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CHAPTER I 

LITEilATURE REVIEW 

Introduction 

A behavioral characteristic commonly found in chil

dren with learning disabilities is short attention span 

and/or distractibility (Clements, 19 66) . Children showing 

symptoms of short attention span and distractibility are 

frequently labeled hyperactive or hyperkinetic. Dykman, 

Ackerm.an, Clements and Peters (19 71) maintained that 

short attention span and/or distractibility was related to 

a more basic mechanism, faulty attention. They felt that 

faulty attention could be accounted for in terms of an 

inhibition theory of attention (Dykman et al. and Luria, 

1961). Anderson, Halcomb, and Doyle (1973) followed this 

reasoning and developed an objective measure to investi

gate vigilance, a component of attention. Based upon this 

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

inhibition theory of Dykman et al. and Luria, investigated 

the use of feedback as a means of reducing the vigilance 

decrement found in hyperactive and hypoactive children 

with learning disabilities. Feedback consisted of provid

ing information to the subjects concerning their correct 

and erroneous responses to a vigilance task. Ozolins' data 

appeared to support this theory. He found hyperactive 



children performed better (shown by a decrease in the 

number of errors) when provided knowledge of their errors. 

This result was explained by the theory that hyperactive 

children have a weak inhibitory process; i.e., hyperactive 

children tend to respond impulsively. The knowledge of 

errors tended to make them more cautious. Conversely, 

knowledge of correct responses (positive feedback) stimu

lated the children and therefore weakened the inhibitory 

process even more. 

The problem investigated in the present study con

cerns the application of these findings to a classroom 

situation. Secondarily, the study will attempt to deter

mine whether Ozolins' finding offers an alternative to 

the traditional behavioral treatment designed to improve 

attending behavior in children identified as being motori-

cally restless. 

The work of Drabman and Lahey (19 74) provided evi

dence that feedback alone can be an effective treatment 

for reducing disruptive behavior in children. The present 

study follows from the work of Ozolins, Drabman, and 

Lahey, and Mack (19 75). Only one of the conditions used 

in Ozolin's study will be investigated in the present 

study, negative feedback. Traditionally, feedback is pro

vided to the child in the form of reinforcement for appro

priate behavior. However, since Ozolins found positive 



feedback to be detrimental to the performance of hyper

active children, only negative feedback will be used. The 

present study will investigate the efficacy of using nega

tive feedback alone as a treatment for the reduction of 

nonattending behavior. 

Review of Literature 

Learning Disabilities of Children: 
Historical Perspectives 

The field of learning disabilities developed from 

early research relating brain activity to behavior, and 

later, to learning processes. In the middle 1800's the 

science of phrenology dominated as a theory of the causes 

of normal and abnormal behavior. These notions came to be 

rejected due to pioneering research by Paul Broca and Karl 

Wernicke. These two men demonstrated the relationship of 

damage to particular sections of the brain to specific 

symptomatology (loss of speech). Implicit in their efforts 

was the assumption that specific centers of the cerebral 

cortex governed certain behaviors. 

The assumption of localization of function was later 

challenged by two investigators. Jackson (186 4) argued 

that words were not speech; therefore, the ablation of par

ticular sections of the brain which destroyed recollection 

of words did not necessarily mean that the brain area which 

controlled speech had been affected. Jackson reasoned that 



the whole brain was responsible for speech. His theory 

called for a collection of empirical data. The task was 

undertaken by Sir Henry Head, one of Jackson's students. 

Head made systematic observations on 26 World War I 

veterans who had suffered brain damage resulting in 

aphasic conditions. Through these observations he devised 

a classification scheme for aphasic symptoms which con

tained four categories: (1) verbal defects, e.g., diffi

culty forming words; (2) syntactical defects, e.g., saying 

words in an incorrect sequence or with an incorrect empha

sis; (3) nominal defects, e.g., difficulty understanding 

the meaning of words; (4) semantic defects, e.g., diffi

culty stringing words together in a logical way. The 

classification scheme did not prove to be viable because 

of the overlap among categories, i.e., one symptom was 

often accompanied by others. 

Kurt Goldstein, a German physician, also made signi

ficant contributions to the field through his work with 

brain-damaged soldiers of World War I. Goldstein believed 

that brain-damaged individuals had difficulty separating 

the important from the unimportant, the necessary from the 

trivial. The implication therein was that these indi

viduals suffered perceptual impairments. Two modern day 

terms in learning disabilities came from his work: perse

veration and distractibility. Although seemingly 



contradictory these two symptoms are often found in check

lists for diagnosing learning disabilities. 

Alfred Strauss (1947) and Heinz Werner collaborated 

on studies of brain damage in mentally retarded children 

(Bryan and Bryan, 1975). Their work combined the fields 

of neurology and education. Conclusions drawn from their 

studies implied that learning might be inhibited by brain 

damage, as well as character flaws or emotional turmoil. 

Strauss and Lehtinen (1947) and Strauss and Kephart (1955) 

concluded that learning disabled children may have suf

fered brain damage, and therefore these disabilities may 

be organic in nature rather than genetic. 

Sanuel T. Orton, a neurologist, worked approximately 

during the same period, 19 25 to 19 48. Orton studied chil

dren with language problems and problems with laterality 

of motor skills and brain dominance. Orton (19 37) also 

devised remedial procedures for teaching children with 

severe reading, writing, and speech problems. Later, he 

related reading problems to language deficits. This was 

the beginning of a new viewpoint of learning-disabled 

children which emphasized language and not perceptual 

skills. 

Disability Models 

Although there were differences in the theories and 

practices of the early pioneers, there existed one 



similarity. They all generally held a perspective of man 

which was an analogue of the medical model. 

Medical or Neurological Model. There have been two 

dominant models which have guided the development of, and 

perspectives in, the field of learning disabilities. The 

first and most prevalent is the medical or neurological 

model. This is primarily due to the traditional approaches 

to the investigation of learning disabilities which have 

emphasized the study of the brain. The medical model 

approach focuses upon the person with the problem, rather 

than upon the social milieu of that person. The assump

tion is made that if the problem can be removed from that 

person he will be immune to that problem, irrespective of 

the social context in which it might occur. VThile pro

viding a conceptual framework in which researchers may 

work, Bryan and Bryan (1975) point out that "virtually all 

of the assumptions underlying the medical disease model 

have been challenged" (p. 26). 

A major concern with the use of this model stems 

from the use of labels and the conservative strategy 

usually associated with the medical model (Scheff, 1966). 

The conservative strategy is an outgrowth from the treat

ment practices of physicians, i.e., adopting the safest 

strategy—assume there is pathology present until proven 

otherwise. Whereas this may be appropriate in life 



threatening situations, it is often inappropriate for 

diagnosing learning disabilities in children. The use of 

diagnostic labels has been found to have detrimental 

effects upon the person being labeled. Frequently, a 

stigma is associated with the label. The placement of a 

child into a special education class can have damaging 

effects on that child's self-image. The degree to which 

the label is associated with a stigma, as in the case, of 

mental illness (Goffman, 1961; Nonnally, 1961) and mental 

retardation (Jones, 1972; Christoples and Renz, 1968) is 

the degree to which the conservative strategy may produce 

long lasting, damaging effects for the patient. 

Investigations of the neurological causes of learning 

disabilities have been stimulated by the medical model. 

The large number of investigators include Barsch (1962), 

Clements and Peters (1962) , Bryant (1962) , and Cohen 

(196 4). While these investigators found some evidence of 

neurological causation, others have not. Bateman (1966) 

reviewed numerous attempts to explain the etiology of 

learning disabilities. Some studies found in this review 

which indicated little or no evidence of brain damage in 

learning disabled children included: Boshes and Myklebust 

(1964), Ingran, Mason, and Blackburn (1960) , Gaddes (1968) , 

Myklebust, Boshes, Olson, and Cole (1969), Owen, Adams, 

Forrest, Stolz, and Fisher (1971), Gergen, Conant, Hills, 
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and Candle (1965), Hughes (1968), Reitan (1974), Tymchuk, 

Knights and Menton (19 70). Whereas some studies did find 

some incidence of brain damage in learning disabled chil

dren (Silver and Hagin, 1960), the vast majority either 

did not, or were unable to explain the presence of brain 

dysfunction without subsequent evidence of a learning 

disability. Therefore, it may be concluded that the evi

dence supporting the physiological basis for learning 

disabilities is, at this time, tenuous. 

Dykman and Ackerman (in Anderson and Halcomb, 19 75) 

concluded from their review of the literature that there 

is no single etiological explanation of minimal brain 

damage (MBD). While believing that some hypothetical 

causes are more probable than others, they state that they 

are forced to the position that "at least for specific 

language disability, heredity is the main etiological 

factor (p. 32)." This seemingly confused state of affairs 

may be clarified if one remains cognizant of the fact that 

it is possible many brain-injured children have learning 

disabilities, but that is considerably different from 

assuming that all learning disabled children have suffered 

some type of brain damage. 

The medical model also underlines the cerebral 

dominance theory set out by Orton in 1928. Orton believed 

that one hemisphere of the brain usually developed dominance 



over the other. For right-sided individuals, for example, 

the left hemisphere is usually dominant over the right. 

Evidence from a clinical battery of tests used to assess 

brain damage or inadequate neurological maturation led 

Orton to believe that memory traces of printed words 

reside in a part of the left hemisphere, and the mirror 

image of these words resides in the memory traces found in 

a part of the right hemisphere. When an individual fails 

to develop demispheric dominance, one possible result may 

be letter reversals in writing. Also, the subjects may 

have difficulty learning to read as well as write. Orton 

(1937) identified three types of blindness that can result 

from a failure to develop hemispheric dominance: (1) cor

tical blindness, i.e., lack of conscious vision; (2) mind 

blindness, i.e., a person has visual abilities but with a 

loss in memory; and (3) word blindness, i.e., visual 

ability but printed symbols are not interpretable. He also 

described cases of letter reversals and called this 

strephosymbolia (twisted symbols, 1928). Results which 

support the cerebral dominance theory came from research 

by Benton and Kemble (19 60) , Harris (19 70) . Hermann and 

Norrie (1958), Kephart (1960), Zongivell (1962), and 

Delecato (1959). 

The empirical evidence from the above mentioned 

studies provided some support for the cerebral dominance 
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theory. However, Benton and Menefee (1957) along with 

Silver and Hagin (1960) found that cerebral dominance is 

a factor in learning disabilities, but one which, to date, 

does not predictively discriminate learning children from 

normal children. 

Another learning disability theory involving neuro

logical dysfunction is known as the maturational lag 

theory. This theory (Bender, 19 38; Critchley, 19 64) sug

gested that parts of the brain mature at different rates. 

If one part is slower in development than others, the 

result will be a normal development of certain skills and 

deficits in others (deHirsch, Jansky, and Langford, 1966). 

Support for the theory has come from observations of indi

vidual differences in longitudinal development or matura

tion (Cohn, 1964; deHirsch, 1963; Gesell and Amatruda, 

1947). As Mack (19 75) pointed out, the theory failed to 

explain "what locus of neurological maturational lag 

results in a specific learning disability" (p. 13). The 

theory's explanatory power is best in cases where one or 

two deficits occur in the face of otherwise normal skill 

development. 

Taken collectively, the research evidence supporting 

the medical model of learning disabilities seems to be 

tenuous and often contradicted by other research. Also, 

the use of the conservative strategy associated with the 
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medical model could possibly have damaging effects on a 

child who is placed in special education classrooms and 

becomes discouraged. 

Psycho-educational Model. The second etiological 

model prevailing in the field of learning disabilities is 

the psycho-educational model (Senf, 1973). In contrast to 

the medical model, which focuses on the individual and 

excludes his social milieu, the psycho-educational model 

is a multifactor approach including in it environmental, 

instructional, emotional, and motivational factors. While 

attempts have been made to explain the etiology of learn

ing disabilities through a unifactor psychogenic model 

(Pearson, 1954: Daniels, 1964), Gross and Wilson (1974) 

concluded from their investigation with a population of 

minimal brain dysfunction children that there was support 

for a multifactor model rather than a unifactor model. 

One major criticism of the psychogenic (unifactor) model 

pointed out by Connally (1969) is the disregard for the 

overwhelming evidence of MBD in learning disabled children. 

In the multifactor model, the learning disability is seen 

as "the final common result of an interaction between 

complex neurogenic and psychogenic factors (Anderson, 19 70)." 

Earlier, Anderson (1968) discussed the neurological-

psychological hypothesis of learning disabilities. This 

hypothesis posited the cause of the underachievement 
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syndrome as "an outgrowth of a basic neurological defi

ciency and the emotional problems which arise as a result 

of this deficiency (p. 217)." With this hypothesis in 

mind, it is possible to envision a variety of elements 

that may contribute to the child's self image and 

situation. 

E)efinitions of Learning Disabilities 

Despite the numerous attempts to explain the etiology 

of learning disabilities, several authors have expressed 

doubts that the term learning disabilities actually des

cribe a true syndrome (Johnson and Myklebust, 1967; 

Schulman and Reisman, 1969; Kirk, 196 8; and Werry and 

Sprague, 1970). 

Cruickshank (1961) and Clements (1966) have attempted 

to develop a checklist of characteristics often found in 

children with learning disabilities. For example, 

Cruickshank (1961) listed the following psychological 

characteristics of brain-injured children: 

1. Distractibility 

2. Motor disinhibition 

3. Dissociation 

4. Disturbance of figure-background relationship 

5. High Perseveration 

6. Relative absence of well-developed self-concept 

and body-image concept 
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Clements (1966) listed the following characteris

tics of children with learning disabilities: 

1. Average or above intellectual capacity and 

potential 

2. Presence of specific learning disabilities— 

most commonly affected are reading, arithmetic 

and/or spelling 

3. Perceptual deficits may occur in one or several 

of the sensory channels 

4. General coordination deficits 

5. Abnormal motor activity level—may be hypoactive 

or hyperactive 

6. Impulsivity—most commonly associated with the 

hyperactive child 

7. High emotional lability—the child will have 

quick changes of emotional response from high 

temper and tantrums, to easy manageability and 

remorse 

8. Short attention span and/or distractibility—the 

child is unable to concentrate on one activity 

for very long 

9. Existence of equivocal or "soft" neurological 

signs 

10. Presence of electroencephalographic irregulari

ties (p. 24). 
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An examination of the two lists reveals several 

common characteristics, e.g., distractibility, motor dis

inhibition, and perceptual dysfunctions. One should not, 

however, expect any given child to exhibit symptoms in 

all, or even many, of these areas. Each child, can, and 

will, have his own particular cluster of symptoms. The 

National Advisory Committee to the Bureau of Education for 

the Handicapped, Office of Education, recommended the fol

lowing definition of a learning disabled child: 

Children with special learning disabilities exhibit 
a disorder in one or more of the basic psychologi
cal processes involved in understanding or using 
spoken or written language. These may be manifested 
in disorders of listening, thinking, talking, read
ing, writing, spelling, or arithmetic. They include 
conditions which have been referred to as perceptual 
handicaps, brain injury, minimal brain dysfunction, 
dyslexia, developmental aphasia, etc. They do not 
include learning problems which are primarily due to 
visual, hearing, or motor handicaps, to mental 
retardation, emotional disturbance, or to environ
mental disadvantage. (Children with Specific Learn
ing Disabilities Act of 1969, PL91-230, The Elemen
tary and Secondary Amendments of 1969) 

The definition provided by the Task Force removed the 

burden of establishing the presence of minimal brain dys

function from the professional. 

In 19 71 the Texas Educational Agency (TEA) provided 

a definition of learning disabilities (LD) for its profes

sionals : 

Language and/or learning disabled children are 
children who are so deficient in the acquision 
of language and/or learning skills including, but 
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not limited to, the ability to reason, think, 
speak, read, write, spell, or to make mathe
matical calculations, as identified by educa
tional and/or psychological, and/or medical 
diagnosis that they must be provided special 
services for educational progress. This term 
"language and/or learning disabled children" 
will also apply to children diagnosed as having 
specific developmental dyslexia. 

The definition of learning disabilities used in the 

present study was one provided by Dykman, Ackerman, 

Clements, and Peters (1971): 

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

This definition places the emphasis of the diagnosis on 

not only the skills and deficits of the child, but also 

on his personal reference to his peer group. Anderson 

(1970) expressed similar criteria to that of Dykman et al. 

One can see by reading the numerous definitions 

that there is no one clear definition of a learning 

disabled child. Dykman et al. (19 71) appear to have pro

duced a relatively single and yet comprehensive definition 

of a learning disabled child. 

The prevalence of learning disabilities in a given 

population has been disputed since educators first began 

defining the problem. Bateman (1966) pointed out that the 

incidence of children with learning disabilities is a 
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direct function of the definition used. Therefore, esti

mates of the prevalence of learning disabilities should 

be viewed in light of the definition used for separating 

this population from all children in school. 

The National Advisory Committee on Handicapped 

Children (1968) of the U.S. Office of Education stated: 

The total number of children involved cannot be 
accurately determined until more adequate diag
nostic procedures and criteria have been 
developed. The disorders may range in degree 
from mild to severe. While the milder degrees 
of learning difficulties may be corrected by 
the classroom teacher, the more severe cases 
require special remedial procedures. A con
servative estimate of the latter group would 
include from 1 to 3 percent of the school popu
lation, (p. 14) 

Bateman (1966), who used estimates from California, 

Illinois, and Michigan, reported that from five to fifteen 

percent of the total school population have serious dif

ficulty in learning to read, from two to ten percent have 

speech problems, and from twenty to thirty percent have 

motor development that is less than adequate. Stewart, 

Pitts, Craig, and Dieruf (1966), however, estimated four 

percent of all school-age children are hyperactive, while 

Renshow (1974) estimated that seven percent of all school 

children could be considered hyperactive. 

From the above mentioned studies, it is obvious that 

the definition of a learning disability and the prevalence 

of learning disabilities is not as clear-cut as one would 
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like. Yet, it seems apparent that children with learning 

disabilities constitute a significantly large portion of 

the school population. Remedial procedures for these 

children exist in most schools. However, new techniques 

are still being demanded by educators, and to meet this 

challenge it seems essential to develop more effective 

remedial procedures. 

Attentional Deficits and 
Learning Disabilities 

Speaking of learning disabled children, Strauss and 

Lehtinen (1947) hypothesized that "attentional deficits 

(distractibility, short attention span) are major factors 

influencing the performance of learning with this group of 

disabled children on learning tasks." According to Dykman 

et al. (1971), children with learning disabilities "or the 

medical equivalent, minimal brain dysfunction" share a 

common syndrome characterized by a deficit in attention. 

Dykman et al. described attention as consisting of four 

components: alertness, stimulus selection, focusing, and 

vigilance. More recently, Tarver and Hallahan (19 74) 

reviewed 21 experimental studies of attention deficits in 

learning disabled children. They classified attention 

deficits into five categories: distractibility, inter-

sensory integration, impulsivity, vigilance, and 

hyperactivity. It appears again that confusion exists in 

attempts to define attention deficit. 
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A number of studies have attempted to investigate 

separately the various component behaviors which make up 

attention. In general, these studies may be divided along 

two lines which are formulated by the Strauss and Lehtinen 

definition, i.e., distractibility and short attention 

span. The difference between these two terms lies in the 

source of the interference. Distractibility typically is 

associated with a deficit in attention due to intruding 

external stimuli. The child is distracted from his task 

due to some external event or object. Cruichshank and 

Paul (19 71) conceptualized distractibility as the inability 

to filter out extraneous stimuli and to focus selectively 

on the task at hand. The child with a short attention 

span has been described as one who "experiences an inter

ruption of directed thought by the intrusion of peripher

ally related ideas" (Strauss and Kephart, 1955). 

Unfortunately, this difference in the source of interference 

has often been ignored (Magdol, 1973). The literature con

cerning distractibility will be reviewed first, followed by 

a review of the literature on attention span and 

impulsivity. 

Distractibility and Learning 
Disabilities 

Studies examining the distractibility of learning 

disabled children have used a variety of experimental 
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conditions. These include studies of figure-ground per

ception or embeddedness (Elkind, Larson, and Van Doorninck, 

1965; Keogh and Donlan, 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; Kasper, 1971; Silverman, Davids and 

Andrews, 19 63). 

Dykman, Walls, Suzuki, and Ackerman (19 70) examined 

a group of learning disabled children and controls on a 

simple conditioning task, a conditioning task with differ

entiation, and a distraction task. The distraction con

sisted of an auditory distractor during or preceding the 

appearance of a visual stimulus. It was reported that the 

learning disabled group responded more slowly than the 

controls under all conditions, but especially under the 

distractor condition. These authors went further and 

divided the learning disabled group into hyperactives, 

normoactives, and hypoactives on the basis of previously 

observed behavior. Analysis of the data from these three 

groups indicated that the two extreme groups committed 

significantly more errors than the normoactives and con

trols, and the hyperactives had shorter reaction times 

than did the hypoactives. 
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Browning (1967a, 1967b) examined the effects of 

intramodel interference. He found that colored lights 

used as distractors interfered with a visual discrimination 

learning task for a group of normal children. After 

obtaining these results, he administered the same proce

dure to a different group of normals and a group of minimal 

brain damaged children. Under the distracting condition, 

the MBD children outperformed the normals, and their per

formance was no worse than under the non-distracting con

dition, i.e., only the performance of the normal group of 

children deteriorated. When age groups were compared, 

there was no difference in performance between older and 

younger MBD groups. Browning concluded that distracting 

conditions do not interfere with the performance of MBD 

children perhaps because the distractors were on the 

visual periphery. 

Atkinson and Seurath (197 3) attempted to replicate 

Browning's study by using a central rather than a periph

eral distractor. A group of learning disabled children 

were presented a discrimination learning task (responding 

to dots, colors, and patterns, on a colored square as they 

appeared on the screen) under two different conditions. 

Under the constant condition, a colored square remained 

in the same position. Under the stimulus change condition, 

this background changed position. Results indicated that 
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the LD group committed more errors of omission (failure 

to respond in the presence of the stimulus) than did the 

controls during the stimulus change condition, but a com

parable number for the constant condition. There were no 

group differences on other measures (errors of commission 

and visual fixation—as observed by the investigators). 

These results suggest that under some conditions (stimulus 

change) LD children do appear to have an attentional 

deficit. 

Anderson, Halcomb, Ozolins, and Hopson (1973) inves

tigated the effects of auditory distraction on vigilance 

task performance. They used learning disabled and normal 

control subjects. Two auditory distractors were white 

noise and classroom noise. They found that learning dis

abled children made fewer correct detections on the vigi

lance task than normal controls when classroom noise was 

presented as a distractor. There were no differences 

between the two groups when white noise rather than class

room noise was introduced as the auditory distractor. The 

two groups could not be differentiated by the number of 

false alarms made, nor by the response latencies. 

Sabatino and Ysseldyke (19 72) used the Bender-Gestalt 

cards to examine the effects of visual distraction on a 

group of non-reading and reading children. The Bender 

cards were presented to the children under four conditions: 



22 

(1) the usual procedure of copying the design; (2) the 

figures were to be reproduced from memory; (3) the figures 

were embedded in a meaningless background; and (4) a 

photographic negative of the figure (white on black) with 

an important part missing was presented. Under the first 

two conditions the two groups did not differ. However, 

when the background was manipulated (embedded in a meaning

less background and photographic negative) the non-readers 

showed a greater decrement in performance than did the 

reader group- The implication here is that distractors 

interfere with the performance of non-readers, which con

stitute a large subgroup of LD children (Anderson, Sherman, 

and Williamson, 19 75). 

Wigg and Austin (19 72) utilized a vigilance task with 

a distractor to examine the attention of a group of 

receptive-expressive aphasic children and a group of 

matched controls. The vigilance task consisted of a random 

sequence of ten "baby" and ten "girl" pictures presented at 

a rate of one per second. The distractor was a light 

blinking on and off every two seconds. The children had 

to raise their hands upon presentation of a "baby" picture. 

Two conditions were used, one with and one without dis

tractor. Under both conditions the aphasic children com

mitted more errors. However, only a small subgroup of 

aphasics was responsible for this poor performance, and 
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neither the experimental children nor the controls' scores 

deteriorated significantly under the distraction condition, 

The authors suggest that the simplicity and predictability 

of the distractor may have allowed the Ŝ  to adapt to its 

presence and thus account for these inconclusive results. 

Using flashing lights as a distractor during a 

vigilance task, Doyle, Anderson and Halcomb (19 76) found 

a marked deficit in the performance of learning disabled 

children when the distractor was presented. This finding 

contradicts the conclusion of Tarver and Hallahan. They 

concluded on the basis of their review of the literature 

that LD children "are not differentially distracted by 

. . . distractors such as flashing lights and color cues." 

From the studies reviewed above, it appears that 

Tarver and Hallahan's conclusion is either premature or 

incorrect. Learning disabled children do appear to be 

distractible under certain conditions. That is, when the 

distractor is of an unavoidable and/or unpredictable 

nature (e.g., Atkinson and Seurath, 1973; Browning, 1967a, 

1967b), the performance of LD children deteriorates. An 

alternative conclusion may be that LD children are not a 

homogeneous group. Some LD children may be distractible 

and some not. This possibility will be discussed in more 

detail later. 
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Attention Span and Impulsivity 

The measurement of attention span in children began 

in the early 1900's (Herring and Koch, 1930; Schacter, 

1933). Measurement procedures during this period consisted 

of presenting the child with a task or play toy and timing 

the length of the period he/she continued to remain 

involved with it. A more refined measure of sustained 

attention developed in the 1950's is the Continuous Per

formance Task (CPT). This task generally involves the 

continual and regular presentation of stimuli, one at a 

time. 

Rosvold, Mirsky, Sarason and Bransome (1956) origi

nally developed the CPT for the diagnosis of MBD. Their 

apparatus consisted of letters on a drum such that one 

letter was exposed to the subject at a time. They also 

developed two levels of task difficulty. At the easy 

level, whenever a stimulus letter appeared the subjects 

were to press a key. At the more difficult level subjects 

were to press the key whenever the stimulus letter appeared 

immediately after the occurrence of another stimulus 

letter. Using normal and brain damaged groups at any age 

made errors at both levels of difficulty. Also, Rosvold 

et al. found that the CPT could adequately discriminate 

between known brain damaged individuals and normals. 
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Using a population of hyperactive and normal chil

dren, Sykes, Douglas, Weiss and Minde (1971) found that 

the CPT discriminated these two groups. The hyperactives 

made more false alarms and fewer correct detections. 

Following the administration of Ritalin (methylphenidate), 

the hyperactive group's performance improved significantly 

when compared to a control group of hyperactive children 

given a placebo- In a second study (Sykes, Douglas and 

Morganstein, 19 73) the performance of hyperactives and 

controls was compared on four different measures of atten

tion. A Choice Reaction Time Task measured attention for 

brief periods, i.e., the time needed to respond to the 

appearance of stimuli. Results indicated that the two 

groups performed comparably on this task. Two additional 

tasks measured sustained attention. First, the CPT was 

presented in visual and auditory forms. Both groups per

formed better on the visual than on the auditory task. In 

addition, the hyperactive group had fewer correct detec

tions and more false alarms, showed a greater deteriora

tion over time, and made more anticipatory responses than 

the normal controls. The second measure of sustained 

attention was a self-paced task (the Serial Reaction Task) 

The task involved pressing various keys to turn off 

various lights as they came on. On this task the hyper

actives made significantly more errors but they did not 



26 

differ from the controls on the number correctly pressed. 

The authors concluded the results indicated that hyper

active children were more impulsive, and that attentional 

deficits were manifested as poor performance over long but 

not short periods of time. 

Impulsivity is another component of attending 

behavior which is closely related to sustained attention. 

Hallahan, Kauffman and Ball (19 73) examined this aspect 

of attending behavior and its relationship to selective 

attention. Selective attention may be defined as the 

ability to purposely attend to important stimuli while 

blocking out irrelevant or unimportant stimuli. They 

used Kagan's Matching Familiar Figures (MFF) test to 

measure reflectivity-impulsivity and Hagen's Central-

Incidental Task to measure selective attention. Their 

results from testing high and low achievers indicated an 

inverse relationship between MFF impulsivity and selec

tive attention. That is, low achievers were more impul

sive and attended less selectively than high achievers. 

The MFF test was also used by Keogh and Dolon 

(19 72). The MFF, and two measures of field dependence-

independence, were administered to severely learning 

disabled and moderately learning disabled boys. While 

both groups of LD boys were found to be highly field 

dependent, only the severely disabled boys were also 
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impulsive. Tarver and Hallahan questioned whether the 

severely disabled group in this study may have contained 

more hyperactives than did the moderately disabled 

group. This question was raised due to Campbell's find

ings (Douglas, 1972) that hyperactive children made more 

errors and had significantly shorter response latencies 

on the MFF, which suggests a positive relationship. 

Tarver and Hallahan conclude in their review that learning 

disabled children do exhibit impulsivity, when impulsivity 

is defined as the opposite of reflectivity. 

Douglas (in Anderson and Halcomb, 19 75) concluded 

from a review of the literature and from her own work, 

that hyperactive children display a serious defect in the 

ability to "stop, look and listen." In other words, the 

impulsivity of these children causes them to make errors 

in the performance of certain tasks. 

The studies reviewed above indicate the presence of 

short attention span and impulsivity in learning disabled 

children. The modification of this short attention span 

would serve to help these children in their academic work. 

It seems obvious, however, that the greatest benefits 

would accrue from a situation wherein distractible, impul

sive children were given training to increase their atten

tion span while also being given feedback concerning the 

accuracy of their work, thus hopefully reducing any impul

sive responding. 

^ 
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Hyperactivity 

The term hyperactive is found in most checklists 

for the identification of learning disabilities in chil

dren. Hyperactivity (hyperkinesis) has most often been 

considered to be an excess of gross motor activity. The 

symptoms associated with this behavior are so readily 

apparent that only a few investigators have attempted to 

develop a standardized test of hyperactivity. 

Connors (1969) developed parent and teacher rating 

scales that have been shown to reflect the positive 

changes produced by stimulants such as Ritalin (Connors, 

1971; Sprague and Werry, 1974). The rating scales con

tain descriptions such as "restless," "impulsive," "short 

attention span," and "constantly fidgeting." 

Schulman and Reisman (1959) attempted to measure the 

daily activity level of hyperactive children by adapting 

self-winding wristwatches (actometers) to record bodily 

movements. In a later study Schulman, Kappar, and Thorne 

(19 65) attempted to correlate the actometer scores with 

the results of psycho-diagnostic examinations (WISC, DAP, 

Bender, S-B, Neurological examination, and EEG). They 

found no significant correlation between the actometer 

scores and these measures. Similarly, McDonnell, Cromwell, 

Bialter, and Son (1964) were unable to find a significant 
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correlation between ballistograph scores and nurses' 

ratings of hyperactivity. 

Classroom observations of learning disabled chil

dren (Bryan and Wheeler, 19 72; Douglas, 19 72) and experi

ments with brain damaged children (Kasper, 19 71; Browning, 

1967a, 1967b) have raised questions regarding the situ

ational specificity of hyperactivity and the nature of 

hyperactivity. Tarver and Hallahan concluded that hyper

activity most likely is situation specific, rather than 

an organism specific phenomenon. However, they add: 

On the other hand, organically based deficiencies 
in control mechanisms have not been completely 
ruled out. It may be that weaknesses in control 
mechanisms only show up in those situations in 
which more control is expected or demanded, as 
is the case in the structured situation (p. 567). 

Other investigators have attempted to measure hyper

activity through the use of vigilance tasks. Vigilance is 

defined as a physiological or psychological readiness to 

respond, and vigilance performance is "that behavior 

required to detect infrequently occurring signals over a 

prolonged period of time when those signals are embedded 

in a background of regularly occurring events"(Anderson, 

Halcomb, and Doyle, 19 73). Actually vigilance appears to 

be a more demanding variant of sustained attention, due 

to the greater concentration and attention required in 

order to detect a signal and separate it from a background 
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Halcomb and Blackwell (1969) compiled an extensive 

bibliography of studies utilizing vigilance tasks. How

ever, they only reported six of 728 vigilance studies that 

were concerned with special groups, i.e., grain damaged 

and mentally retarded. 

The work of Anderson and his associates have stimu

lated considerable interest in the use of vigilance to 

detect and define hyperactivity. Anderson et al. (19 73) 

measured vigilance performance using the visual modality. 

The task involved the detection of a red-green light com

bination from other color combinations (red-red, green-

green) . They found that using 30 learning disabled boys 

and 30 normal control boys, the learning disabled group 

made fewer correct detections of the signal red-green 

combination of lights and more false alarms. The 30 

learning disabled children were then divided on an activity 

level dimension, into three groups of ten boys each, i.e., 

hyperactive, normoactive and hypoactive. They found the 

hyperactives made fewer correct detections and more false 

alarms than either of the other two groups. 

The work of Chinn and Alluisi (19 64) provided infor

mation concerning the effects of knowledge of results on 

normal subjects. They found that (1) knowledge of missed 

signals alone resulted in a significant decrease in false 

alarms; (2) knowledge of correct detections alone resulted 
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in a decrease in missed signals; and (3) knowledge of 

false alarms resulted in a decrease in false alarms as 

well as an increase in reaction time or response latency. 

Earlier Luria (1961), and more recently Dykman et al. 

(1971), proposed an arousal-inhibition hypothesis to 

account for an attention deficit syndrome in learning 

disabilities. Arousal was said to be the behavioral mani

festation of a failure of an internal response inhibitory 

process. Both investigators proposed the presence of 

weak inhibitory processes in the hyperactive child, and 

strong inhibitory processes in the hypoactive child. 

Ozolins (19 74) investigated the effects of knowledge 

of results (KR) on a population of hyperactive and hypo

active children. He provided knowledge of false alarms 

and knowledge of correct detections in order to identify 

different response inhibitory processes in these children. 

Ozolins predicted that the hyperactive child, having weak 

inhibitory processes, would have a high probability of 

responding to any stimuli and should make more false alarms 

than the hypoactive child. The hyperactive child should, 

therefore, show the greatest improvement on the vigilance 

task when provided knowledge of false alarms (KR-). Con

versely, the hypoactive child, being overly inhibited 

against responding, should show the greatest improvement 

on the vigilance task when provided knowledge of correct 
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detections (KR+). His predictions were confirmed. When 

compared to no KR, the hyperactive children made fewer 

errors under the knowledge of false alarms conditions, 

and more errors under the knowledge of correct detections 

condition. The hypoactive children responded in the 

opposite direction. Knowledge of correct detections 

reduced their errors, and knowledge of false alarms 

increased them, although only to the level of the control 

condition (no KR). 

Mack (19 75) continued the investigation of the 

effects of feedback on vigilance performance in LD chil

dren. Varying the schedule of knowledge of results (No 

KR, 1/3 KR+, 2/3 KR+, Full KR, 1/3 KR-, 2/3 KR-, and 

Full KR-), Mack found that hyperactive children performed 

best when provided full knowledge of errors (Full KR-) and 

worst when provided full knowledge of correct detection 

(Full KR+). In fact, the performance of the hyperactive 

children on the vigilance task was no better under the 

various KR+ conditions than under the no KR condition. 

From the review of the above studies, it is evident 

that hyperactivity can be measured with some degree of 

objectivity. The vigilance task developed by Anderson 

and his associates has proven to be an effective tool in 

demonstrating that hyperactive children can improve their 

performance on the vigilance task when provided information 
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about their behavior. The next step in this line of 

research is to investigate whether these findings are 

applicable to a classroom situation. Stated in other 

words, it remains to be demonstrated whether or not 

feedback alone can modify the performance of hyperactive 

children in the classroom. Before investigating this 

possibility further, however, a review of other attempts 

at modifying attending behavior is warranted. 

Modification of Attending Behavior 

Medical Treatment. Many studies have shown that 

stimulant drugs reduce activity and impulsivity in hyper

active children. Sprague, Barnes and Werry (1970) inves

tigated the effects of methylphenidate, thioridazine, and ?j 

a placebo on the reaction time, activity, and classroom tf 

behavior of emotionally disturbed children. Methylpheni-
I 
r 

date significantly increased correct responding, decreased ij 

reaction time and hyperactivity , and increased attention tr 

and cooperation behavior in the classroom. Sprague and 

Werry (19 71) , in a later review of psychopharmacological 

studies using mentally retarded children, discussed several 

studies that also demonstrated that methylphenidate and 

thioridazine reduced high activity levels in retardates 

(Levy, Jones, and Crowley, 1957; Zimmerman and Burgemeister, 

1958; Breitmeyer, 1969). 

IIIUUUUUUllI 
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Christensen and Sprague (1973) combined condition

ing procedures and methylphenidate to reduce the hyper

active behavior of emotionally disturbed boys. Their 

results indicated that combined drug-behavior modification 

treatment was superior to behavior modification by itself. 

Despite the positive results of these studies 

Douglas (in Anderson and Halcomb, 19 75) cautions against 

the widespread use of stimulants. She stated: 

. . . evidence is accumulating to suggest that 
these drugs may have serious shortcomings. It 
is difficult to design a well-controlled study 
on the long-term effects of the stimulants, but 
I am forced to conclude from our own efforts and 
those of others that the long-term results thus 
far are not promising (Scoufe, in press). Data 
are also beginning to accumulate to suggest that 
long-term use of these drugs may produce negative 
effects on the heart rate (Sprague, 1973) and 
may interfere with normal gains in weight and 
height (Sofer, Allen and Ban, 1972) (p. 146). 

The dangers of continued medical treatment of 

hyperactives seem to justify the efforts involved in 

developing new and more effective behavioral treatments 

of hyperactivity. 

Behavior Modification. A review of the literature 

reveals that two recent studies (Hall, Lund and Jackson, 

196 8; Thomas, Becker and Armstrong, 196 8) have shown that 

teachers can be trained to increase appropriate behavior 

and decrease disruptive behavior in children modifying 

reinforcement contingencies in the classroom. These 
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techniques have been used with beginning teachers (Hall, 

Panyon, Rabon, and Broden, 1968), with teachers of 

special education classes (Hall and Broden, 196 7; Patter

son, 1965) , and also with teachers in a secondary school 

classroom (MacAllister, Stachowiak, Baer and Conderman, 

1969) . 

Student behaviors have been modified using teacher 

attention as reinforcement (Madsen, Becker, and Thomas, 

1968), token economies (O'Leary, Becker, Evans, and Sauder-

gas, 1969), other students as the engineers (Surratt, 

Ulick, and Hawkins, 1969); and group consequences as rein

forcement (Barrish, Saunders, and Wolf, 1969). Studies 

have been conducted with a single subject (Wasik, Senn, 

Welch, and Cooper, 1969), and with the entire class 

(McAllister et al., 1969). These studies represent only 

a fraction of the amount of work being done in this area. 

The studies reviewed can roughly be divided into 

two groups. The first to be discussed will be those 

attempting to modify attending to task behavior. The 

second group deals with more general behaviors such as 

seating behavior, disruptive behaviors, and social behav

iors. By reviewing these studies it will be possible to 

see how other investigators have attempted to modify the 

behavior of school children. 
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One of the first studies attempting to modify hyper

active behavior in children was carried out by Patterson, 

Jones, Whittier, and Wright (1965). They observed two 

hyperactive children for two weeks. At the completion 

of the observation period one child was removed from the 

class for approximately ten minutes per day and trained 

to attend to a task. Training was accomplished by having 

the child wear earphones through which he heard a buzz. 

He was instructed whenever the buzz sounded he had been 

attending continuously for ten seconds. Each buzz meant 

that he would receive another piece of candy at the end 

of the session. After the session the child was returned 

to class and observations continued. 

Following this initial phase, the subject was con

ditioned in the classroom. It was announced to the class 

that the subject had a problem attending to his work, and 

that he would wear earphones that would tell him when he 

is sitting still. When he sat still he earned candy for 

himself, and for the rest of the class. The first condi

tioning trial lasted seven minutes, and trials were 

increased each day by one or two minutes until 20 minute 

trials were reached. A variable interval schedule was 

used with a mean of 13.7 seconds of attending behavior 

required for reinforcement. Later, pennies and plastic 

soldiers were used as reinforcers to avoid satiation. 
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Observations were made on the subject's and the other 

child's behavior before each trial. The experiment 

lasted for eight school days. An extinction period last

ing nine days was implemented, during which observations 

were again made on both subjects. The results indicated 

that the two subjects did not differ significantly during 

baseline and the phase during which the experimental sub

ject was removed from class. During conditioning in class, 

however, the experimental subject emitted significantly 

fewer nonattending behaviors. From the conditioning to 

the followup phases, the control subject also had a 13 

percent decrease in his nonattending behavior. Thus, the 

authors hypothesized that other children in the class may 

be affected by the conditioning of one member of the class. 

The ramifications of these observations will be discussed 

later in more detail. 

Ferritor, Buckholdt, Hanblin and Smith (1972) also 

utilized candy and ice cream along with toys and high-

interest activities as reinforcements to modify the attend

ing behavior of third grade children. All of the children 

were allowed first to work on arithmetic problems while the 

teacher circulated around the room (baseline). During 

Phase I the teacher would again circulate around the room 

while the children worked on their arithmetic problems but 

would unobtrusively place tokens on the desk of a child 
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who was attending to his work. These tokens could then 

be exchanged for rewards. The second phase made rein

forcement contingent upon arithmetic performance but not 

on attending behavior. After this phase the first phase 

was reinstated followed by a fourth phase which reinforced 

the combination of arithmetic performance and attending 

behavior. This phase was then followed by the reinforce

ment of arithmetic performance again. The final phase 

again reinforced the combination of the two behaviors. 

During all phases, observations were made recording 

attending, non-attending, and disruptive behaviors of the 

entire class. Following an analysis of the first data 

collected, a constructive replication was done which 

entailed changing the order of treatments and amount of 

reinforcement. The results from the second experiment 

were very similar to those of the first, indicating that 

reinforcing attending behavior results in an increase in 

attending behavior, and a reduction in disruptive behavior 

However, this did not necessarily increase student per

formance, at least in arithmetic drill exercises, nor did 

it necessarily increase the accuracy of work completed. 

Also, reinforcement of correct work alone increased the 

accuracy of work but had little effect on attending behav

iors and appeared to correlate with increased disruptive 

behavior. The authors stated, however, that " . . . when 
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reinforcement was contingent both for attending behavior 

and for correct work accomplished we found increased 

attending, decreased disruptions, along with increased 

number of problems worked correctly" (p. 116) . These 

findings were presented without any analysis which tested 

for the statistical significance of behavior change. 

Despite this flaw, these results do have profound impli

cations for researchers who hypothesize a resultant 

increase in academic performance when attending behavior 

is increased through operant techniques. 

Hewett, Taylor, and Ratuso (1969) used academic 

performance as one of their main dependent variables in 

a study of six classrooms containing a total of 54 chil

dren with learning and behavior problems. One class 

implemented the experimental condition all year, one was 

a control group all year, two were assigned as control 

groups the fall semester and experimental groups during 

the spring semester, and two classes were assigned to be 

experimental groups in the fall, and control groups in 

the spring. The experimental procedures involved a token 

reinforcement system followed by tangible rewards for 

starting and working on tasks, and for appropriate 

behaviors. Later, check marks were substituted for 

rewards, followed by a progressive substitution of free 

time, and finally, the graphing of behaviors. In the 
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control condition, the teachers could teach any way they 

wanted without using the token system or tangible rewards. 

Observations of the children's behavior were made through

out the program by trained observers. Also, the children 

were tested on the California Achievement Test three 

times. Of particular interest were their reading and 

arithmetic performance. The authors summarized their 

findings by stating that: 

Task attention of students was significantly 
facilitated by the experimental condition when 
that condition was introduced to emotionally 
disturbed children following placement in 
either a regular or control condition class. 
Task attention was also facilitated by removal 
of the experimental condition from classes 
which had become accustomed to it over a one 
semester period. Reading achievement was not 
significantly affected by either the experi
mental or control condition but gains in 
arithmetic fundamentals were significantly 
correlated with the presence of the experimental 
condition (p. 528). 

The authors gave a twofold explanation for the 

increase in task attention during the control phase. 

First, the teacher may have become more effective in the 

spring after being associated with the success orientation 

under the reward system. Second, the investment by the 

children in building competencies at attention, response, 

and order levels in the fall may have readied them for 

tasks taught in a traditional way in the spring. 



41 

Walker and Buckley (196 8) reported a case study of 

a nine-year-old boy who was removed from class and given 

tokens for attending to his task in a structured non-

distracting environment. When compared to his baseline 

performance, the child's performance showed a considerable 

increase in attending behavior. The authors then with

drew the reinforcement and allowed the non-attending 

behavior to extinguish to a level equal to that of the 

baseline. The child was then placed back in the class

room and put on a variable-interval schedule of reinforce

ment (mean = 30 minutes) for attending behavior. The 

child showed rapid reconditioning which demonstrated the 

functional control of this system. The tokens (which 

initially were saved and exchanged for toy models) were 

paired with teacher attention, praise and social approval. 

It was hoped that later the subject's behavior would come 

under the control of such natural reinforcers as "task 

completion, positive feedback, academic success, and the 

acquisition of new knowledge." However, the authors made 

no followup observations to determine if this happened. 

Novy, Burnett, Powers, and Sulzer-Azaroff (1973) 

worked with a nine-year-old male who was described as 

being distractible and hyperactive. A token reinforcement 

program was set up whereby the child was given tokens 

(exchangeable for toys) for attending to his work for 30 
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consecutive 10 second intervals. A light was placed on 

his desk which was flashed briefly to indicate when he had 

received a token. Following a three-day baseline period, 

the treatment was begun and lasted for six days at 30 

minutes a day. Behavioral observations were made through

out the study. His attending behavior increased by 50 

percent during the treatment phase. Following this phase 

an extinction phase was implemented to demonstrate the 

functional control of the token system. Attending behavior 

returned to its previously normal low. Reinstatement of 

the treatment was not possible due to changes in the class

room. However, this study added support to the effective

ness of behavior modification in altering disruptive 

behavior. 

Surrat et al. (1969) also used a token system in 

modifying the attending behavior of four fourth graders. 

The design called for beginning two of the children after 

a baseline phase, and having the other two wait and 

follow one phase behind although all were in the same 

classroom. The authors found that some of the other 

children in the classroom increased their attending 

behavior also and demonstrated the unquestionable control 

this system had over non-attending behaviors. Also, 

teacher reports indicated an increase in academic achieve

ment during and after the treatment phases of this study. 
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Willis and Crowder (19 72) demonstrated the effective

ness of a modification program for shaping attending 

behavior. A wireless switch was used by the teacher to 

inform the children in a class when all were attending to 

their work. Class-attending increased when a movie was 

made contingent on accumulating a specific number of 

minutes on the clock. 

Kazdin and Klock (19 73) worked with a teacher in a 

classroom of 12 retarded children to see if an increase 

in teacher nonverbal approval behavior (e.g., smiles and 

physical contact) contingent upon attentive behavior would 

subsequently increase the attending behavior of the chil

dren. After a baseline period, feedback was given to the 

teacher during the treatment phase as to how she was 

doing. The authors wanted to keep the amount of verbal 

approval behavior equal to that displayed during the base

line period. Following a reversal period, the treatment 

was reinstated with the exception that feedback was not 

given to the teacher. A correlational analysis was per

formed and revealed a significant increase in attending 

behavior for 11 of the 12 children. Since verbal approval 

was held constant, it alone could not explain this increase, 

Therefore, the authors concluded that nonverbal teacher 

approval could be an effective means of increasing student 

attending behavior. 
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A number of studies have used social reinforcement 

as a technique for increasing attending behavior. Ward 

and Baker (1968) trained the teachers of four first-grade 

children to increase attention and praise for attending 

behavior. Two control groups were also utilized. One 

control group was selected as a comparison group for the 

treatment. These children were matched for sex with the 

experimental group and were present in the same class

room. The children in the second control group were used 

as a baseline comparison for the experimental group when 

test-retest changes in psychological test performance 

were compared. This control group was not subjected to 

any experimental manipulations. The results indicated a 

significant increase (as measured by observations) in 

attending behavior for the experimental group, and no 

significant change for the same-class controls. The psy

chological test battery consisted of four subtests of the 

WISC (Comprehension, Mazes, Digit Span, and Block Design), 

the Draw-A-Person Test, and a projective questionnaire 

"designed to measure attitudes toward school and feelings 

about self" (p. 325). Pre-treatment comparison of scores 

on these tests revealed the experimental children to be 

significantly lower on the Mazes subtest, and significantly 

higher on the index of anxiety on the DAP. Post-treatment 

comparison showed no significant differences among the 
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three groups. The authors pointed out that while no 

adverse changes were evident because of the treatment, 

there was no generalized improvement in psychological 

functioning as measured by the tests. It should be 

noted that a significant increase in performance on the 

WISC would not be expected since the treatment phase of 

four weeks was relatively brief. 

Both Allen et al. (1967) and Hall et al. (1968) 

used social reinforcement by teachers to shape attending 

behavior in the classroom. Both studies utilized an ABAB 

experimental design. The attending behavior of the chil

dren included in the studies was found to be very respon

sive to operant techniques. While Allen et al. were 

unable to implement a followup phase due to the school 

year ending. Hall et al. did so for one of the six chil

dren used, and found that the increase in study behavior 

was maintained after the treatment program had terminated, 

Also, four of the six students improved academically. No 

statistical procedures were used to test for significance 

concerning the amount of change in the behavior. 

Kirby and Shields (1972) also used social reinforce

ment, but for correctness of work on arithmetic problems. 

They used a seventh-grade student and also gave immediate 

correctness feedback for the child's performance on arith

metic problems. Unfortunately, they combined the two 
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treatments without investigating separately the functional 

properties of each. Therefore, they could conclude only 

that the increase in attending behavior and arithmetic 

problem response rate was due to the combined treatment 

and not one or the other. 

Kazdin (1973) investigated the effects of vicarious 

reinforcement on attending behavior. Using an ABAB 

design, he selected two pairs of mentally retarded chil

dren and reinforced the attending behavior of one member 

of each pair to determine if the effect of reinforcement 

would generalize to the other member. Baseline observa

tions were made on all four children. The baseline 

period was followed by a period in which reinforcement 

was given for attending behavior. During the reinforce

ment period, the observer, sitting three feet behind the 

pair, would lean forward and give verbal praise to the 

target member of the pair, contingent on attending to the 

task (handwriting) for 25 seconds. An extinction phase 

was implemented, during which no reinforcement was given. 

He then reinforced the inattentive behavior of the target 

subjects. In the final phase the reinforcement was once 

again given for attentive behavior. During Phase I, 

reinforcement of attentive behavior increased attending 

for both target and nontarget subjects. Reinforcement 

of inattentive behavior decreased the attending behavior 
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of the target subjects but increased it for the nontarget 

subjects. Reinstatement of the reinforcement for atten

tive behavior again increased these behaviors for both 

target and nontarget subjects. The author provided four 

plausible explanations. They were: (1) the nontarget 

subject may simply imitate the behavior model, (2) since 

the target subject is no longer distracting the nontarget 

subject this may provide a more conducive work environ

ment, (3) the target subject may have been a reinforcer 

of the nontarget subject's inattentive behavior, and 

(4) reinforcement delivered to one subject may serve as 

a cue to the other that his performance may be reinforced 

or punished. Since each explanation is plausible, further 

investigation would have been appropriate in order to 

discover which is most compelling. It seems unfortunate 

that Kazdin did not discuss further the explanation of his 

interesting results. 

Madsen et al. (1968) systematically varied treatment 

conditions to see what effects they had on the inattentive 

behavior of three children. The following sequence was 

implemented for modifying the inattentive behavior dis

played by one child: (1) baseline, (2) rules were stated 

to the class concerning appropriate behavior, (3) inap

propriate behavior was ignored and the children were not 

reminded of the rules, and (4) the rules were again stated. 
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inappropriate behavior was ignored, and praise was given 

contingent upon appropriate study behavior. Observations 

made throughout all phases indicated little change in 

behavior until the fourth phase was implemented. When 

praise was introduced in conjunction with the other treat

ment conditions, inappropriate behavior declined rapidly. 

The other two children experienced the following 

treatment conditions: (1) Baseline I, (2) rules, 

(3) rules and ignoring inappropriate bheavior, (4) rules, 

ignore and praise for appropriate behavior, (5) Baseline II, 

and (6) rules, ignore, and praise were reinstated. Again, 

observations were made throughout all phases. Observations 

taken during these two experiments indicated that: 

(1) rules alone had little effect in improving classroom 

behavior, (2) praise and ignoring together were very 

effective in improving the classroom behavior of these 

children, and (3) praise for appropriate behavior was 

probably the most effective variable for shaping appro

priate behavior. 

It is possible to see from this analysis of the 

literature dealing with behavior modification techniques 

in the classroom, that these techniques are effective 

tools that may be used by teachers to control the attend

ing behavior of children. The failure by some authors to 

include adequate control groups, statistical analyses. 



49 

and/or the more refined, experimental designs has been, 

to some extent, compensated for by the large number of 

studies demonstrating the effectiveness of these tech

niques. The following section contains studies which, 

while not dealing directly with the problem of modifying 

attending behavior, do demonstrate the effectiveness of 

behavior modification in modifying more disruptive 

behaviors. 

Modification of Out-of-Seat Behavior 

Several investigators have focused on modifying 

the out-of-seat behavior of children. Stone (1970) 

decreased the out-of-seat behavior of seven cerebral 

palsy boys using cookies as reinforcers. The boys also 

demonstrated a subsequent increase in cognitive and per

ceptual-motor skills. Two other teams of researchers 

found subsequent academic improvement following condi

tioning of seating behavior. Simmons and Wasik (19 73) 

used small group contingencies and special activities as 

reinforcement for remaining in partitioned instructional 

centers. They reduced the amount of movement in the 

class and also found an increase in the social and academic 

behaviors displayed by the children studied. Similarly, 

Eletherios, Shoudt, and Strang (1972) found an increase in 

academic performance when they controlled the out-of-seat 
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behavior of 22 first graders. A light display was set up 

in front of the class and when the children met a criterion 

of seating behavior a series of lights would be lit up 

signaling good performance. When all the lights were lit 

the children were given a party of cookies and milk. 

Smaller rewards were given for some individual lights. 

These rewards served to successfully approximate longer 

periods of sitting. 

Twardosz and Sajuaj (19 72) trained a teacher in 

token and social reinforcement procedures in order to 

increase sitting behavior in a hyperactive, retarded boy. 

Additional benefits included a decrease in posturing, 

while leaving normal walking unaffected, an increase in 

the use of toys, and an increase in closer proxim.ity to 

children (previously avoided). Wolf, Hanley, King, 

Lachowiez, and Giles (19 70) developed a simpler timer-

game to reduce out-of-seat behavior. The game allowed 

16 students to earn tokens (exchangeable for snacks, 

candy, clothes, and field trips) by being in their seats 

whenever the bell of a kitchen timer rang on an average 

of once every 20 minutes. Osborne (1969) used free time 

from school work as a reinforcer for remaining seated in 

the classroom. The out-of-seat behavior of six children 

enrolled in a school for the deaf was effectively modified. 

Barrish et al. (1969) found they were able to reduce out-
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of-seat behavior and also reduce talking-out behaviors in 

several "problem" children through operant techniques. 

Packard (1970) demonstrated the potential a teacher has 

for shaping class attention. Explicit instructions alone 

increased attending behavior for some students, and when 

group contingencies were added along with a token rein

forcement system, the class in general showed a large 

increase in attending behavior. Allen, Turner and 

Everett (1970) were able to extinguish the tantrum and 

disruptive behaviors of a boy in a Head Start program and 

also increase the verbal behavior of a young girls through 

the use of operant techniques. Using praise and atten

tion, Goodlet, Goodlet, and Dredge (19 70) were able to 

modify the disruptive behavior of two children. As has 

been found in other such studies, there was a subsequent 

increase in academic performance also. Thomas et al. 

(1968) also clearly demonstrated the potential an elemen

tary classroom teacher has for controlling the behaviors 

of children in the classroom. By systematically varying 

the teacher's behavior, these authors were able to pro

duce and eliminate disruptive behavior in children who 

initially were well-behaved. The teacher behaved in 

either a very approving manner (praise, smiles, contacts, 

etc.) or a very disapproving manner (verbal reprimands, 

physical restraint, etc.). Disruptive behavior increased 
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each time approving teacher behavior was withdrawn and 

dramatically increased when the teacher's disapproving 

behaviors were tripled. These findings again demonstrate 

the important role of the teacher and the significant 

influence teacher behavior has on the classroom behavior 

of children. 

In a study by Drabman and Lahey (1974), the effects 

of feedback alone with no additional reinforcement con

tingencies was investigated. A disruptive girl was told 

that periodically the teacher would give her a rating 

score of her behavior. The ratings were from 0, for very 

poor behavior, to 10 for very good behavior. Observations 

were taken on her and her classmates' behavior in an ABAB 

design. The analysis of the data revealed a significant 

decrease in disruptive behavior on the part of the target 

child and the other children. Sociometric ratings were 

also taken and revealed that the girl's status was 

increased during the treatment phases and continued at a 

significantly higher level (as compared to baseline data) 

following the treatment program. Also, the number of 

positive comments made to her by her classmates was signi

ficantly greater during the feedback phases. The major 

implication derived from this study is that feedback alone 

may be both necessary and sufficient for behavior change. 

Future research, therefore, should include a control for 

feedback alone in order to isolate this effect. 
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Lobitz (1974) also demonstrated the short-term 

effectiveness of a simple feedback procedure which did 

not use specific back-up consequences. Two elementary 

school children in two separate classrooms were used as 

subjects. A red light was attached to their desks and 

turned on whenever they displayed talking-out and/or out-

of-seat behaviors. Following baseline phases, the light 

was introduced for a one-week period. After a return to 

baseline, the light was reintroduced for a second one-

week period. The results indicated that for both subjects 

a 95% or greater reduction in targeted behaviors occurred 

during the treatment periods. However, no followup obser

vations were reported. Also, there was the possibility 

of some interference due to multiple treatments for one 

of the subjects. Despite these limitations, this study 

offered additional support to the notion that behavioral 

feedback may be sufficient to achieve behavior change. 

Pilot Studies 

The use of feedback alone for modifying attending 

behavior in children was investigated in the fall of 19 75 

by Anderson, Sherman, and Williamson (19 76). Two pilot 

studies were performed to investigate the efficacy of 

this treatment. Previous research utilizing a vigilance 

task (Ozolins, 1974; Mack, 1975) indicated that hyper

active children perform with greater accuracy when provided 
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information concerning their errors in response to the 

task. It was felt that this line of laboratory research 

should generalize well to the classroom situation. The 

equipment to do this consisted of a small box, 2" x 4", 

outfitted with three Light Emitting Diodes (LED's). The 

box was placed on the child's desk top and connected to 

a main control unit which had a timer, an on-off switch, 

and reset button for each desk unit. 

Four children in the 7-8 age range were selected by 

the teachers. Four control children who met the same 

criterion of restlessness were also selected. 

Both experimental and control children were observed 

in their classrooms for one week by undergraduate observers 

who used a checklist to monitor attending and nonattending 

behavior. 

Following the observation period, the experimental 

children were given one-half hour/day attention training 

for three weeks. During this period each of the four 

experimental children was seated at a desk with a light 

unit. Each child was given work to do by the teacher. 

pay 

attention. They were instructed to try to keep the lights 

on their desks turned off. Whenever a child's light came 

on, that meant that he was not paying attention. Time 

not attending was recorded by the experimenter. At the 

unit. Each child was given work to do by the teacher. 

The children were told they were going to be helped to 
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end of each period the subjects were informed of the total 

time they did not pay attention to their work. The chil

dren were allowed to chart their progress. After this 

three week period, a one week post-training observation 

period was implemented for both experimental and control 

children. 

The results indicated that three of the four 

experimental children could pay attention during the 

training sessions. The three children who did attend to 

their work did so at an extremely high level. The data 

collected after the training periods did not show a sig

nificant increase in attending behavior. The failure to 

find an increase may have been due to a variety of causes: 

(1) The children may not have actually had an attentional 

deficit. The teachers may simply have selected them 

because of their disruptive behavior in the classroom. 

(2) Since the observers knew the anticipated outcome, the 

data may have been biased. (3) The room in which the 

children were trained was extremely quiet and free from 

the usual distracting events found in a regular classroom 

and therefore was not conducive to generalization. 

The observers' ratings of the experimental and 

control children in their classrooms were analyzed using 

Student's t test comparing nonattending behaviors in: 

(1) the two groups before and after training, (2) the 
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the experimental group pre- vs. post-training, and (3) the 

control group pre- vs. post-training. No significant dif

ferences were found. However, teachers' observations and 

comments about the children indicated they felt that the 

experimental children were more attentive and less dis

tractible after training. 

The second pilot study was run immediately after the 

first using the same general procedures. Seven children 

ages 9-10 were selected by the teachers from classes in 

the same school used in the first pilot study. However, 

to insure a more standard process of selection, all 

seven children were also tested on the vigilance task 

(Anderson, Halcomb, and Doyle, 1973). The four children 

who performed most poorly, i.e., high false alarm rate 

and low correct detection rate, were selected as subjects. 

Four normal controls were also selected by the teachers, 

but were not run on the vigilance task. The analysis of 

attending behavior during the pre-training observation 

period revealed significant differences between the control 

and experimental groups. Following a one week observation 

period of all children, the four experimental children were 

given twelve days of training. The training period was 

followed by one week of observation in their classrooms. 

The results of the second pilot study revealed that 

the experimental subjects had significantly decreased 
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their nonattending behavior during the twelve days of 

training (p < .001). The experimental and control groups 

did not differ significantly following the training 

period, probably due to the fact that there was a signifi

cant increase in the nonattending behavior of the control 

children (p < .001). It appears that even though the 

training period did not significantly reduce the non-

attending behavior of the experimental group during the 

observation period, their original rate of nonattending 

was maintained. The control group significantly increased 

their rate of nonattending. Thus, the treatment could 

have provided a stabilizing effect on the nonattending 

behavior of the experimental subjects in the face of 

uncontrolled factors in the classroom which apparently 

increased the tendency of normals to nonattend. The 

analysis of amount of work completed and accuracy of work 

indicated a nonsignificant increase in amount of work 

completed (p < .10) and no change at all on the accuracy 

of the work. 

The results from the pilot studies lead to the 

following conclusions: (1) Children described as having 

attentional deficits can learn to attend to one task for 

long periods of time during a training session. (2) The 

vigilance task provides a method of selecting children 

with attentional deficits. (3) There is a need to control 
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for any Hawthorne effect due to the treatment, such as 

attention placebo. (4) The training environment should 

be similar to the actual classroom situation so there 

will be greater opportunity for the modification of non-

attending behavior to generalize. 

Statement of the Problem 

It is evident that hyperactive children are a sub

stantial subgroup of the larger population of children 

displaying learning disabilities. It is has been hypothe

sized that hyperactive children have weak inhibitory 

processes (Luria, 1959; Dykman et al., 1971). While the 

review of the literature shows that reinforcement con

tingencies may control various disruptive and nonattending 

behaviors of children, in practically every case it may 

be said that the children are working for some extrinsic 

reinforcer. One of the most frequent criticisms of a 

token program is that children will acquire the expectation 

that they should always receive tangible reinforcers for 

any work they do. This leads to the possibility of build

ing irrational beliefs or expectancies. In time, however, 

these external goods, be they candy bars or free time, may 

be associated with the intrinsic reward of improved behav

ior and often, academic success. 

Previous research using a vigilance task (Chinn and 

Alluisi, 1964) demonstrated that providing the subject with 
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knowledge of errors tended to slow the rate of response. 

Also, Ozolins (19 74) found that when provided knowledge 

of correct detections, hyperactive children responded 

with more false alarms and also a lower rate of correct 

detections. When provided with knowledge of false alarms, 

the number of correct detections increased and the false 

alarm rate decreased dramatically to near "normal" levels. 

The implication of these observations for the management 

of children in the classroom is obvious. In order to slow 

the hyperactive child down and improve his performance, it 

may be essential to provide him with knowlege of the errors 

made. 

The author has observed that some children, while 

performing with a high degree of accuracy on the vigilance 

task, display more restlessness than appears normal. 

Despite the seemingly constant movement within the vigilance 

booth, these children are still able to demonstrate an ade

quate ability to attend to the task, i.e., these children 

display no attentional deficit. Perhaps the term hyper

activity may be being applied to two distinct groups of 

children. One group may have an attentional deficit and 

be unable to attend to one task for long periods of time. 

These children are usually quite noticeable in a classroom 

setting. The second group may consist of children who 

have the ability to attend to a task but who remain in 
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motion much of the time, e.g., swinging their legs, 

tilting back in their chair, and fidgeting. Because of 

this possibility both groups shall be included in the 

present study. The term motoric restlessness will be 

substituted for hyperactivity. This substitution should 

prove to be more descriptive of the children used in this 

investigation. The term hyperactivity typically suggests 

the presence of an attentional deficit; however, as 

stated previously, it is felt that the term is presently 

being used to describe two distinct groups. Labeling the 

two groups as being motorically restless is a more accurate 

description of their behavior. Through the vigilance task 

it is also possible to further clarify the distinction 

between the two groups by demonstrating that one group has 

an attentional deficit and the other does not. 

The typical procedure for modifying classroom behav

ior has been to reinforce appropriate behaviors and ignore 

or punish inappropriate behaviors. However, Hewett et al. 

(196 8) dem.onstrated that graphing of behaviors alone after 

initially being paired with tangible reinforcement was 

enough to maintain high levels of appropriate behavior. 

More recently, Drabman and Lahey (19 74) and Lobitz (19 74) 

showed that feedback alone with no additional reinforce

ment contingency was sufficient to effectively modify 

disruptive and nonattending behaviors. These two studies 
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have raised the question as to whether or not feedback 

alone is possible as a treatment for reducing the dis

ruptive and nonattending behavior frequently displayed by 

hyperactive (motorically restless) children. The present 

study will investigate this problem and attempt to answer 

the following questions: 

1. When provided feedback concerning the inap-

propriateness of their behavior, will motorically 

restless children reduce the frequency of these 

behaviors? 

2. If there is a reduction in nonattending behav

iors during treatment, will this effect gener

alize to the mainstream classroom setting? 

3. Will children with attentional deficits and 

motoric restlessness be affected differently 

than children with motoric restlessness and no 

attentional deficits? 

4. Will feedback alone be sufficient to modify an 

attentional deficit? 



CHAPTER II 

METHODOLOGY 

The purpose of this chapter is to describe the pro

cedures used in answering the research questions. The 

following topics are discussed: (1) the design, (2) the 

research population and procedures for selecting this 

population, (3) the apparatus and measurement instruments, 

and (4) the statistical procedures for testing the spe

cific hypotheses. 

Design 

Due to the relatively small number of children that 

could be identified and treated, a modified operant design 

was used to demonstrate the effects of feedback on attend

ing behavior. The use of an operant design should demon

strate the functional control of the treatment, i.e., the 

increase in attending behavior during a brief treatment 

period followed by a return to baseline when treatment is 

withdrawn (Risley and Wolf, 1973). There were nine phases 

within the present design. They were: 

1. Observation Period #1 5 days 

2. Baseline Period #1 5 days 

3. Treatment Period #1 3 days 

62 
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4. Extinction Period 2 days 

5. Observation Period #2 5 days 

6. Baseline Period #2 3 days 

7. Treatment Period #2 13 days 

8. Observation Period #3 5 days 

9. Observation Period #4 5 days 

Children selected by their teachers as being rest

less or unable to attend to their work were tested on the 

vigilance task (Anderson et al., 1973). This task can be 

used to distinguish hyperactive children with attentional 

deficits. While the children were working on the vigi

lance task, a measure of motoric restlessness was measured 

by a stabilimetic cushion (Sprague and Toppe, 1966; Edel-

son and Sprague, 19 74). The experimental group was divided 

(based on vigilance data) into children having attentional 

deficits (Poor performance, Attentional Deficit Group) and 

those not having attentional deficits (Above average per

formance. No Attentional Deficit Group). Thus, the Atten

tional Deficit Group consisted of subjects displaying 

motoric restlessness and attentional deficits, and the No 

Attentional Deficit Group consisted of subjects with 

motoric restlessness and no attentional deficits. 

When vigilance testing was completed, baseline 

observations were taken by recording the children's attend-

ing/nonattending behavior in their respective classrooms 
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(Observation Period #1). Eight graduate and undergraduate 

students, unaware of the purpose of the study, served as 

observers. They were trained in the observational pro

cedures by the researcher. A video tape was made of 

activity in a classroom and each observer individually 

recorded the nonattending behavior of two selected chil

dren. All observers reached a reliability coefficient 

above .75 with the researcher before the onset of the 

study. There were also observer reliability checks 

during all observation periods. Observer-author correla

tions ranged from .75 to .93 as determined by the Pearson 

product-moment correlation procedure. Each observer made 

three five-minute observations of two children. The 

observers alternated from one child to another during the 

one-half hour observation periods. 

The first treatment phase began following the first 

observation period. The experimental subjects were taken 

to two large tables in their classroom. The children in 

the two experimental groups were randomly assigned to the 

two tables and an adaptation (Baseline #1) period was 

instituted. The children were given arithmetic problems 

to do by their teachers. An observer recorded their 

time-off task, i.e., nonattending behavior. After this 

adaptation period, the children were given feedback 

(Treatment #1) whenever they were not attending to their 
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work (see Apparatus). They charted their own progress on 

a graph showing session to session attending behavior. 

At the conclusion of the first treatment phase, an extinc

tion period was instituted. The extinction period con

sisted of a withdrawal of feedback. 

Whenever the experimental subjects were given train

ing, or simply observed during an adaptation period, the 

control subjects were also taken to designated tables and 

proceeded to work on arithmetic problems. An observer sat 

and watched the children work. This procedure provided 

an attention placebo for the children not receiving 

training. 

Following the extinction period, a second observation 

period took place. Observers again recorded the nonattend

ing behavior of the experimental and control subjects in 

their classrooms. 

When Observation Period #2 was completed, a second 

baseline measure (Baseline #2) took place. The conditions 

during Baseline #2 were similar to the conditions of the 

treatment period but without feedback. Following Base

line #2, the final treatment period ran for 13 days. The 

third observation period (Observation Period #3) began 

after the final treatment period. A followup observation 

period (Observation Period #4) was conducted three weeks 

after the completion of the third observation period. As 
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stated above, both of the experimental groups and the 

control group were observed during all observation 

periods. 

Subjects 

Since the study took place in a school setting, it 

was necessary to work closely with the school personnel 

responsible for the supervision of the children who served 

as subjects. Also, since a purpose of the study was to 

investigate a treatment for restless children, the chil

dren treated were selected initially by their teachers. 

A private, parochial school in Lubbock, Texas 

agreed to participate in the investigation. Sixteen males, 

six to eight years of age, who were from lower middle and 

upper middle class familes comprised the experimental and 

control populations. Social class was measured informally 

via information on parental occupations. There were four 

subjects in each of the experimental subgroups and eight 

subjects in the control group. The children were screened 

to insure a sample with average to above average intellec

tual ability. 

The Slosson Intelligence Test (SIT) (Slosson, 1963) 

was used to obtain intelligence quotients. The SIT is a 

quick screening method for obtaining IQ and has a concur

rent validity correlation with the Stanford-Binet (Form 

L-M) of .94 for children six to eight years of age. A 
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test-retest reliability coefficient after two months of 

.97 was reported by the test author. 

The vigilance task was used to separate the experi

mental group into those displaying attentional deficits 

(Attentional Deficit Group) and those not displaying such 

a deficit (No Attentional Deficit Group). Criteria for 

this differentiation was the number of false alarms and 

correct detections as defined by Anderson and his asso

ciates (Anderson et al., 1973). The subjects with normal 

activity were selected by the teachers initially, but 

were also required to differ significantly from the 

experimental group on the activity dimension. The mean 

movements per minute for the experimental group was sig

nificantly greater than the mean movements per minute of 

a group of control children displaying no attentional 

deficits (see Table 1, Chapter III). That is, the 

experimental group displayed more movement during vigilance 

testing. 

Apparatus 

The vigilance task has been described by Anderson 

et al. (1973) and Mack (1975). Briefly, the subject was 

seated before a console in a booth approximately four feet 

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

indirectly lighted, and provided with a white noise level 

of 70 decibels. The subject was told to listen to 
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instructions (see Appendix A) played via a tape player 

and fed into the booth through hidden speakers. 

The subject was told to observe a pair of flashing 

lights which appeared in the panel in front of him (see 

Figure 1). The lights were flashed in a combination of 

red-red, green-green, or red-green with a stimulus dura

tion of two-tenths of a second. When the red-green com

bination appeared, the subject was instructed to press a 

button on a bicycle handgrip. The red-green combinations 

were defined as currect detections. A response to a red-

red or green-green combination was defined as a false 

alarm. A maximum of 60 signals were distributed in the 

30 minute task period. There were a total of 900 red-red, 

green-green, and red-green combinations. The entire 

sequence of flashing lights and the recording of the data 

was controlled through the use of a Digital Equipment 

Corporation PDP-i/e digital computer housed in the Human 

Engineering Laboratory at Texas Tech University. 

The stabilimetric cushion was fitted on a chair in 

the vigilance booth. Four microswitches were located half 

way between each side of the chair. When the child moved 

in any direction, the circuit was closed by the contact of 

the microswitches and each contact was counted as one 

movement. The number of contacts was recorded outside the 

booth. The microswitches were quiet thereby assuring no 
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Fig. 1. Subject console showing location of display 
and subject response button. 
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outside distracting noise. Studies by Sprague and Toppe 

(1966) and Edelson and Sprague (1974) have used the 

stabilimetric device, demonstrating its reliability. 

Behavioral observations in the classroom of the 

subjects were made by observers recording time not attend

ing to classroom work. Each observer was supplied with 

a stop watch to record nonattending time. Nonattending 

time was recorded during a half-hour observation period 

each day during the observation phases of the study. 

Nonattending behavior was defined as any activity not 

related to the subject's assigned work. The pilot studies 

revealed the variety of behaviors that hyperactive chil

dren demonstrate to avoid doing classroom, e.g., sharpen

ing pencils, going to the bathroom, etc. Therefore, these 

behaviors were classified as nonattending behaviors. Each 

child was observed for three, five-minute blocks during 

the half-hour period. Total time not attending was 

recorded after each five-minute block. 

The treatment apparatus (see Figure 2) was a modifi

cation of the one used in the first pilot study (Anderson 

et al., 19 76). During the first pilot study each of the 

small boxes contained three light emitting diodes (LED's) 

rather than the nine installed in the present study. It 

was felt at the completion of the first pilot study that 

the three LED's were not sufficient in intensity for the 
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subjects to notice them. While there were nine LED's in 

the display, only five were illuminated. A 3 x 3 cross 

configuration was used as a lighted stimulus. 

Each child had a small box mounted on his desk top. 

Whenever he appeared to be not attending to his work, the 

LED's were turned on and left on until he returned to his 

work. The researcher and one other graduate student 

operated the control boxes. 

The control boxes contained four chips adapted from 

Texas Instruments Model 1200 calculators which were modi

fied to record time. These chips and the LED's in the 

small boxes were powered by batteries contained in the 

large control boxes. Each control box had a start switch 

which turned on the lights when activated and began 

recording the duration that the lights were kept on. The 

recording was cumulative. Each timer had a reset button 

for returning time to zero. 

The subjects were provided with arithmetic problems 

each day by their teachers. The first pilot study revealed 

that the children would hurry through their work and defeat 

the treatment by informing the experimenter that they no 

longer had any work to do. Also, some materials and/or 

activities these children did for homework were confusing 

and uninterpretable to the experimenters. Therefore, it 

was felt that each child should be given arithmetic problems 
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to work on. Also, every attempt was made to supply each 

child with an ample supply of problems to do during the 

half-hour treatment period. 

At the end of each half-hour period during the 

treatment phases, feedback was given to the children con

cerning the amount of time each spent not attending to 

their work and the accuracy of the work completed. Each 

child's teacher provided information about accuracy of 

work completed. However, accuracy feedback was not con

sistently provided due to classroom procedures. Informa

tion about nonattending time was provided by the research

ers. In addition to this information, each child charted 

his own nonattending time. Each child had his own chart 

and graphed his time with the assistance of the researchers 

(see Appendix B). 

The instructions used at the beginning of the treat

ment phases are found in Appendix C. Care was taken not 

to engage in any conversation with the children concerning 

the quality of their performance, thereby reducing the 

possibility of any social reinforcement. Inquiries of 

this nature were ignored. After the initial instructions 

were given, each treatment period began with the brief 

sentence, "All right, let's begin our work for today." 
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Statistical Procedures 

A review of research studies that have employed an 

operant design for investigating a particular treatment 

revealed a small number of such studies that contain any 

type of statistical procedures for evaluating that treat

ment. Typically, graphic demonstrations have been used 

to analyze the effects of a treatment. Rusley and Wolfe 

(1973) have discussed these procedures and concluded that 

they can demonstrate the functional control of a treat

ment. As mentioned above, some studies have used statis

tical procedures, evaluating the differences betv/een 

means and variances. However, Risley and Wolf have stated, 

"It should be emphasized that a simple comparison of the 

mean and variance of the data points during baseline with 

those during the experimental procedures . . . is meaning

less. The trend of the data over time is the most impor

tant consideration for analyzing such data" (p. 176). 

Therefore, a graphic representation of the data accom

panied the following analyses. 

Student's t test was used to test for significant 

differences between the experimental and control subjects 

before initiating the treatment procedures, i.e., to 

insure that the experimental groups differed from their 

normal comparison subjects. 
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In order to test for significant differences 

between observation periods, the sum of Mann Whitney 

statistics was used (Conover, 1971 and 1976). A t test 

was used for comparing within the observation periods. 

Hypotheses Tested 

The following null hypotheses were tested: 

1. The experimental group as a whole (E) does not 

significantly differ from the control group (C) during 

each observation period on nonattending time: 

a. E does not significantly differ from C in 

Observation Period #1. 

b. E does not significantly differ from C in 

Observation Period #2. 

c. E does not significantly differ from C in 

Observation Period #3. 

d. E does not significantly differ from C in 

Observation Period #4. 

2. The Attentional Deficit Group (Att. Def. Gp.) 

does not significantly differ from the control group (C) 

during each of the observation periods on nonattending 

time: 

a. Att. Def. Gp. is not significantly different 

from C during Observation Period #1. 

b. Att. Def. Gp. is not significantly different 

from C during Observation Period #2. 
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c. Att. Def. Gp. is not significantly different 

from C during Observation Period #3. 

d. Att. Def. Gp. is not significantly different 

from C during Observation Period #4. 

3. The No Attentional Deficit Group (No Att. Def. 

Gp.) does not significantly differ from the control group 

(C) during each of the observation periods on nonattending 

time: 

a. No Att. Def. Gp. is not significantly differ

ent from C during Observation Period #1. 

b. No Att. Def. Gp. is not significantly differ

ent from C during Observation Period #2. 

c. No Att. Def. Gp. is not significantly differ

ent from C during Observation Period #3. 

d. No Att. Def. Gp. is not significantly differ

ent from C during Observation Period #4. 

4. The experimental group as a whole (E) does not 

significantly differ across observation periods on non-

attending time: 

a. E during Observation Period #1 is not signi

ficantly different than E during Observation 

Period #2. 

b. E during Observation Period #2 is not signi

ficantly different than E during Observation 

Period #3. 
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c. E during Observation Period #3 is not signi

ficantly different than E during Observation 

Period #4. 

5. The control group (C) does not significantly 

differ across observation periods on nonattending time 

a. C during Observation Period #1 is not signi

ficantly different than C during Observation 

Period #2. 

b. C during Observation Period #2 is not signi

ficantly different than C during Observation 

Period #3. 

c. C during Observation Period #3 is not signi

ficantly different than C during Observation 

Period #4. 



CHAPTER III 

RESULTS 

The results are presented in the following sequence: 

(1) descriptive statistics, (2) the experimental manipula

tions, and (3) summary. Results from the experimental 

manipulations are presented in the order of the experimen

tal design. 

Descriptive Statistics 

The experimental subjects were divided into two 

experimental subgroups. It will be recalled that the 

experim.ental subjects as a total group were significantly 

more restless than the control group. The stabilimetric 

cushion demonstrated that all of the experimental subjects 

were more restless than the control subjects. The experi

mental subgroups were significantly different from each 

other on the measure of vigilance performance. The dif

ferences between the two experimental subgroups and the 

control group are shown in Table 1. 

The Attentional Deficit Group differed from the con

trol group in that they displayed an attentional deficit 

and extreme restlessness. The attentional deficit is 

represented by the low number of correct detections made 

on the vigilance task. While the false alarm rate did 
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not differ significantly from the control group, the trend 

of the data indicated that these children still demon

strated an attentional deficit. 

The No Attentional Deficit Group did not show an 

attentional deficit. Rather, this experimental subgroup 

displayed only extreme restlessness when compared to the 

control group. 

Observation Period #1 

It was expected that the experimental subjects in 

both subgroups would be less attentive in the classrooms 

than the control subjects during the first observation 

period. In order to confirm this hypothesis, half-hour 

observations were made daily of all children in their 

classrooms during a five-day span. As noted from these 

observations, the experimental group was significantly 

less attentive than the control group (t = 2.232, p = .040) 

(Table 2). 

During all observation periods, the two experimen

tal subgroups were also compared individually to the con

trol group. The purpose of these comparisons was to 

examine the changes each subgroup demonstrated. Observa

tions made during the first observation period indicated 

that the Attentional Deficit Group did not differ signi

ficantly from the total control group (t = 1.14, p = .279) 
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(Table 3, Figure 3). However, the No Attentional Deficit 

Group was significantly less attentive than the total 

control group (t = 2.34, p = .039) (Table 4). 

TABLE 2 

EXPERIMENTAL (TOTAL) VS CONTROL (TOTAL) 
WITHIN OBSERVATION PERIODS 
(SEC NOT ATTENDING/5 MIN) 

Obser
vation 
Period 

#1 

#2 

#3 

#4 

Experimental 

Mean 

144.51 

122.92 

96.67 

76.11 

SD 

31.74 

26.67 

36.18 

25.68 

Control 

Mean 

101.56 

95.52 

151.81 

143.76 

SD 

44.21 

35.67 

56.21 

49.99 

t Value 

2.232 

1.740 

2.334 

3.253 

P 

.040* 

.101 

.033* 

.006* 

•Significant using Dunnett's test with the t value 
cutoff at 2.14 (a = .05, df = 14, k = 2; Kirk, 1968). 

TABLE 3 

EXPERIMENTAL GROUP #1 (R-AD) VS COMPARISON 
GROUP WITHIN OBSERVATION PERIODS 

(SEC NOT ATTENDING/5 MIN) 

Obser
vation 
Period 

#1 

#2 

#3 

#4 

Exp- Group #1 

Mean 

130.48 

123.79 

89.49 

72.44 

SD 

33.47 

25.75 

35.30 

27.69 

Control 

Mean 

101.56 

95.52 

151.83 

143.76 

SD 

44.21 

35.66 

56.23 

49.99 

t Value 

1.144 

1.398 

2.002 

2.617 

P 

.279 

.190 

.071 

.017* 

*Signifleant using Dunnett's test with the t value 
cutoff at 2.57 (a = .05, df = 10, k = 3; Kirk, 1968). 
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TABLE 4 

EXPERIMENTAL GROUP #2 (R-NO AD) VS COMPARISON 
GROUP WITHIN OBSERVATION PERIODS 

(SEC NOT ATTENDING PER 5 MIN) 

Obser
vation 
Period 

#1 

#2 

#3 

#4 

Exp. Group #2 

Mean 

158.55 

122.05 

103.85 

85.78 

SD 

26.56 

31.75 

40.88 

25.55 

Control 

Mean 

101.56 

95.52 

151.83 

143-76 

SD 

44.21 

35.66 

56.23 

49.99 

t-Value 

2.343 

1.256 

1.505 

2.146 

P 

.039* 

.236 

.161 

.055 

*Significant using Dunnett's test with the t value 
cutoff at 2.15 (a = .05, df = 10, k = 3; Kirk, 1968). 

Baseline Period #1 

After the first observation period, a five day base

line period was initiated. During the baseline period, 

conditions similar to the experimental conditions were 

imposed on the experimental subjects, i.e., the researchers 

sat near the subjects' desks and recorded nonattending 

time. The control subjects also had adults sitting near 

their desks but attending time was not recorded. This 

procedure was designed to give the control subjects an 

attention placebo. These conditions were duplicated when

ever the experimental subjects were under baseline or 

treatment conditions. 

Observations of the experimental subjects revealed 

no change in the behavior of these subjects from observa

tion Period.#1 (Figure 4). 



84 

(N 

cu 
3 
0 
u o 

rH 
fd 
+ j 
c 
<u 
e •H 
JH 
Q) 
04 
X 
w 

a 
:3 
o 
v̂  
o 
rH 
(d 
-p 

c 
<u 
e 

•H 
}H 
0) 
a 
X 
H 

a 
13 
o 
}-l 
O 

i H 

0 
M 
-P 
C 
0 
u 

# 

o o 
CN 

O 
in 

o o 
.H 

o 
in 

(NIW S/33S) 
awiii ONiawaiJiVNON Nviaaw 

1 
< Q 
> 2 O 
a O H ^ 
W H Oi ^ 
CO EH W 
CQ a. 
o 

1 
< a 
^ o Oi H CO 
w o: =tp 
CO w 
CQ CU 

o 
CN 
:«: 

Q 

R
IO

 

&a (^ 

EH 

z 
EH 

R
E

A
 

EH 

1 
W H 
CO Z CN 
< H 4t 
CQ J 

1 
< Q 
> 2: o 
C£j O M CN 
W H p:; * 
CO EH pq 
03 0^ 
O 

• 1 
EH cc; Q 
X w o W Pn H 
1 Q 

EH p. O 
< ^ \-i ,-{ 
W S Ct̂  =fr 
Oi ^ H 
EH ^ p̂  
H 
2 Q 
H O . 
i-q H ^ 
W PH 
CO W 
< di 
CQ 

1 
< Q 
> 2 O 
CE: o H ,H 
W M Pi ^ 
CO EH W 
CQ a* 
o 

c 
en 

•H 
en 
d) 
Q 

i H 

<d 
+J 
C 
(U 

•H 
U 
Q) 
O. 
X 
W 

(U 

-p 

c 4-) 

0) 

0 
a, 
to 
Q) 

d 
•H 

tn 
c 

•H 

<D • 
-P - -
-p a 
< 2 

0 
-P u o u 
2: 

rH 
0) rd 
e -p 
•H c 
EH 0) 

•H 

• U 
•^ Q) 

04 
• X 

o^w 
•H 
fc rM 

Id 
+J 
0 
tH 



85 

Treatment Period #1 

Following Baseline Period #1, the first treatment 

phase started and continued for three days. The experi

mental subjects received feedback on nonattending behav

ior during this first treatment period. The effect of 

this treatment is graphed in Figure 3. An examination of 

this figure will indicate that the experimental subjects' 

nonattentive behavior dropped below that of the control 

subjects during the first observation period. 

Extinction Period 

A withdrawal of feedback condition was initiated for 

two days after the first treatment period. The rise in 

nonattentive behavior of the experimental subjects demon

strated the functional control of the treatment (Figure 3). 

In order to replicate the conditions of the treatment 

period, the researchers and other adults remained seated 

at all of the subjects' desks while they worked on their 

arithmetic problems. 

Observation Period #2 

The second observation period continued for five 

days following the extinction period. Observations indi

cated that as a total group the experimental subjects were 

no longer significantly different from the control subjects 

on nonattending behavior (t = 1.74, p = .101) (Table 2). 
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During the first observation period, the No Atten

tional Deficit Group was found to be significantly less 

attentive than the control group. After receiving a 

short treatment phase, this experimental subgroup was no 

longer significantly different from the control group 

(t = 1.256, p = .236) (Table 4). The experimental sub

jects with an attentional deficit still showed no signi

ficant difference from the control subjects (Table 3). 

A comparison of the experimental and control groups 

across observation periods was performed. Using the sum 

of Mann-Whitney statistics (Conover, 1971, 1976), the 

total experimental group showed a significant reduction 

in their nonattending behavior (t = 2.52, p = .006). The 

control group, however, did not change significantly 

(t = .120, p = 453) (Table 5). 

TABLE 5 

OBSERVATION PERIOD #1 VS OBSERVATION PERIOD #2 
CHANGES IN LEVEL OF NONATTENDING BEHAVIOR 

Group t Value £ 

Experimental Group (Total) 2.520 .006 

Control Group (Total) .120 .453 
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Baseline Period #2 

A second baseline period was reinstated following 

the second observation period. This period ran for three 

days due to school calendar restrictions. The experimen

tal group did not show any great fluctuation from Obser

vation Period #2 (Figure 3). 

Treatment Period #2 

The second treatment period ran for 13 days. The 

length of this period again was determined by the school 

calendar and activities. Throughout this period the 

experimental subjects received feedback regarding nonattend

ing behavior. The control subjects were given an attention 

placebo by having adults sit near their desks while they 

worked on their daily assignments. The decrease in non-

attending behavior of the experimental subjects is demon

strated in Figure 3. During this period the experimental 

subjects maintained a low rate of nonattending behavior. 

Observation Period #3 

Observation Period #3 continued for five days. As 

before, all of the subjects were observed during one-half 

hour periods each day. During this period the total 

experimental group displayed significantly less nonatten

tive behavior than the total control group (t = 2.334, 

p = .033) (Table 2) . 
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When the two experimental subgroups were compared 

individually to the control group, neither subgroup 

showed a significant difference from the control group 

during the third observation period. However, both sub

groups did show a decrease in nonattending behavior 

(Tables 3 and 4). 

When comparisons were made across Observation 

Periods #2 and #3 both the experimental and the control 

groups showed significant changes. The total experimental 

group displayed a significant reduction in nonattending 

behavior (t = 2.99, p = .003). Conversely, the control 

group significantly increased their nonattending behavior 

(t - 4.51, p = .001) (Table 6). This increase by the 

control group will be discussed later. 

TABLE 6 

OBSERVATION PERIOD #2 VS OBSERVATION PERIOD #3 
CHANGES IN LEVEL OF NONATTENDING BEHAVIOR 

Group t Value £ 

Experimental Group (Total) 2.99 0 .00 3 

Control Group (Total) 4.510 .001 

Observation Period #4 

Three weeks after the third observation period a 

fourth observation period was implemented as a followup. 
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During the three weeks between these observation periods 

no researcher or anyone connected with the research entered 

the classrooms. In the followup period the total experi

mental group was significantly lower in nonattending 

behavior than the control group (t = 3.253, p = .006) 

(Table 2). 

When the two experimental subgroups were compared to 

the control group during the followup period, the Atten

tional Deficit Group was now significantly more attentive 

than the control group (t - 2.617, p = 017) (Table 3). 

In addition, the experimental subjects without an atten

tional deficit also showed a reduction in nonattending 

behavior. However, when this subgroup was compared to 

the control group, they were not significantly different 

(t - 2.146, p = .055) (Table 4). 

Comparisons were also made across Observation Periods 

#3 and #4 for both experimental and control groups. The 

total experimental group improved significantly across 

this time period (t = 1.68, p = .047). The control group 

did not significantly change from Observation Period #3 

(t = 1.29, p = .099) (Table 7). 

The classroom teachers provided the subjects with 

information concerning the accuracy of the work completed 

during the training periods. The process of providing 

this feedback made data collection in this area very 
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difficult. Since the subjects were working on self-paced 

materials, they would often spend the one-half hour train

ing period on one assignment without completing that 

assignment. The subjects were instructed by the teachers 

to complete the assignments before having it scored. Fre

quently a subject would work throughout the training period 

and not receive a score in the teacher's grade book for 

that period. In addition, many of the subjects were 

requested by the teachers to rework the arithmetic problems 

they had worked incorrectly. Due to these classroom pro

cedures, the data concerning the accuracy of work completed 

by the subjects was incomplete. However, the classroom 

teachers reported no noticeable decline in work accuracy. 

The experimental subjects were not rushing through their 

assigned work as did subjects in the pilot studies. 

TABLE 7 

OBSERVATION PERIOD #3 VS OBSERVATION PERIOD #4 
CHANGES IN LEVEL OF NONATTENDING BEHAVIOR 

Group t Value p 

Experimental Group (Total) 1.6 80 .04 7 

Control Group (Total) 1.290 .099 
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Summary 

In Chapter II several null hypotheses were stated. 

The following statements are either restatements of the 

null hypotheses or alternative hypotheses that have been 

confirmed. Wherever the term significant is used, it 

refers to a statistical significance at the .05 level. 

1. The experimental group as a whole (E) did not 

significantly differ from the control group (C) during 

each observation period on nonattending time: 

a. E did significantly differ from C in Observa

tion Period #1. Before receiving any treatment 

the experimental group was more nonattentive 

than the control group. 

b. E did not significantly differ from C in Obser

vation Period #2. After the short treatment 

period, the experimental group was no longer 

different from the control group. 

c. E did significantly differ from C in Observa-

vation Period #3. That is, the experimental 

group was more attentive than the control 

group following the second treatment period. 

d. E was significantly different from C in Observa

tion Period #4. The total experimental group 

was still more attentive than the control group 

during the followup period. 
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2. The Attentional Deficit Group (Att. Def. Gp.) 

did not significantly differ from the control group (C) 

during each of the observation periods on nonattending 

time: 

a. Att. Def. Gp- was not significantly different 

from C during Observation Period #1. Before 

receiving any treatment, subjects with an atten

tional deficit did not display more nonattending 

behavior than the control group. 

b. Att. Def. Gp- was not significantly different 

from C during Observation Period #2. After the 

first treatment period, the Attentional Deficit 

Group was not more attentive than the control 

group. 

c. Att. Def. Gp. was not significantly different 

from C during Observation Period #3. Following 

the longer treatment period, these experimental 

subjects were not more attentive than the con

trol group-

d. Att. Def. Gp. was significantly different from 

C during Observation Period #4. This experimen

tal subgroup was more attentive than the control 

group three weeks after the second treatment 

period. 
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3. The No Attentional Deficit Group (No Att. Def. 

Gp.) was not significantly different from the control 

group (C) during each of the observation periods on non-

attending time: 

a. No Att. Def. Gp- was significantly different 

from C during Observation Period #1. Subjects 

having no attentional deficits but displaying 

motoric restlessness were less attentive than 

the control subjects before receiving any 

treatment. 

b- No Att. Def. Gp- was not significantly different 

from C during Observation Period #2. Following 

the initial treatment period, this experimental 

subgroup was no longer less attentive than the 

control group. 

c. No Att. Def. Gp. was not significantly different 

from C during Observation Period #3. After the 

long treatment period, the No Attentional Deficit 

Group was not different from the control group. 

d. No Att. Def. Gp. was not significantly different 

from C during Observation Period #4. Again, 

these experimental subjects were not different 

from the control subjects during the followup 

period. 
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4. The experimental group as a-whole (E) does not 

significantly differ across observation periods on non-

attending time: 

a. E during Observation Period #1 was significantly 

different from E during Observation Period #2. 

After the initial treatment period, these sub

jects displayed less nonattentive behavior. 

b. E during Observation Period #2 was significantly 

different from E during Observation Period #3. 

The experimental subjects again reduced their 

nonattending behavior after the second treatment 

period. 

c. E during Observation Period #3 was significantly 

different from E during Observation Period #4. 

The total experimental group showed a reduction 

in nonattending behavior during the followup 

period. 

5. The control group (C) does not significantly 

differ across observation periods on nonattending time: 

a. C during Observation Period #1 was not signifi

cantly different from C during Observation 

Period #2. The control subjects did not change 

after the experimental subjects had received the 

first treatment period. 
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b. C during Observation Period #2 was significantly 

different from C during Observation Period #3. 

The control group increased their rate of non-

attending behavior after the second treatment 

period. 

c. C during Observation Period #3 was not signifi

cantly different from C during Observation Period 

#4. The nonattending behavior of the control 

group did not change during the followup observa

tion period. 



CHAPTER IV 

DISCUSSION 

The evidence presented in the previous chapter con

firmed several hypotheses about the effectiveness of the 

feedback procedure. Results from the analyses performed 

will be discussed in this chapter. A discussion of 

results will suggest several conclusions concerning hyper

kinetic children, the effectiveness of the feedback treat

ment, and limitations of the present study. In addition, 

how these results relate to previous research investiga

tions and what implications there are for future areas of 

study will also be discussed. 

The Selection Process 

It was felt that the terms hyperkinesis or hyper

activity may encompass two rather distinct groups of chil

dren. From clinical observations made in working with 

hyperkinetic children, it was noted that some motorically 

restless children, perceived as hyperactive, did not 

appear to have the attentional deficits assumed to be a 

part of the hyperkinetic syndrome. It was felt that the 

differences between children who were motorically rest

less with no attentional deficit and hyperkinetic children 

with attentional deficits would confound the outcome of a 

96 
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treatment for hyperkinesis. Thus, in the present study an 

effort was made to divide a group of children referred by 

teachers for hyperactivity into these two subgroups. 

Stated in other words, the problem was one of examining if 

there were two discernible types of hyperactivity. From 

the results of testing suspected hyperkinetic children on 

the vigilance task and a stabilimetric cushion, it seems 

apparent that these two subgroups do exist and they are 

identifiable. How these two groups differ in their 

response to a feedback treatment will be discussed later. 

It should be noted that the subjects used in the present 

study were not learning disabled children. The inference 

made to the population of hyperactive children seems 

warranted, however, due to the characteristics these sub

jects displayed on the selection tasks. 

The results of the first obserbation period indicated 

that the experimental subjects were more nonattentive than 

the control subjects. The significant difference found 

between the total experimental and control subjects during 

the first observation period lent additional credibility 

to the vigilance task and stabilimetric cushion. The vigi

lance task had been shown to be an effective and reliable 

instrument for diagnosing attentional deficits and/or 

hyperkinesis (Anderson et al., 1973; Doyle, Anderson and 

Halcomb, 19 76). However, these investigations were 
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confined to the laboratory. The difference in the class

room behavior of the experimental and control subjects 

provided some incremental validity to the vigilance task 

and stabilimetric cushion. 

Behavioral Changes to the Experimental Design 

When proceeding to demonstrate the effectiveness of 

a treatment approach via an operant design, it is neces

sary to show the functional control of the treatment. In 

other words, is a change in behavior due to the treatment 

or some other outside phenomena? By reversing or removing 

treatment conditions and maintaining other possible con

tributing factors the improvement shown in a behavior 

should dissipate. If a change in behavior is directly 

related to the presence of certain treatment conditions, 

changes in these conditions should also show changes in 

the target behavior. The functional control of the feed

back conditions in this study was demonstrated by the com

parisons of Baseline #1, Treatment #1, and the Extinction 

Periods. The decrease in the nonattending behavior of the 

experimental subjects during Treatment Period #1 replicated 

the effect of similar treatments in the two pilot studies. 

However, the treatment conditions in the pilot studies 

were not removed and reinstated after a change in behavior 

occurred. In addition, the presence of the experimenters 
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was not controlled for in the pilot studies. By using a 

modified operant design in the present study, the atten

tion placebo possibility can be discarded. Only the 

feedback information and instruments were added and later 

removed during this phase. The researchers continued to 

provide the subjects with attention by sitting near the 

subjects' work area and recording nonattending behavior. 

Therefore, it may be concluded that the feedback process 

was responsible for the decrease in the nonattending 

behavior of the experimental subjects. 

In the pilot studies mentioned earlier (Anderson 

et al., 1976), the treatment periods were of longer dura

tion than the first treatment period in the present study. 

However, neither of these studies showed a carryover 

effect during classroom observations following the treat

ment periods. Results from Observation Period #2 indicated 

a significant decrease in nonattending behavior had been 

achieved by a very short treatment period. In fact, there 

was no longer a significant difference between the total 

experimental and control groups following this short treat

ment period. In the pilot studies, with longer treatment 

periods, the experimental subjects displayed a significant 

change after a short treatment period. A variety of 

reasons for this change seem plausible. The non-signifleant 

findings of the first study may have been caused by the 



100 

lack of vigilance and stabilimetric testing in the selec

tion procedure. The experimental subjects used in the 

first pilot study were selected by the teachers. The 

sample selected may have included children without atten

tional deficits and without extreme restlessness. The 

present study accurately selected children displaying 

these characteristics. 

The failure to find differences in the second pilot 

study may be explained by examining the time frame of that 

study. Anderson, Sherman, and Williamson (1976) hypothe

sized that the increase in nonattending behavior found in 

the control subjects during the post-treatment observation 

period may have been due to the anticipation of Christmas 

vacation, which excited the subjects and resulted in an 

increase in nonattending behavior. Similarly, the treat

ment effect on the nonattending behavior of the experi

mental subjects may have been washed out by this same 

anticipation. The experimental subjects in the second 

pilot study may have been able to maintain their original 

level of nonattending behavior rather than having it 

increased because of the treatment they received. After 

receiving the feedback treatment, the experimental subjects 

may have been able to avoid the distracting effects of 

anticipating a vacation. The experimental subjects in the 

present study had no vacation to look forward to after 
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the second observation period. For the above reasons, the 

experimental subjects in the present study may have shown 

the true effect of a short treatment phase (increased 

attending behavior) during Observation Period #2. In the 

same vein, the control subjects also had no vacation to 

become excited about and therefore showed no significant 

change. 

Another possible explanation for the increase of 

attending behavior that the experimental subjects dis

played after a short treatment period is the level of 

expertise of the researchers. The experience gained in 

the pilot studies may have increased the accuracy and 

consistency with which the researchers provided feedback 

to 'the subjects. However, only one of the researchers 

from the pilot studies provided feedback in the present 

study. The other researcher providing feedback in the 

present study was trained by the author, and had not par

ticipated in the feedback process during the pilot studies. 

Therefore, this explanation seems tenuous. 

Despite the fact that, after the first treatment 

period, the experimental subjects were no longer signifi

cantly different from the control subjects, it was decided 

to proceed with the longer treatment period. The decision 

to continue was based on the following reasons. First, 

the long term benefits of the short treatment period seemed 
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questionable. That is, it was doubtful that such a short 

treatment would produce lasting change. Second, a long 

treatment period would indicate whether or not children 

are capable of continuing in such a treatment. There 

existed the possibility that the experimental subjects 

would tire of the treatment and ignore the feedback lights. 

Third, an obligation was felt to the subjects, the teachers, 

and the parents of the subjects to provide these children 

with the best possible treatment benefit. For these rea

sons, the longer treatment period was instituted. 

Throughout the second treatment period the experi

mental subjects continued to maintain a very low level of 

nonattending behavior. Individually, the subjects showed 

some variability from day to day, but as a total group, 

their nonattending behavior was dramatically reduced and 

sustained at the reduced level. 

The results from the third observation period indi

cated some interesting changes had occurred. To begin 

with, the total experimental group was not significantly 

more attentive in the classroom than the control subjects 

(Table 2). Also, the total experimental group had signi

ficantly improved after receiving the 13 days of treatment 

(Table 6). Neither experimental subgroup was significantly 

different from the control group at this time (Table 3 and 

4 respectively). However, both of these subgroups did 
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display a decline in nonattending behavior. The failure 

of these two smaller subgroups to differ significantly 

from the control group may be explained by the small 

sample size. With only four subjects in each subgroup of 

the experimental subjects, it would take a relatively 

large t value (t > 2.57) to achieve statistical 

significance. 

It seems apparent that the experimental subjects did 

benefit from the longer treatment phase of this study. 

The question that arises from these results is whether or 

not children can continue to benefit from even longer 

treatment periods. The optimal length of treatment would 

be difficult to discern due to the very low level of non-

attending behavior displayed by the experimental subjects 

during the treatment period. These subjects rapidly and 

consistently produced almost no nonattending behavior 

during the treatment period. The development of a corre

lation between the length of feedback treatment and the 

level of nonattending behavior shown afterwards should 

prove to be an interesting but probably difficult task. 

Another very interesting change took place in the 

behavior of the control subjects. The control subjects 

showed an increase in nonattending behavior to a level 

significantly higher than during Observation Period #2 

(Table 6). Two possible explanations for this change seem 

feasible. 
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First, like the second pilot study, there may have 

been an anticipated vacation phenomenon affecting the 

attending behavior of the subjects. Easter vacation began 

immediately after the third observation period. The con

trol subjects may have become restless due to this antici

pated vacation. However, the experimental subjects did 

not show this restlessness and in fact, they became even 

more attentive to their classroom work. Therefore, this 

explanation seems possible but doubtful. 

The second explanation for the rise in the level of 

nonattending behavior in the control subjects seems more 

plausible and more disconcerting. Since the experimental 

subjects were given the treatment in the same classroom as 

the control subjects, the control subjects may have noticed 

the treatment apparatus and desired this same attention. 

That is, they may have been jealous of the additional atten

tion given to the experimental subjects. They may have 

been able to discern the reason for the treatment since 

they were also tested on the vigilance task and they inter

acted with the experimental subjects. If in fact they did 

desire the same treatment and did know the reason for the 

treatment, to help students pay attention, they may have 

displayed higher rates of nonattending behavior in order 

to achieve this end. 
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The above explanation, if accurate, places the 

researcher of this area in a difficult and uncomfortable 

position. The possibility of helping some children pay 

attention at the cost of harming the school behavior of 

other children is one that must be faced. To what extent 

this damage may actually persist is uncertain. The per-

sistance of this high level of nonattending behavior of 

the control children can be examined by an inspection of 

the results from the fourth or followup observation period 

It was stated earlier that one deficiency in pre

viously reported investigations in this area is the lack 

of adequate followup periods. The end of the school year 

dictated an interval of three weeks between the third 

observation and the fourth, or followup, observation 

period. The advantages of working in a naturalistic 

setting are accompanied by the disadvantages of school 

restrictions. 

The total experimental group, when compared across 

the third and fourth observation periods, significantly 

reduced their nonattending behavior (Table 7). Possible 

explanations for this improvement over a three week 

period are discussed below. In addition to this differ

ence, the Attentional Deficit Group was now significantly 

different from the control group (Table 3). While the 

control group did not significantly change, they did show 
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a decrease in nonattending behavior, as did the No Atten

tional Deficit Group (Table 4). 

The improvement shown by the experimental subjects 

is very interesting and suggests two possible explanations 

First, the experimental subjects may have decreased the 

level of nonattending behavior shown in the third observa

tion period because of the self-reinforcing skills learned 

during the treatment periods. In other words, they may 

have discovered the benefits of paying attention, e.g., 

improved performance, and for this reason continued to 

show less nonattending behavior. 

The second explanation may be more probable, but is 

equally attractive. The observers entering the classroom 

during the last observation period may have served as 

discriminative stimuli or "cues" to the experimental sub

jects to again pay attention. Hall et al. (1968) and 

Surratt et al. (19 69) have commented on this possibility. 

Their findings indicated that experimental personnel 

(observers) may become discriminative stimuli for appro

priate behaviors. However, in both studies the observers 

were also actively involved in the treatment process. 

Surratt et al. said that their data do not suggest that a 

more passive observer (i.e., no direct contact with sub

jects) would become an equally strong discriminative 

stimulus in another setting. However, the subjects in the 
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present study may have associated the observers with the 

treatment by this time and realized that their attentive-

ness was again under observation. This may be beneficial 

if in later applications of this treatment, teachers or 

teacher aides are used to administer the treatment. They 

then may become the discriminative stimuli for learned 

attentiveness. 

The control subjects, however, may have seen the 

observers in the classroom as cues to nonattentiveness. 

The control subjects may have been trying to solicit the 

treatment. This explanation implies that the control 

subjects' behavior was changed by the presence of the 

observers, and was essentially normal during the three 

weeks between the observation periods. This possibility 

can only be suggested at this time due to lack of data on 

their behavior during the three week period. Their level 

of nonattending behavior was lower during the last obser

vation period than during the third observation period 

which may suggest, given the above explanation, that they 

had shown a decrease in their efforts to obtain treatment. 

It should be noted that the level of nonattending behavior 

was not significantly different from Observation Period #3 

and therefore it would appear that the anticipation of 

Easter vacation does not account for the high rate of 

nonattending behavior during the third observation period. 
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Summer vacation began one week after the last observation 

period and so does not appear to be the causal agent for 

this high level of nonattending behavior. 

Treatment Effectiveness 

The next topic area to be discussed is the effective

ness of the feedback treatment. The responses of the two 

experimental subgroups to the treatment will be discussed 

first, followed by a discussion of how the results conform 

with previous research findings. 

To briefly review, the two experimental subgroups 

differed on vigilance performance. The Attentional Deficit 

Group displayed attentional deficits and motoric restless

ness and the No Attentional Deficit Group only the rest

lessness. Observation Period #1 indicated that the No 

Attentional Deficit Group was slightly less attentive than 

subjects with, an attentional deficit. This finding seems 

contradictory since the No Attentional Deficit Group sup

posedly did not have an attentional deficit. It may well 

be, however, that in the context of the classroom environ

ment, the restlessness of these subjects initiated more 

nonattentive behaviors such as sharpening pencils and 

wandering around the room. The short first treatment 

period quickly extinguished much of this nonattentive 

behavior and brought these subjects down to the level of 
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the Attentional Deficit Group during Observation Period #2 

(Tables 3 and 4). 

During the second observation period the two sub

groups were essentially displaying the same amount of non-

attending behaviors. From this point, the treatment 

apparently worked more effectively with the Attentional 

Deficit Group. This could have been expected due to the 

nature of the feedback. The feedback was for nonattention 

not restlessness. The Attentional Deficit Group consis

tently showed lower rates of nonattending during the last 

two observation periods than did the No Attentional Deficit 

Group. The feedback treatment did, however, produce a 

significant reduction in nonattending behavior for the No 

Attentional Deficit Group. The improvement shown by sub

jects not having attentional deficits may have occurred 

due to a reduction of some restlessness cited above. 

The possibility of further reducing nonattending 

behavior by extending the treatment period for longer 

periods was touched upon before. However, one is also 

faced with the question of how this treatment compares 

with other forms of behavior modification, i.e., providing 

reinforcement for behavior change. A review of such 

studies was presented earlier. It seems obvious that 

almost all efforts in this area have shown some positive 

outcomes. The present study's outcome seems equally 
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positive. It seems reasonable to assume that the improve

ment shown by the present study may have been achieved 

through the use of more traditional behavior modification 

procedures. Given this situation, the reader should be 

cognizant of the essential difference between the present 

study and other attempts to modify classroom behavior. 

With the exception of Drabman and Lahey (19 74) and Lobitz 

(19 74) no other study has modified disruptive or nonatten

tive behavior without using specific rewards of some 

kind. The potential problems inherent in the use of such 

rewards were discussed previously. These problems typically 

develop when children acquire the expectation that they 

should always receive tangible reinforcers for any work 

they do. This development then leads to the possibility 

of building irrational beliefs or expectations. These 

problems were avoided by using only feedback of informa

tion. The avoidance of possible problems stemming from 

traditional behavior modification procedures should there

fore enhance the attractiveness of behavioral feedback 

procedures. 

Although the review of the literature has demon

strated the effectiveness of traditional behavior modifi

cation procedures in modifying hyperactive behavior, there 

still remains the problem of attentional deficits and/or 

impulsivity. Douglas (1974) said that, in her followup 
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studies, impaired attention and impulsivity remained 

serious problems when their subjects reached adolescence, 

even though hyperactivity had diminished considerably 

(Weiss et al., 1971). The focus of the present study was 

on the modification of attentional deficits rather than 

attempting to modify motor activity. To concentrate on 

the modification of motor activity would be to ignore the 

more central problem of attentional deficits. 

The feedback procedure and apparatuses used in the 

present study also have the advantage of requiring little 

training in order to be used effectively. Unlike token 

economies which require many hours of staff training, the 

feedback procedure used in the present study can be 

employed by school personnel after a brief training ses

sion. Concerning the use of token economies, Kazdin and 

Bootzin (1972) have stated, "The training of staff into 

effective behavioral engineers remains a crucial obstacle 

that must be successfully confronted for a maximally 

effective program" (p. 345). It seems reasonable to 

expect that the application of behavioral feedback pro

cedures can be taken out of the hands of the psychologist 

and placed into the hands of persons more closely asso

ciated with the hyperactive child. Patterson (19 71) has 

recommended that psychologists be involved in teacher 

training programs, particularly at the primary school 
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level. However, he recognizes that the first step in 

this development will probably be that of psychologists 

training receptive teachers already involved in teaching. 

A related issue to this discussion is the differ

ence in treatment generalization between token economies 

and what Lindsley (19 64) has called therapeutic environ

ments. The distinction drawn between the two is based on 

the permanance of change. Zimmerman, Zimmerman, and 

Russell (1968) concluded that token economies are pros

thetic rather than therapeutic in that they show changes 

only during treatment conditions. When these treatment 

conditions are removed, treatment effects are diminished. 

Therapeutic environments show changes that are maintained 

beyond the treatment conditions themselves. Describing 

token economies as prosthetic environments emphasizes the 

fact that behavior controlled by token reinforcement con

tingencies fails to generalize to environmental situations 

in which those conditions are not in effect. However, it 

seems premature to say that all token economies are only 

prosthetic. In addition, to identify the behavioral feed

back procedures used in the present study with therapeutic 

environments may also be presumptuous. Nevertheless, 

improved performance was found during the followup obser

vation period. Therefore, the present study may be seen 

as being more therapeutic than prosthetic. The question 
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still remaining to be answered concerns how effective this 

behavioral feedback procedure was in producing generaliza

tion to other time periods and other activities. Just how 

effective is this procedure in increasing attending behav

ior in other classroom activities? Future investigations 

should attempt to answer this question. 

Limitations 

The following qualifications need to be mentioned in 

order to place these results in their proper perspective. 

First, the subjects used in this study were not children 

with a learning disability. An examination of the intel

lectual levels of these subjects (Table 1) reveals at least 

one unusual characteristic. The subjects used in the 

present study were intellectually superior to the average 

student. These students were able to function adequately 

in the school classroom despite their attentional deficits 

and/or motoric restlessness. Therefore, investigations 

with intellectually average or below average subjects need 

to be done. 

Second, children with learning disabilities in addi

tion to attentional deficits may respond differently than 

subjects used in the present study. This possibility 

remains to be investigated. In addition, subjects from 

differing socio-economic backgrounds need to be used in 
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order to investigate the applicability of this treatment 

modality to children from lower socio-economic levels. 

Third, while it is evident that a significant behav

ior change occurred as a result of the feedback treatment, 

a definite conclusion cannot be made concerning the 

feasibility of feedback alone for behavior change. There 

was no control for the development of self-reinforcing 

skills that may have enhanced the behavior change process. 

Similarly, inherent in the feedback process was the possi

bility of competition between the subjects for the "best" 

or lowest nonattending times. With the possibility comes 

the concomitant reinforcement of being best. 

In addition to the possibility of competition 

between subjects, there is also the possibility that the 

lights may have become conditioned reinforcers. If the 

feedback of total time not attending at the end of the 

half-hour training periods took on reinforcing character

istics (for reasons stated above), then the lights may 

have become conditioned reinforcers. That is, when a 

subject who had been paying attention to the teacher or 

to his assigned work for some time noticed that the light 

was off, his attention was probably reinforced at that 

time for maintaining similar behavior for the next few 

minutes. Similarly, when a subject, prompted by the onset 

of the red light, ceased a specific nonattentive behavior 
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and immediately noticed the light go off, he was probably 

reinforced for this desirable change. Conversely, the 

feedback procedure may also have involved punishment, 

i.e., suppression of nonattentive behaviors. When a sub

ject began to be nonattentive, or had been so for some 

time and then noticed the light turned on or already on, 

he may have seen this as aversive. The nature and inter

action of these various effects would be very difficult to 

analyze precisely. It is not clear, however, that such 

precision would enhance the effectiveness of the feedback 

procedure. 

Additional Theoretical and Research Implications 

In Chapter I the hypothesis of an arousal-inhibition 

process of Luria (1961) and later Dykman et al. (1971) was 

discussed. Briefly, this hypothesis assumed that hyper

active children have weak inhibitory processes which con

tribute to random responding and attentional deficits. 

Ozolins (1974) and Mack (1975) investigated the possibility 

of strengthening this weak inhibitory process by providing 

information about errors in their behavior. The results 

of both investigations confirmed that prediction. The 

next logical extension of this line of research seemed to 

be the application of negative feedback in the classroom 

environment. The present study took that step. Children 
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with attentional deficits and children with motoric rest

lessness were able to benefit from negative feedback. 

Results from the present study appear to substantiate the 

work of Ozolins and Mack and add credibility to the pro

posed inhibitory process of Luria and Dykman et al. 

Another treatment strategy for increasing the attend

ing behavior of hyperactive children emphasizes the elimi

nation of distracting stimuli from the child's learning 

environment. Strauss and Lehtinen (1947) developed a 

method in which the child is placed in a cubicle v/hile 

studying or being taught. These investigators, and others 

using this method, naturally assumed that their subjects 

were distractible. Douglas (1974) and others (Whitman 

and Sprague, 196 8; Campbell, Douglas and Morgenstein, 

1971; Schlanger, 1958) have reported that this treatment 

fails to increase attending behavior or work production, 

and have questioned the distractibility assumption. In 

addition, Gardner, Cromwell and Foshee (1959) concluded 

that when retarded hyperactive and hypoactive subjects 

did not receive enough exteroceptive stimu].ation they 

compensated by initiating propioceptive stimulation. The 

procedures used in the present study introduced more dis

tracting stimuli (the other subjects' lights flashing on 

and off) with no discernable decrements in attention. 

Obviously, continued investigation is needed into what 
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kinds of stimuli are distracting under what conditions 

and to what kinds of children. 

In the present study, the accuracy of the subjects' 

work was not evaluated. In the previous pilot studies 

(Anderson, Serhman and Williamson, 1976) subjects often 

hurried through their assignments. In doing so, the sub

jects produced many errors in their work. Future investi

gations using treatments similar to the feedback treatment 

used in the present study should provide a measure of the 

accuracy of work done during the treatment period and at 

other times. In addition, a measure of work production 

should also be included. 

Since it was felt that some of the experimental sub

jects may have developed self-reinforcing skills, i.e., 

higher academic scores through learned attentiveness, addi

tional followup measures to evaluate any change in the 

self-image of the children should prove interesting. If 

it can be shown that the self-esteem of hyperactive chil

dren increases with learned attentiveness, the attractive

ness of behavioral feedback procedure would certainly be 

enhanced. 

The review of the literature revealed the prevalence 

of behavior investigations using tangible reinforcers. If 

behavioral feedback is to be accepted as an alternative 

treatment modality, continued investigations using feedback 
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alone as a treatment need to be carried out. The nature of 

the feedback process should also be investigated. 

Given the above mentioned qualifications and possi

bilities, the present study still provided additional 

information concerning the management and investigation of 

hyperkinesis. When provided with negative feedback concern

ing the inappropriateness of their behavior, children with 

attentional deficits and/or motoric restlessness were able 

to reduce the frequency of nonattending behavior. In addi

tion, this reduction of nonattending behavior generalized 

from the treatment periods to the mainstream classroom 

setting. Finally, feedback alone (with no tangible rein

forcement) was sufficient to modify attentional deficits. 

Future investigations in this area of study should serve 

to further our knowledge of this disability that seems so 

widespread in our society today. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

Luria (1961) and Dykman et al. (1971) introduced an 

inhibition theory to account for the attentional deficits 

noted in hyperactive children. Briefly, the inhibition 

theory posits a weak inhibitory process in hyperactive 

children, thus diminishing their ability to ignore extra

neous stimuli in their environment. 

The work of Ozolins (1974) and Mack (1975) indicated 

that hyperactive children could improve their performance 

on a vigilance task when provided knowledge of their 

errors (negative feedback). These investigators offered 

supporting evidence for the inhibition theory of Luria and 

Dykman et al. 

A logical extension from the work of Ozolins and 

Mack was the application of negative feedback within the 

school classroom environment. Before proceeding with this 

task, however, it was felt that children referred for 

hyperkinesis could be identified as having or not having 

attentional deficits. Therefore, the experimental subjects 

used in the present study were divided into two subgroups; 

those having an attentional deficit and motoric restless

ness and those displaying only motoric restlessness. 
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These characteristics were identified through the use of 

a vigilance task (Anderson et al., 1973) and a stabili

metric cushion (Sprague and Toppe, 1966). A normal com

parison group was also identified and included in the 

study. Conversely, the subjects displaying only motoric 

restlessness were initially more nonattentive than the 

normal comparison group but consistently improved so that 

they were no longer significantly different from the sub

jects displaying no attentional deficits and no motoric 

restlessness. These results were also discussed. 

The effectiveness of a negative feedback treatment 

for the remediation of attentional deficits and/or motoric 

restlessness was demonstrated. Continued investigation in 

this area seems warranted. The identification of the two 

subgroups of hyperactive children needs further verifica

tion. The application of this treatment modality by 

school personnel needs to be investigated. Other avenues 

of related research were presented. 

Conclusions 

The results of the present study suggested the fol

lowing specific conclusions: 

1. The vigilance task and stabilimetric cushion 

seem to accurately discriminate children who have diffi

culty attending to classroom work from children who do not. 
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2. The term hyperactivity, as it is generally 

used, may be describing two distinct subgroups. Results 

from the present study indicated, however, that both of 

these subgroups, i.e., children with and without atten

tional deficits, do benefit from the behavioral feedback 

procedure. 

3. The behavioral feedback procedure used in the 

present study does help children learn how to attend to 

their classroom work. Improvements in attending behavior 

were evidenced by the experimental subjects after both the 

short and long treatment periods. The improvements shown 

during the treatment periods did generalize to the main

stream classroom. 

4. Providing negative behavioral feedback appears 

to be a sufficient condition for behavior change. Taken 

together, results from the present study and those of 

Drabman and Lahey (1974) and Lobitz (1974) indicated that 

the use of tangible reinforcers may not be necessary when 

attempting to increase attending behavior in children. 

5. When providing observable, behavioral treatment 

procedures to specific children within a classroom setting, 

negative reactive changes may occur in the behavior of 

other classroom children. 
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APPENDIX A: 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? You'll 

be finished when the two lights come on and stay on. Okay, 

let's practice." 

2. Preceding experimental session: 

"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. Okay. Here we go!" 
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APPENDIX C: FEEDBACK TREATMENT INSTRUCTIONS 

' ^e a^e going to try and help you learn 

^^^ ^o pay attention. This is sort of a game, and you will 

be able to see just how well you do every day. Here is 

what we are going to do. 

Every day for the next weeks you are going to 

come in here for one-half hour. Your teacher will be 

giving you some work to do like arithmetic problems or 

sentences. 

Now, you will be working at this desk. 

See this little box with the lights on it? 

When you are not paying attention to your work, and 

working quietly, the light will* come on—you'll see it 

because it will blink. When you do pay attention the light 

will be off. 

Try to work accurately and do everything right because 

we are going to help you keep count of two things: First, 

how many minutes you didn't pay attention; and second, how 

many problems you got right. 

See this chart here—this is yours. You will mark it 

every day to show how you are doing. When the line goes 

up—that means you are really learning how to pay attention 

and that will help you in your classwork. 
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Remember, watch for the blinking light. That means 

you are not paying attention. 

Try to keep it off! 


