partial knowledge of results conditions for 

the reaction time dependent variables. 

3. If schedules of knowledge of results are grouped 
upon a continuum (full KR of correct detections, 
decreasing partial schedules of KR of correct 
detections, no KR, increasing partial schedules 
of KR of false alarms, full KR of false alarms), 
what is the relationship between such a KR con
tinuum and the vigilance performance of hyper
active learning disabled children? 

A direct relationship between the proportion of knowl

edge of results presented and vigilance performance effi

ciency is predicted by most of the explanations for the 

effects of knowledge of results. For example, a reinforce

ment explanation predicts that vigilance performance would 

improve in proportion to the amount of knowledge of results, 

a reinforcement. The results of the present study fail to 

provide support for such a predicted continuum relationship. 

Rather than having effects upon a gradual continuum, the 

relationship between knowledge of results schedules and 

vigilance performance was non-monotonic. Antonelli and 

Karas (1967) similarly found a non-monotonic relationship 

between the proportion of KR presented and the vigilance 

performance of normal adults. The only support for group

ing KR on a continuum is suggested in Figure lib. As the 

proportion of KR- is increased, total errors decrease. 

Such a trend, however, is not statistically significant. 

In general, there is little empirical support for a direct 
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relationship between a continuum of schedules of knowledge 

of results and vigilance performance efficiency. 

4. Are there significant interactions of partial 
schedules of knowledge of results with moni
toring time on the vigilance task of hyper
active learning disabled children? 

The importance of this research question stems from 

the fact that the vigilance task, and attention in general, 

involves sustained performance across the dimension of 

time. In terms of the problem of ameliorating the atten

tion deficits of learning disabled children, KR would be 

most valuable if it resulted in the elimination, or decel

eration, of the rate of the vigilance decrement. 

All of the major explanations of the effects of KR 

on vigilance performance predict that KR would result in 

a deceleration of the vigilance decrement. However, there 

was no significant interaction of partial schedules of 

knowledge of results with monitoring time (B x C inter

action) as measured by any of the dependent variables. 

The relatively low power of the B x C interaction, .21, 

makes the absence of the predicted result difficult to 

interpret, due to the high probability of a Type II error. 

Inspection of the dependent measures across time, 

as depicted in several of the graphs, on the other hand, 

suggests that there are differential effects for partial 

schedules of knowledge of results on the vigilance 
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decrement. In the case of correct detections (Figure 5), 

there was some deceleration of vigilance decrement under 

the conditions of Full KR-f, Full KR-, and 1/3 KR-. For 

false alarm data, a similar deceleration of decrement is 

suggested in Figure 8b under the conditions of Full KR-

and 2/3 KR-. Also, for total errors data (Figure lib), a 

deceleration of decrement is suggested under the conditions 

of Full KR- and 2/3 KR-. In general, it appears that 

under partial conditions of knowledge of false alarms the 

vigilance performance efficiency of hyperactive children 

shows the least deterioration across time. 

Implications for Remediation 

The results of the present study indicate that the 

attention of hyperactive children with learning disabilities 

can, to a large degree, be manipulated to facilitate more 

optimal performance. It is apparently possible to alter 

attention behavior by the manner in which information is 

dispensed to the learning disabled youngster. An implica

tion of the present study is that learning disabled chil

dren differ not only in the area of specific educational 

deficit, but that the attention span is also an important 

characteristic to consider when planning a remediation 

program. The conclusion drawn from the present study is 

that ongoing feedback of knowledge of false alarms, whether 
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presented on a constant schedule or a partial schedule, 

will enable the hyperactive child to show a more adequate 

attention span. Knowledge of false alarms in the class

room situation is feedback regarding errors of commission, 

that is, mistakes on learning tasks. As the amount of such 

feedback is increased on an ongoing basis, performance is 

predicted to be improved. 

It should be emphasized that the vigilance task is 

not a learning task, however, but, rather, stresses sus

tained performance. Increases in vigilance performance can 

thus at best only be interpreted as setting the stage for 

learning to occur. In other words, although support was 

obtained for the presence in hyperactive children of a 

manipulable attention deficit, the present study offers 

no explanation as to what determines the area of the child's 

disability. No implications can be drawn from the present 

research about the remedial content appropriate for the 

individual learning disabled child. The content will remain 

the same regardless of the attention span of the individual 

child. Rather, the present study has implications for the 

process of teaching the necessary content. 

The results should not be interpreted as implying 

that the hyperactive child should be literally bombarded 

with feedback about his mistakes in order to strengthen his 

attention. The clinical work of Adler (1956) demonstrated 
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in a variety of settings that it is important to give chil

dren encouragement in persisting with tasks. Feedback about 

the occurrence of mistakes should neither be conceptualized 

as punishment nor presented in a punitive manner. Knowledge 

of false alarms, after all, were merely the occurrences of 

a tone sounded immediately when a false alarm response was 

made. The tone in itself was not intrinsically noxious to 

the average child. While there were complaints from several 

children about remaining for any period of time in the test

ing booth, there was never a complaint about the quality of 

the KR tone itself. Although the results of the present 

study indicate the necessity for pointing out a hyperactive 

child's mistakes while engaging in a specific task, it would 

be advisable to give the child encouragement for persisting 

with the task at the same time. A hypothetical example 

would be in the utilization of teaching machines. The 

machine itself could present to the child feedback when he 

makes mistakes in learning a concept, while the teacher 

encourages the child to stay with the machine. 

Another important implication for remediation from 

the present study stems from the differences found between 

learning disabled children and normal children in vigilance 

decrement. Grassi (1970) was the first observer of the 

vigilance decremental differences between diagnostic cate

gories of children to suggest the need to use shorter 
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instructional periods with changes in specific tasks 

occurring regularly. Such changes are believed to have the 

effect of sustaining more efficient attention behavior. 

Implications for Future Research 

Several problems arose during the course of the 

research which require further work in the area. It was 

noted that the vigilance methodology of the present study 

failed to elicit sufficient variability among normal chil

dren in order to measure the effects of knowledge of 

results. In a study by Hopson (1975) a variation of the 

vigilance task, an adaptive task, was found also to dif

ferentiate between learning disabled and normal children. 

On such a task the subject is required to distinguish 

between pairs of dots according to the distances between 

dots. The stimuli are presented at random on a television 

screen; and provisions can be made to have the distances 

of designated signals approach those of the designated non-

signals according to the performance efficiency of the 

child. The introduction of knowledge of results to normal 

children on such a task would provide data in order to 

determine if normal children differentially respond 

according to the quality and quantity of knowledge of 

results. 
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It should be pointed out that the present study did 

not utilize a methodology allowing for the assessment of 

the relative values of competing theories in explaining 

the effects of knowledge of results on vigilance perfor

mance. In the case of arousal-inhibition explanations for 

the effects of knowledge of results on attention, the review 

of the literature in the present study pointed out certain 

drawbacks in the use of electroencephalography in indicat

ing correlates of learning disabilities. Gulian's work 

(19 70) , however, suggests several uses of EEG to objectivy 

hypotheses about arousal. Gulian used EEG indices in order 

to classify children according to levels of cerebral reac

tivity. The EEG could also be used during the vigilance 

task in order to measure physiological changes associated 

with different conditions of feedback of knowledge of 

results. Such measures would provide a test for the 

hypothesis that different schedules of KR-f and KR- result 

in different levels of cerebral arousal or reactivity in 

the hyperactive child. 

In addition, the work of Browning (1967a; 1967b) has 

raised the issue that cerebral reactivity, and attentional 

behavior in general, may not necessarily correlate with 

levels of gross bodily movement. Schulman and Reisman 

(1959) have described an "activity clock" which was pur

ported to measure the activity level of a child by counting 
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the number of revolutions made by a pendulum wheel housed 

inside a watch worn on the child's wrist. This instrument, 

or perhaps a stabilimetric chair, could be used during 

experimental sessions to give gross bodily movement cor

relates for the effects of schedules of knowledge of 

results. 

The present study used the ratings of mothers and 

teachers on the CIBA inventory to screen out those learn

ing disabled children who did not appear behaviorally to 

be hyperactive. Future research appears to be necessary 

in order to determine the relative efficiency of methods 

for making decisions about the classification of learning 

disabled children according to activity levels and levels 

of attention span. 

The use of knowledge of results raises several ques

tions for further investigation. One question is that of 

the effect of motivational KR versus informational KR. 

Vroom (1964) and Payne and Hauty (1955) distinguished 

between the informational and motivational functions of 

knowledge of results. They considered KR to be informa

tional when the subject was given feedback about the nature 

and locus of errors, and motivational in nature if no such 

feedback was presented. An example of motivational KR 

would be the presentation of the total score to the subject 

after several trials or several monitoring time intervals. 
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The knowledge of results of this experiment met the defini

tion for informational rather than motivational KR. Feed

back of knowledge of results was not delayed and subjects 

could be sure about the nature and locus of errors. The 

effects of types of incentives on the slope of the vigilance, 

decrement for learning disabled children would also have 

important implications for remediation. 

The present study was conducted in a background of 

weak, continuous white noise. The typical classroom situ

ation does not always provide such a consistent background 

of auditory input. Gulian (1970) obtained differential 

results when comparing the performances of hyperactive 

adults in understimulated versus overstimulated conditions 

of background noise. The functions of KR under varying con

ditions of background noise would provide the teacher of 

learning disabled youngsters with an interpretation more 

generalizable to the pragmatic setting. 

Several of the studies cited in the review of the 

literature (Bryan and Wheeler, 1972; Browning, 1967a, 1967b; 

Douglas, 1972; and Kaspar, 1971) have raised the question 

that hyperactivity and distractibility may be situation 

specific, states, rather than organism specific, traits. 

Although the present study involved the use of rather 

sophisticated and expensive equipment, it would be possible 

to measure vigilance differences between the booth of 
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Anderson, Halcomb, and Doyle (1973) and the classroom situ

ation. Such a study might use telephone hookups between 

the automation computer and a television screen or other 

apparatus in the classroom. Such a study would greatly 

increase the generalizability of results of studies of 

attention to the pragmatic needs of the learning disabili

ties teacher. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

Summary 

It has been suggested that the basic syndrome 

underlying the inability of the learning disabled child 

to compensate spontaneously for his learning deficit is 

characterized by faulty attention, particularly as it 

relates to becoming alert and focusing. Empirically, 

faulty attention is characterized by the propensity to 

respond to non-salient aspects of the environment. Previous 

research with learning disabilities has established the 

vigilance task to be a reliable measure of attention behav

ior. 

The purpose of the present study was to contrast the 

vigilance performance of hyperactive learning disabled chil

dren with that of normal controls under several conditions 

of feedback of knowledge of results. These conditions were 

as follows: (a) constant feedback of knowledge of correct 

detections. Full KR-f; (b) feedback of knowledge of two out 

of three correct detections, 2/3 KR-f; (c) feedback of knowl

edge of one out of three correct detections, 1/3 KR-f; (d) no 

feedback of knowledge of results. No KR; (e) feedback of 

knowledge of one out of three false alarms, 1/3 KR-; 
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(f) feedback of knowledge of two out of three false alarms, 

2/3 KR-; (g) feedback of knowledge of every false alarm, 

Full KR-. It was expected from previous research (Ozolins, 

1974) that the hyperactive child would benefit most from 

knowledge of false alarms which was postulated to lead to 

a more conservative vigilance performance. Secondly, 

several theoretical explanations of the effects of knowledge 

of results on vigilance performance have suggested that 

vigilance performance would improve in proportion to the 

amount of feedback of knowledge of results. 

Seventy hyperactive learning disabled children and 

70 normal controls, matched for age, intelligence, and 

socioeconomic status, participated. Dependent measures 

included the following: (a) correct detections, (b) cor

rect detection reaction time, (c) false alarms, (d) false 

alarm reaction time, (e) total errors. Knowledge of results 

was provided by means of an auditory tone. The vigilance 

task specifically consisted of the children being instructed 

to detect infrequently occurring signals over a prolonged 

period of time when the signals were embedded within a 

background of regularly occurring events. The experimental 

task duration was 30 minutes, the task following a 5-minute 

practice period and rest-room break. A split-plot factorial 

design was utilized. The between subjects variables 

included two activity levels (hyperactive learning disabled 
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versus normal) and the seven levels of feedback of knowledge 

of results. The within subjects variable consisted of the 

six successive 5-minute monitoring time intervals. Each 

child was assigned at random to one knowledge of results 

condition, such that the activity level by knowledge of 

results condition cell size was ten subjects. 

The results indicated that, while variability over 

knowledge of results conditions was negligible for normal 

children, they performed significantly better than hyper

active learning disabled children with respect to false 

alarms and correct detections. There were no differences 

between activity level groups for correct detection reaction 

times or for false alarm reaction times. Although signifi

cant interactions between activity levels and knowledge of 

results conditions were not obtained for correct detections 

and for false alarms, inspection of trends in the data 

revealed findings to be generally in directions predicted. 

Specifically, under KR- conditions, vigilance performance 

of hyperactive children approached that of normal children. 

Under KR-f conditions, hyperactive children performed much 

less efficiently than normal children. 

When correct detection scores were combined with false 

alarm scores, total error scores resulted. Such scores were 

believed to reflect overall performance efficiency on the 

vigilance task. For total errors, a significant interaction 
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between activity levels and KR conditions was obtained. 

Further, it was found that, under KR- conditions, the 

vigilance performance of hyperactive children approached 

that of normal children in proportion to the amount of 

knov7ledge of results presented. Under KR-f- conditions, 

however, no such improvement in performance was obtained 

for hyperactive children. These results for total error 

scores confirmed the predicted expectations. 

In most cases, when results were broken down into 

5-minute monitoring time intervals, the vigilance decrement 

for hyperactive children was more extreme than that for 

normal children. Exceptions to this were found under KR-

conditions, when the slope of the decrement for hyperactive 

children approached that for normal children. 

Conclusions 

The results found in the present study indicated that 

the vigilance performance of hyperactive children could be 

manipulated by utilizing specific intermittent schedules of 

feedback of knowledge of false alarm responses. Several 

theories about the effects of knowledge of results on vigi

lance behavior offer explanations of the findings of the 

present study. The design of the study, however, did not 

lend itself to the task of making comparisons among the 

theories. 
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According to the arousal-inhibition hypothesis, the 

data can be construed to indicate that KR- may have had the 

effect of inhibiting the tendency to respond to a constitu

tionally overly aroused group. Within a reinforcement or 

informational-expectancy framework, KR- may be construed to 

have had the effect of furnishing specific information 

usable by the hyperactive learning disabled child to formu

late a more adaptable response criterion. 

It was emphasized that the vigilance task is not a 

learning task, but, rather, stresses performance. Increases 

in the efficiency of vigilance performance can be inter

preted as setting the stage for learning to occur. It is 

in this respect that the minipulation of attention has value 

for those concerned about the remediation of learning disa

bilities in children. 
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3ĵ , 371-376 (a). 

Browning, R. M. Hypo-responsiveness as a behavioral cor
relate of brain-damage in children. Psychological Reports, 
1967, 20̂ , 251-259 (b) . 

Bryan, T. S. and Wheeler, R. Perception of learning dis
abled children: The eye of the observer. Journal of 
Learning Disabilities, 1972, 5̂, 484-488. 

Bryant, N. D. and Patterson, P. R. Reading disability: 
Part of a syndrome of neurological dysfunction. Paper 
read at the International Reading Association, 1962. 

Bryant, D. Learning Disabilities in Reading. New York: 
International Reading Association, 1963. 

Burks, H. R. The hyperkinetic child. Exceptional Children. 
1960, 21_, 18-26. 

Campbell, S. B. , Douglas, V. I., and Morganstern, G. Cog
nitive styles in hyperactive children and the effect of 
methylphenidate. Journal of Child Psychology and Psychi
atry, 1971, 1_2, 55-67. 

Chaney, J. A. The development of a scale for the minimal 
brain dysfunction syndrome in adolescents. Unpublished 
doctoral dissertation. Lubbock, Texas: Texas Tech 
University. May 1973. 



121 

Chinn, R. M. and Alluisi, E. A. Effects of three kinds of 
knowledge of results information on three measures of 
vigilance performance. Perceptual and Motor Skills, 1964, 
1£, 901-192. 

Clements, S. D. Minimal brain dysfunction: terminology 
and identification. NINDB Monograph No. 3, PHS, No. 1415, 
Washington, D.C.: U.S. Department of Health, Education 
and Welfare, 1966. 

Clements, S. D. and Peters, J. E. Minimal brain dysfunction 
in the school-age child. Archives of General Psychiatry, 
1962, £, 17-29. 

Cohen, J. Statistical Power Analysis for the Behavioral 
Sciences. New York: Academic Press, 1969. 

Cohn, R. The neurological study of children with learning 
disabilities. Exceptional Children, 1964, 11, 179-185. 

Connolly, C. Social and emotional factors in learning 
disabilities. In H. R. Myklebust (Ed.), Progress in 
Learning Disabilities, 2̂ , New York: Grune and Stratton, 
1971. 

Conners, C. K. and Greenfield, D. Habituation of motor 
startle in anxious and restless children. Journal of 
Child Psychology and Psychiatry. 1966, !_' 125-132. 

Connors, C. K. , Kramer, K. and Guerra, F. Auditory synthe
sis and dichotic listening in children with learning 
disabilities. Journal of Special Education, 1969, 3_, 
163-170. 

Cruickshank, W. M. and Paul, J. L. The psychological char
acteristics of brain-injured children. In W. M. Cruick
shank (Ed.), Psychology of Exceptional Children and 
Youth. Englewood Cliffs, N. J.: Prentice-Hall, 1871. 

Critchley, M. Developmental Dyslexia. Springfield, 111.: 
Charles G. Thomas, 1954. 

Daniels, M. The dynamics of morbid envy in the etiology 
and treatment of chronic learning disability. Psycho
analytic Review, 1964, 53̂ , 45-46. 

Deese, J. Some problems in the theory of vigilance. 
Psychological Review, 1955, 62̂ , 355-368. 



122 

DeHirsch, K. Concepts related to normal reading processes 
and their application to reading pathology. Journal of 
General Psychology, 1963. 

Delacato, C. H. The Treatment and Prevention of Reading 
Problems. Sprmgtield, 111. : Charles G. Thomas, 19 59. 

DeRenzi, E. and Faglioni, P. The comparative efficiency of 
intelligence and vigilance tests in detecting hemispheric 
cerebral damage. Cortex, 1965, 1, 410-433. 

Doll, E. Neurophrenia. American Journal of Psychiatry. 
1951, 10^, 50. ~~~ 

Douglas, V. I. Stop, Look, Listen: The problem of sus
tained attention and impulse control in hyperactive chil
dren and normal children. Canadian Journal of Behavioral 
Science, 1972, A_, 259-82. 

Doyle, R. B. The effects of distraction and attention 
deficits among children with learning disabilities on a 
vigilance task. Unpublished doctoral dissertation. 
Lubbock, Texas: Texas Tech University, 1973. 

Dugger, J. A. Children with learning and behavioral prob
lems. Seminar held at Borgess Hospital, Kalamazoo, 
Michigan, January 1963. 

Dykman, R. A., Ackerman, T. , Clements, S. D. , and Peters, 
J. E. Specific learning disabilities: An attentional 
deficit syndrome. In H. Myklebust (Ed.), Progress in 
learning disabilities, 2_. New York: Grune and 
Stratton, 1971. 

Dykman, R. A., Walls, P., Suzuki, T., Ackerman, P., and 
Peters, J. E. Children with learning disabilities: 
Conditioning, differentation, and the effect of dis
traction. American Journal of Orthopsychiatry, 1970, 
jm, 766-7817" 

Elkind, D., Larsen, M. and VanDoorninck, W. Perceptual 
decentration learning and performance in slow and 
average readers. Journal of Educational Psychology, 
1965, 56̂ , 50-56. ~~~ 

Eysenck, H. J. The Dynamics of Anxiety and Hysteria. 
London: Routledge and Kegal Paul, 1957. 



123 

Fisichelli, V. R., and Karelitz, S. The cry latencies of 
normal infants and those with brain damage. Journal of 
Pediatrics, 1963, £2, 724-734. 

Fisher, R. A. and Yates, F. Statistical Tables for Biologi
cal, Agricultural, and Medical Research, Edinburgh: 
Oliver and Boyd, 1963. ' 

Freibergs, V. and Douglas, V. I. Concept learning in hyper
active and normal children. Journal of Abnormal Psychology, 
1969, 1±, 388-395. 

Gaddes, N. H. A neuropsychological approach to learning 
disorders. Journal of Learning Disorders (1968, 1, 523-
534. ~~ 

Gallagher, J. J. A comparison of brain-injured and non-
brain-injured mentally retarded children on several psy
chological variables. Monographs of the Society for 
Research in Child Development, 1957, 2_2_, 51. 

Gates, A. The role of personality maladjustment in reading 
disability. Journal of Genetic Psychology, 1941, 59, 
77-83. 

Gergen, J., Conant, L., Hills, D., and Candle, J. Personal 
communication cited in J. R. Hughes, Electroencephalo
graphy and learning. In H. R. Myklebust (Ed.) Progress 
in Learning Disabilities. New York: Grune and Stratton, 
1968. 

Gesell, A. and Amatruda, C. S. Developmental Diagnosis. 
New York: Hoeber, 1947. 

Glasser, A. J. and Zimmerman, I. L. Clinical interpreta
tion of the Wechsler Intelligence Scale for Children 
(Wise). New York: Grune and Stratton, 1967. 

Grassi, J. R. Auditory vigilance performance in brain
damaged behavior disordered, and normal children. 
Journal of Learning Disabilities, 1970, 3_, 302-305. 

Gross, M. B. and Wilson, W. C. Minimal Brain Dysfunction. 
New York: Brunner-Mazel, 1974. 

Gulian, E. Effects of noise on arousal level in auditory 
vigilance. Acta Psychologica, 1970, 32, 381-393. 



124 

Hagen, J. W The effect of distraction on selective atten
tion. Child Development. 1967, 3£, 685-694 

''^'MSiog;aphv^^1 Blackwell, P. j. Vigilance: An Annotated 
l u ^ ^ l ^ ' ^'^' ^"""^^ ̂ "̂̂ ^̂  Engineering Laboratories, 
Aberdeen Research and Development Center! Aberdeen Proving 
Ground, Maryland, Nov. 1969. ^xuvxny 

Hallahan, D. P. and Curickshank, W. M. Psycho-Educational 
Foundations of Learning Disabilitie.g . Engî w..ô -ri .• ̂^̂.. , 
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APPENDIX 

A. DESCRIPTIVE STATISTICS FOR NORMAL AND HYPER
ACTIVE SUBJECTS 

B. EFFECTS OF IQ ON THE VIGILANCE PERFORMANCE OF 
HYPERACTIVE LEARNING DISABLED AND NORMAL 
CHILDREN 

C. HOME AND SCHOOL BEHAVIOR REPORT 

D. VIGILANCE TASK INSTRUCTIONS 

E. MEAN CORRECT DETECTION LATENCIES FOR THE NORMAL 
AND HYPERACTIVE CHILDREN 

F. MEAN FALSE ALARMS FOR NORMAL AND HYPERACTIVE 
CHILDREN 

G. FALSE ALARM REACTION TIMES FOR NORMAL AND 
HYPERACTIVE CHILDREN 

H. MEAN TOTAL ERRORS FOR NORMAL AND HYPERACTIVE 
SUBJECTS 

I. MEAN CORRECT DETECTIONS FOR NORMAL AND HYPER
ACTIVE CHILDREN 
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APPENDIX B 

EFFECTS OF IQ ON THE VIGILANCE PERFORMANCE OF HYPERACTIVE 
LEARNING DISABLED AND NORMAL CHILDREN., 

Hyperactives: : Source Table for Correct Detections 

Source SS df MS F 

A - IQ 

B - KR 

A X B 

W. cell 

Total 

56.7 

609.6 

566.2 

5404.4 

6636.9 

1 

6 

6 

56 

69 

56.7 

101.6 

94.4 

96.5 

.587 

1.053 

.978 

Subjects were divided into groups such that 35 had 
IQ's above the median and 35 had IQ's below the median. 
Data were collapsed across the six monitoring periods. 
FA data were transformed (common logarithm) to assure homo
geneity of variance. 
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APPENDIX B--Continued 

Hyperactives: Source Table for False Alarms 

Source 

A - IQ 

B - KR 

A X B 

W. cell 

Total 

SS 

.004 

465.58 

48.76 

1131.94 

1646.29 

df 

1 

6 

6 

56 

69 

MS 

.004 

77.60 

8.13 

20.21 

F 

.0002 

3.839* 

.4021 

*p < .01. All other F's were not significant. 
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APPENDIX B--Continued 

Normals: Source Table for Correct Detections 

Source 

A - IQ 

B - KR 

A X B 

W. cell 

Total 

SS 

6.91 

186.4 

72.69 

1845.2 

2111.2 

df 

1 

6 

6 

56 

69 

MS 

6.91 

31.07 

12.11 

32.95 

F 

.210 

.943 

.367 
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APPENDIX B—Continued 

Source 

A - IQ 

B - KR 

A X B 

W. cell 

Total 

Normals: Source 

SS 

2.06 

118 

41.14 

514.8 

676 

Table 

df 

1 

6 

6 

56 

69 

for False Al 

MS 

2.06 

19.67 

6.86 

9.19 

arms 

F 

.223 

2.139 

.746 



APPENDIX C 

HOME AND SCHOOL BEHAVIOR REPORT 

CHILD'S NAME D̂ r̂pg 

Please check the appropriate spaces below or leave them 
blank. This will help us to understand the child's situ
ation. 

Rowdiness 

Wiggliness 

Out of Seat 

Not attentive 
to teacher 

A little Quite a bit Excessive 

Not attentive 
to desk work 

Talks to self 

Irritable 

Crying 

Quiet & withdrawn 

Stubborn 

Belligerant 
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How would you rate child's overall Less 
physical activity when compared Active 
with his friends? 

Same More 
Active 

When sitting, does the child 
move his hands, fingers, feet. Rarely 
or legs excessively? 

Sometimes Often 

Does the child do things 
impulsively which result 
in spells, tripping, break
age, bruises? 

Rarely Sometimes Often 

How well does the child stay Rarely 
with a specific activity 
such as reading, playing a 
sit-down game, or some small 
task? 

Sometimes Often 



APPENDIX D 

VIGILANCE TASK INSTRUCTIONS 

1. Preceding practice period under all experimental 
conditions: 

"Listen carefully and I will tell you what we are 
going to do. Make yourself comfortable first. Remember, if 
at any time you don't feel well or you need to leave, just 
knock on the door. (Pause) 

"Now, grip the blue handle so that you can press the 
little button on top. Press it a few times. Okay. Here's 
what we want you to do. As long as you see two green lights 
or two red lights, that's okay, just let them go; but, when 
you see one green and one red blink at the same time, press 
the button. Don't press the button until a red and a green 
blink together side by side. Okay? Let's practice it first. 
Let's practice it for five minutes. You'll be finished 
when the two lights come on and stay on. Okay, let's 
practice." 

2. Preceding experimental session for all conditions: 

"Very good. Now we want you to do the same thing for 
thirty minutes. Okay? Now watch the lights and press the 
button when the red and green blink at the same time, and 
do not press it when reds or greens blink by themselves." 

3a. For No KR condition: 

"Just like the first time, you'll be finished v/hen the 
two lights come on and stay on. Okay? Here we go!" 

3b. For KR-f conditions: 

"Sometimes you will hear a tone. When you hear the 
tone it means you've done it just right. Just like the 
first time, you'll be finished when the two lights come on 
and stay on. Okay? Here we go." 

3c. For KR- conditions: 

"Sometimes you will hear a tone. When you hear the 
tone, it means you have made a mistake. Just like the first 
time, you'll be finished when the two lights come on and 
stay on. Okay? Here we goi" 
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APPENDIX F 

MEAN FALSE ALARMS FOR NORMAL CHILDREN 

KR Minutes 

5 10 15 20 25 30 

Full KR-f .20 .10 .20 .20 .50 .30 

2/3 KR-f .20 .10 .00 .10 .20 .40 

1/3 KR+ 1.10 .30 .50 .60 .50 .50 

No KR .70 .20 .50 1.00 1.30 .80 

1/3 KR- .40 .20 .00 .20 .10 .50 

2/3 KR- .10 .10 .20 .20 .30 .20 

Full KR- .20 .20 .10 .20 .10 .40 
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APPENDIX F—Continued 

MEAN FALSE ALARMS FOR HYPERACTIVE CHILDREN 

KR Minutes 

5 10 15 20 25 30 

Full KR+ 2.30 7.00 3.10 8.10 6.30 5.70 

2/3 KR-f 4.20 3.40 4.70 6.90 6.60 7.30 

1/3 KR-f 2.10 5.10 4.40 4.70 6.90 2.50 

No KR 4.80 5.80 3.60 5.40 6.00 5.90 

1/3 KR- 4.70 1.20 2.60 .90 1.80 3.70 

2/3 KR- 1.90 .60 .60 .40 .40 .40 

Full KR- 1.10 .80 1.10 .50 .40 .40 



APPENDIX G 

ANALYSIS OF VARIANCE SOURCE TABLE FOR FALSE ALARM 
REACTION TIMEST 

1,2 

Source df MS 

A (adj.) - Activity levels 

B (adj.) - Type of KR 

A X B (adj .) 

Within cell 

1 

6 

6 

104 

8.26 

333.86 

213.90 

674.38 

.0123 

.4951 

.3172 

All F's were not significant. 

^Sources utilize adjusted data according to Dwyer's 
least-squares solution for unequal cell n's. 
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APPENDIX G—Continued 

FALSE ALARM REACTION TIMES ACROSS MONITORING TIME INTERVALS 
FOR NORMAL AND HYPERACTIVE SUBJECTS 

Group 

Normals 

Monitoring time intervals (Minutes) 

10 15 20 25 30 

Mean 

Median 

S. D. 

69.26 51.36 48.00 65.14 71.84 69.92 

6 3 . 0 0 3 2 . 6 3 4 0 . 5 0 6 3 . 5 0 

2 6 . 5 3 5 5 . 5 1 3 1 . 5 8 4 2 . 0 6 

6 1 . 8 8 

4 7 . 8 3 

6 9 . 0 0 

4 6 . 4 3 

Hyperactives 

Mean 63.07 72.41 72.94 71.57 62.46 73.13 

Median 57.40 71.50 75.00 70.88 63.82 80.83 

D. 3 5 . 0 3 2 8 . 8 3 4 4 . 8 8 3 9 . 0 0 3 4 . 6 7 4 0 . 2 9 
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APPENDIX G—Continued 

FALSE ALARM REACTION TIMES FOR NORMAL AND 
HYPERACTIVE CHILDREN 

Knowledge of Results Conditions 
Group 

Bl B2 B3 B4 B5 B6 B7 

Normals 

Mean 66.06 60.68 72.28 71.67 59.12 68.06 66.17 

Median 65.00 43.00 72.98 70.36 74.00 63.87 50.75 

S. D. 45.09 36.28 26.63 14.62 30.38 30.65 49.75 

Hyperactives 

Mean 73.19 73.16 71.36 64.35 61.25 65.87 57.91 

Median 77.32 79.28 67.48 74.39 57.84 63.41 51.75 

S. D. 27.34 13.83 22.47 20.92 23.26 15.03 18.77 

•'"The knowledge of results conditions were as follows 

Bl = Full KR-H 

B2 = 2/3 KR-f 

B3 = 1/3 KR-f 

B4 = No KR 

B5 = 1/3 KR-

B6 = 2/3 KR-

B7 = Full KR-



KR 

Full KR-f 

2/3 KR-f 

1/3 KR-f 

No KR 

1/3 KR-

2/3 KR-

Full KR-

MEAN TOTAL 

2 

.4 

.4 

1.3 

1.4 

1.2 

1.1 

.9 

APPENDIX 

. ERRORS 

10 

.1 

.6 

1.1 

.8 

1.0 

.8 

1.0 

FOR 

H 

NORMAL CHILDREN 

Minutes 

22 

.2 

.8 

1.4 

.8 

1.2 

1.0 

.6 

20 

.8 

1.2 

1.3 

1.7 

1.3 

1.4 

.8 

25 

1.0 

1.0 

1.4 

2.5 

1.9 

1.9 

1.1 

30 

.7 

1.2 

1.2 

2.3 

2.2 

1.7 

1.3 
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APPENDIX H—Continued 

MEAN TOTAL ERRORS FOR HYPERACTIVE SUBJECTS 

KR Minutes 

5 10 15 20 25 30 

10.7 9.5 8.8 

9.7 10.7 11.0 

7.0 9.4 6.1 

7.4 9.1 8.4 

2.0 3.6 6.0 

3.3 5.3 4.6 

2.9 3.8 3.6 

Full KR+ 

2/3 KR-f 

1/3 KR-f 

No KR 

1/3 KR-

2/3 KR-

Full KR-

3.1 

5.3 

2.8 

5.6 

5.0 

1.8 

1.8 

8.5 

5.4 

5.6 

7.4 

2.5 

2.1 

2.6 

4.9 

8.3 

5.4 

4.8 

4.3 

3.1 

3.2 



APPENDIX I 

MEAN CORRECT DETECTIONS FOR NORMAL CHILDREN' 

KR 

Full KR-f 

2/3 KR-f 

1/3 KR-f 

No KR 

1/3 KR-

2/3 KR-

Full KR-

5 

9.8 

9.8 

9.8 

9.3 

9.2 

9.0 

9.3 

10 

9.9 

9.5 

9.2 

9.4 

9.2 

9.3 

9.2 

Minutes 

15 

9.9 

9.2 

9.1 

9.7 

8.8 

9.2 

9.5 

20 

9.4 

8.9 

9.3 

9.3 

8.9 

8.8 

9.3 

25 

9.4 

9.2 

9.1 

8.8 

8.2 

8.4 

9.0 

30 

9.5 

9.2 

9.3 

8.5 

8.3 

8.5 

9.1 

"10 possible correct 
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APPENDIX I--Continued 

MEAN 

KR 

Full KR-f 

2/3 KR-f 

1/3 KR-f 

No KR 

1/3 KR-

2/3 KR-

Full KR-

CORRECT DETECTIONS 

5 

9.2 

8.9 

9.3 

9.0 

9.7 

9.1 

9.3 

10 

8.5 

8.0 

8.9 

7.8 

8.7 

8.5 

8.2 

FOR HYPERACTIVE 

Minutes 

15 

8.2 

6.4 

8.4 

8.3 

8.3 

7.5 

7.9 

20 

7.2 

7.2 

7.7 

7.8 

8.8 

7.1 

7.5 

CHILDREN^ 

25 

6.8 

5.9 

7.5 

6.4 

8.2 

5.3 

6.6 

30 

6.9 

6.3 

6.4 

5.4 

8.2 

5.8 

6.8 

10 possible correct. 




