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Chapter I
Introduction

Operant conditioning had its origin in research with infra-
humans and later, when humans were used as subjects, the re-
search was still done in a laboratory. Only within the last
half of a decade has it been applied with any frequency to hu-
mans outside the laboratory.

This latter work has resulted in a small yet rapidly ex-
panding accumulation of data. These data have suggested that
the behavioral principles which have been demonstrated in learn-
ing laboratories are applicable to children who are functicning
within special education classrooms. A minimal amount of this
research has dealt with hyperactivity, a problem central to many
special education classrooms.

The research of James (1963), Anderscn (1964) and Patterson
(1964, 1965) has the most direct bearing in that they have dealt
with hyperactivity in classrooms. Although these researchers
utilized operant techniques to modify hyperactive behaviors, they
d1id not employ the presentation and withdrawal of positive rein-
forcement. Ayllon, 1965; Barret, 1966; Baer, 1961, 1662; Bur-
chard & Tyler, 1965 and Wolf, 1964 did utilize these contingencies
but the behavior studied was not definable as hyperactive.

The Problem

Statement of the Problem. The problem was to determine




the efficacy of the presentation and withdrawal of positive
reinforcement vis instrumentation as a behavioral modifier
of the hyperactivity of two mentally retarded subjects in a
special education milieu.

Need for the study. Research emplecying the presentaticn

and withdrawal of positive reinforcement in modifying hyper-
activity has not been published. The use of instrumentation
within public special education classrooms has been nili.

Limitations of the problem. The study was limited through

the following:

{1} The sample was two primary level (i.e., a pubilic,
special education class composed of students of chronological
ages six to ten) educable mentzally retarded students who were
manifesting hyperactive behavior.

{2} 'The behaviors falling under the rubric hyperactive
were limited to those involving nonsitting.

Definition of terms used in the problem. An operational

definition follows for each term central to the problem. Formal
academic definitions are in context throughout the remainder of
the paper,

(1) Hyperactive. Academically a child has beer considered
hyperactive when he emits any one or more of the following“be-
haviors” at a high frequency: talking, inattendance, looking,
tapping, squirming, flexing the limbs, and walking about.

Operationally a subject was considered hyperactive when

his sitting behavior was significantly less than the operant



level scores of the control subject's.

(2) Nonhyperactive. A subject was considered nonhyper-
active during those times when his sitting behavior did not
differ significantly from that of the control subjects.

(3) Sitting behavior. Any behavior which resulted in
sufficient pressure on the seat of the operant desk to activate
the switch which controlled the recording of sitting behavior
was sitting behavicor.

(4) Nonsitting behavior. Any behavior which resulted in
a sufficient lack of pressure on the seat of the subject's desk
to activate the switch which controlled the recording of non-~
sitting was nonsitting behavior.

(5) Operant level., This level was established by mea~-
suring the individual's total sitting behavior time (i.e. the
dependent variable) for each of eight thirty-minute sessions.
The independent variables were not presented.

(6) Intrasubject replication. When a subject's behavior
had been modified to meet the criteria for nonhyperactive,
hyperactive, and then nonhyperactive, respectively, intrasub-
Jject replication had occured.

(7) Withdrawal of positive reinforcement. The withdraw-
al of one penny for each 60 seconds of nonsitting behavior
during the initial and final conditioning phases of the study
and the withdrawal of one penny for each 60 seconds of sitting
behavior during the second conditioning phase of the study were

considered withdrawal of positive reinforcement.



{8) Presentation of positive reinforcement. The pre-
sentation of one penny for each sixty seconds of sitting be-
havior during the initial andé final conditioning phases of the
study and the presentation of one penny for each sixty seconds
of nonsitting behavior during the second conditioning phase of
the study were deemed as the presentation of positive rein-
forcement.

{9) Extinction, For the purpose of the present study a
distinction was made between operant and experimental extinc-
tion.

Experimental extinction was considered that decrement in
sitting behavior which occured during the eight school days
between experimental phase three and the follow-up phase, This
decrement was measured by comparing the sitting behavior time
of each experimental subject's follow-up phase with his oper-
ant-level phase. Experimental extinction was said to have cc-
cured when either experimental subject's follow-up sitting be-
havior did not differ significantly from his cperant level.

Operant extinction applied to conditicning phase two only.
Sitting behavior was considered operantly extinguished when it
had met the criteria for hyperactivity, with nonsitting behav-
ior being considered operantly extinguished when it had met the
criteria for nonhyperactivity.

(10) English and English (1958) have defined an apparatus
as:

Yany instrument designed to cause stimulation or to facil-

itate the measurement of the stimulus, or the response or other



psychological processes (p. 37)."
For the present work apparatus was defined as presented in
pages 22 to 27 of this paper.

The Hypothesis

The following was the hypothesis of the problem stated in
the null form:

It was hypothesized that the presentation and withdrawal
of positive reinforcement via an apparatus within a publie,
special education classrecom would have no significant effect

on the hyperactive behavior of two retarded subjects.



Chapter I1
Feview of the Litsrature

The following secticn of this paper has teen written 1o
briefly review the literature cn ocperant conditioning. To
do this there wee an emphaslis on Skimner's original work, the
assumptions underlying operant cenditioning, single orgenism
research and experimentsal apparatuses. Hyperactlvity and
positive reinforcement were elsc covered {(with consideration
of those studies utilizing the presentation of posltive rein-
ropeement and the concomitent presentation and withdrawal
of positive reinforcément); Ressarch on operant condliticning

within clasgrocams has been interspersed where germane.

Cperant Conditioning

Operant conditioning defined. Operant conditicnlng has

veen =aid te refer to the strengthening of a response by fol-
lowing the response with & reinforcer., Ferster and Skinner
(1957) stated this ag follows:

"(1) 4s operation: arranglng the reinforcement of & res-
ponge possessing specifisd preperties, Or more specifically,
arranging that a given relnforcer follow the enission of &
given response. (2} As process: the resulting lacrease in
the rate of cccurence of responges possessing these propertles
[e 730] "

B. F. Skinner. Siimner was the first to differentiate

(&
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between operant or Iinstrumental conditionling as above deflned
and clagsical cor respondent conditicning. Hig contentlon was
that the majority of behavicr is operant and best fits this
paradigm as opposed to the classicel one.

Be F. 8kinner's contributions, dating from 1930, were in-
directly derived from the eariler works of such reflexcloglsts
of the Russlan school as I. M. Bechenov, I. P. Pavlov, and
M. ¥, Bekterev, with Pavicv exerting the major influence {(Kim-
ball, 1961). The behaviorists, as focalized in John B. Watson,
with their c¢bjectivism and 1ts fight againsi Intrcspciion,

did mueh to set the times for Skincer's work (Boring, 1957).
Both schools with their determinism, objectivity and minlimi-
zation of organlsmic variablés developed the zeligelist out
éf which Skinner's werk came.

Agsumptioms of the operant schocl. That which follows

was congtructed topresent & few of the assumptions underlying
research in the operant area, agsumptions extending from the
reflexologlsts, beshavicrists and Bkinner and his adherents.
Grunbaum (1966) stated that:
"If human behavior, both individusl and social, dces not
exhibit cause-effect seguences, then the scientiflc method
is essentially lrrelevent to the elucldation of the nature of
man, and beth selientiflic psychcloegy and the scelal selences

are permanently barred from achleving the status of aselence

[p. 3].”
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In this statement Grunbaum reflected Skinner's zssunption
of the causality of behavicr. A causalist might contend that
as long as the causes are awygilable for manipulation then ex~
tensive contrel of human benravior ls possible and natuprally
foliows {Ulrich et al, 1966z}, Skinner has then concluded that
2l phenomena, including those of human behavicr, fall intc
causel patterns which it the thesis of determinism (Grunbaum,
1966) .

Skimmer (1953) has gone so far as to state that as causal
relations are found it should be possible to produce bhehavicr
according to plan simply by arranging the proper conditions,

Michael and Meyerson (1966) reflected an additional assump-
tion of the operant school when they stated that behavior is
a Tunctiocn of the interaction of heredltsary and environmental
variables. Thelr contentlon was that the inherited genetic
and constitutional deteraminants are not under the contreol of
the dirsct experimentation of behavicral scientists. The authcor:
felt the only chsnnel open for modifying human behavicr is
the environmeni. They concluded:

“Yhe phenomenon with which we deal, then, is behaviop,
and the independent varisble which contrcls behavicr must be
the environment, A behavlioral system attempts to specify, wilith-
out reference to uncbservable, hypothetical lnner-determining

agents, the conditions and the processes by which the environ-
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ment controls benhavior [p. 23(."

The preceding reflectis Skinner's appreach to psycholcegy
wkhich, whlle recognizing intervening physioclogieal links (or-
ganismic variasbles), has ignored themn.

The proponents of c¢perant coendltioning heve contended that
all behavicr (adaptive or ncnadaptive) consists of learned
responses and thset as such it is available tc behavioral nmodi~
Tieation technigue.

Wolpe (1964) has stated that neurcses are persistent, un-
adaptive hebits that heve been conditicned (that 1s, learned).
This places him in close assocliation with the shove-written
views,

Eysenck and Rachmen (1965) have concurred in the above
trend with the followling:

"lLearning theory...regards symptoms assimple learned habits;
there is no neurcsis underlying the symptom, but merely the
symptom lteelf, Get rid of the symptom and you have elimin-
ated the neurosis [b. 1@].“

Thls view has been belstered by much-research, yet perhaps
none more graphic then that of Heughton and Ayllon (1965).

These investigators produced a stereotyped response in a suk ject
and then had her cbssrved by three psychistrists, These psych-
latrlistes dlagnosed her as a regressed schizojhrenic, compulsive,

ritualistic , etc., with the primary basls for the diagnosis
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being the learned response., Subsegquent to the dlagnesis the
stereclyped reaponse was extinguished.

The preceding study could be interpreted as demonstrating
that the behavior mudified 1. 1t the cszuse-effect paradigm,
2. was modified through environmental manipulation and 3. that
the “nonadeptive" behavior was learned.

Single organism research. Since much ¢f the resesarch on

operant conditioning has employed & deslign utilizing & single
subject and the present study lnvelved two subjects used inde-
rendently, the following material was pertinent.

(laude Bernard (1957) has written:

"I am convineed that, in the experlmsntal sciences that
are evolving...the discovery of a new tool for chgerving or
experiment 1s much mcre ussful than any number of systematic
or philosophic dissertations. Indeed, a new method or a new
means of investigatlon.increases our power and makes dlscoverie
andé researcheg pessible which woeuld not have been possitle
without its help fp. 13."

Skinner, in defining-operant conditlonlng and presenting
his study of 1932, first reported an experimental method that,
with varicus mcdifications, has become widely used (Verhave,
1966a). 'This experlment with its methodologies of & single
organism and an apparastus has produced a truly “"new tocl"

ag Verheve demcnstrated in this statement:
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"Ever since 1932 and at a positively accelerated rate, the
end of which 1s not yet in sight, hundreds of rats and pigeons,
as well as mice, turtles, chimpanzees, flash, eats, dogs, colleg
students, mentally defectlive persons, psychotlc patients and
naval trainees have been pushlng docrs, rressing levers, nosing
plastic disce, and puliing all sorts of switches, unwittliagly
producing cumulative records ifp. 5-6] "

Although “hundreds” of subjleets have been used,these sub-
jecte were generally used individuslly. It was of interest
to note that the subject of Skimner's original study was "a
white rat” and thet in the majority of subseguent research
"a'" subject was empioyed (Verhave, 1966a}.

Ulrich (1866b) aptly defended this type of Ysingle organiss
research 1n the followlng manner:

"4 prineiyle is accepted ag socund only when it has been
demonstrated to apply to each individual organism, under the
conditions of the expsriment. This empheslis on replication
from Indlvidual to individual, in contrast to concerm with the
average of a group, has somewhat erroneocusly been termed "sing’
organien” research. The experimental results and principles
have not, asg the misnomer sugzests, been generallzed from the
behavior of a single asnlmal. Rather the valldity and power
of the principle rests on the demonstretion that 1t influences

the behavior of each crganism...
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PEstablishing the eriterion for replication et the level
of the individual organlism dlctaztes ancther feature cof the
present methodology. Cne of its hallmarkes is the establishmen
of & stable pattern of performance, called a bhehavicral basell
ag the dependent variable. Changes in the Indspendent variabl
the envircnment--are then studied as they affect the stable
bageline of behavior. More conventicnal experimental designs,
convinced of the lnevitabllity of individusl dlfferences, have
used many experimental subjects Tor relatively short periods
of time...Undepr such well-controlled cconditiens stable base-
line, replication, etc. changes in the dependent variable,
the behavior, can be attributed wlith great certainty to the
relevant independent variables [FPp. 21-22,,"

The same view has been presented by Sidmen (1960} 1in a
slightly different manner:

“Cften, especially in a young sclence, an experiment 1s
perférmed for the scle purpose of determining 4f it is possibl
to obtain a certaln phenomencn. In such an experiment, demon-
stratlion of the phenomenon in one corganism, with rellablility
estabtlished by intrasublect replicatlon, is all thet 12 neces-
gary [}. 9§J.“

Sldman slsc menticned that psyechologlsts cannot deal with
an average perscn derived from a group composite, He ﬁoted

psychcologists cannot disgnose or treat & group, but rather
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mast apply thelr research findinge to individuals.

Reger (1$66) concurred with Bergen and Caldwell (in press),
who brought the sbove-expressed views more directly Lo bear
on school psychclogy in their statement:

"Phe svaluaticn of modificaticn technigues develcped by the
school psychologlsis and teacher for meeting speclfic problems
of individusl children must be based on individual behavlcral
records rather than on group studies invclving the assessment of
mean difference betwsen experimental and control subjectis
[in pressl.”

Wnelen and Haring (1966} have pointed to the epplicablility
of behavicr modification techniques to speclal education class—
rooms. They alsc indicated the small amount of research done
in this area.

Considering the number of studles which have followed the
methodologles presented in the preceding quotations, it has
besn imposslible to mentlen more than these which were dlrectly
related to the independent variables of the present study.

The reader is reguested to bear in mind that of those studies
already mentioned and those that have been menticned in the
remalnder c¢f the vaper, mest have utllized a single subject.

In 1light of the Foregoing, "single organisa" research
can be seen Lo he valid and espécially applicable to school

Tsychology .«
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Appearatuses., Townsend (1953} noted en apparatus is de-

gigned to eystematlcelly present contrelled stlmull and to
accurately measure behavior followlng the presentation.

The uwtilization of Instrumentaticn in conjunction with
operant research has extended from Skinner (1932). His appa~
ratus, medified by later ressarchers, has heen widely employed.
It coneisted of an experimental cage sgulippred with both &
device that dispensed a small pellet of fcod to the subject
when it pressed down on & lever and a recorder that automa-
tically registered the rate c¢f lever pressing.

The use of thls type of egquipment with human subjects
has been gquite prevalent. It has been coensldered deslreple in
that 1. human subjects are given minimal instructicns; 2. the
reinforcer is automatically presented; 3. the respcense is
recorded by mechanical or electrical means; snd 4. the exper-
imenter has a mininal amcunt of ccnitset with the subject (Bljou
and Sturges, 1959). This automation has generally been employed
in laborateory settings, application of it to nenertificlal site
uations heving oaly recently been done in & few experiments

(Petterson, 1964; Patterson et al, 1965).

Togitlve Heinforcement
Within the behavicral school (of which the cperantly-or-
tented psycheloglets are a signiflicant pert) there have been

three majcer types of conseguences or contingsncies; 1. posi-
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ive reinforcement 2, negstive reinforcement and 3. boih
regative and positive reinforcement combined. With the last
the dssired habits are positively reinfereed while undesired
habits receive aversive stimuli (Woody, 1966).

Of the above three technigues poslitive relniorcemeni has
been the most freguently utilized for behavicr modlfications.
1+ has been used to: 1, shape new behavior repertclres,

2. increase the rete of behaviors ccouring &t lcw rates and
3. reinstate behavicrs which were once present but which were
extinguished.

Definiticns for pcsltive reinforcement very, yet all
szem to reflect the szme basic concept. In 1953 Skinner de-
fined positive reinfcrcement as, "Any stimulus the rresentatlc
of waich strengthens the behavicr upon whiech 1t 1s mace con-
tingent Pp. 185 *

Verhave (1966Db) noted positive reinforcement tc be & silm
ulus which an organism approaches cr will turn or, rroduce
cr Initiate,

It can be seen from the abcve, as Hilgard ncted in 1956,
that positive reinforcement always increases the prcbabllity
of the response it has been made contingent upon.

Comments on the presentaticn of pesltive reinforcement ar

a combinaticnol its presentaticn and withdrawal are glven as
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these contingencies were ceantral to the present study.

Fresentatlon of positive reinforcement. Due to the volume

of research whlch has employed the contingent presentatlicn
of positive reinforcement, only those few studles which dealt
with bhumens in a classrocm setiing have been considered.

In 1964 Miller used food in conjunction with flash cards
to medify the studying behavicr of a seventeen year old girl.
The subject had to earm all of her food except breakfast via
studying. Through comparing her grade averasge in the semesters
pricr to and subsequent to the semester of experimentation
11 was Tound that she had a B average in the experimentsl
vhase and D's in both other phases.

Zimmerman and Zimmerman (1965) employed teacher recognil-
tion to modify the uwmproductive clasgrcom behavicr of two
emotionally disturbed boys. One behavicr, spelling, was modi-
fied by ignoring misspelled words and recognlzing correctly
spelled words through comuendsaticn. They found that the number
of incorrect (unreinforced) responses decreased after each
gspelling word.

Brown and Elliott (1965) studisd the comtrcl of aggressive
response in twenty-seven nursery schocl boys. The teacher
systematically lgnored aggressive responses and attended only
to the responses incompatible with aggresgsion. Subseguent to

a brief conditiocning pericd overall sggresglve responses were
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gignificantly medified.

Harris, Johnston, Kelly and Wolf (1964) increased the rate
of walking and standing behavicr in a erawling child enrclled
in & preschocl elass. They used attention as a positive rein-
forcer. 'The ressarchers also repcorted having empleyed a con~
tingency which involved sccial reinforcement in modifying the
"1golation behavior'! of a nursery school ehild. This behavicr
was effectlively removed through ignering it and through soceilal
reinforcement of its opposite. Through reversing the contin-
genclies several times the behavior was medifled from isclatlon
to sceialization to isclatlicn and back to soclalizatlion.
Procedures comparable to these were employed with flve separate
subjects and proved effective in each case, The authors con-
cluded that adult attention was a strong pesitive reinforcer.
Behavicrs which were immedistely followed by attentlon increased
rapidly in rate, while behavicrs ignored had a rapld drop in
rate.

Brison (1956) emplcyed social reinforcement and its with-
drawal contingent upon talking behavior, He signlificantly
modified the nontelking behevier of a chiié within & publie
schecl setting.

In 1964 Patterson conducted a2 study which had direct bearing
on the present undertaking.

His subject was & nine year oid student who was In the
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second grade and had been diagnosed by & physleian as mini-
mally braln demaged., The student was described as belung in
almost continuous motion while in the classroom and was ssld
to have been of average intelligence.

Patterson's study can be broken inte four general phases:t
1, observaticn 2., pretraining 3. besal and 4. conditicning.

During the observaticnal phase the 5 was obssrved for "sev-
eral hours" both at home and in school to determine the beha-
viors comprising his hyperactivity. From these observations
the folleowing behaviors were selected:

"7alking, pushing, hitbting, pinching, locking arcund the
room, lecking out the window, moving out of loeation (walking
or moving desk) anpd moving in lccation {tapping, sgquirming,
handling objects) EP.BTE]-“

Several short trial runs for pretraining purposes were
conducted. The S was taken to a "emall room” within the schocl,
where he was glven & bock to read and told that when the light
on top of hls desk came on he had earned one candy Or one penay.
This 1light wes 2 small flaghlight bulb mounted in the top of
a2 box. The box could be placed on the child's desk. During
the pretraining vhase and the conditioning phases (delineated
below) one of three E's activated the light when attending
behavicrs had persisted for three sgseconds.

Bagal data was obtalned by observing the £:20 minutes
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pricr to each conditicning sessloen and wes alsgc gotten cn
three classmates. Thls date was gathered wlthin the regular
classroom,

Before beginning conditloning the class as & whele was
told of the subject's problem and that he would have a "magie
teachling machine” to help him sit still. They wers told a
sounter would keep score and that at the end of each lesson
the subject's earned pennies or candy (which were used al-
ternately) would be divided among the class.

During gach conditioning session the examiner (from behind
8 two-way mirror) sctivated the light for each three-second
interval during which no nonattending bebaviors ccoured.

4 tally was made on the checklist for each occcurence of any
ncnattending behavior. At the end of each conditlioning session
the subject was glven the candy or money to distribute to

the class.

The first conditicning triel lasted flve minutes while
the fifteenth and lazst sessicn wae of thirty minutes' duration.
The time was gradually increased from session to sessicn.

Through comparing the basal level with the conditioning
scores sn 8.4 drop in responses per minute was found. This
drop was significant at less than the .01 level of p. This

regponse rate was comparable to that of esch of the three control
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subjects.

Patterson ncted & "follow-up" conducted by talking with
the subject’s parents four months after the research indicated
the child was still "gquieter”.

The researcher introduced s form of diseriminatlve learning
in the last two econditioning trisls (sessions fourteen and fif-
teen ) via teaching the subjesct to use appropriate labels and.
thrcugh teaching him the contingencies belween these behaviors
and peer and teacher reinforcers. He then had the chlld verb-
211y identlfy such behaviors in his classmates and record them
cn a check sheet.

As the zuthor indicated, the experimental variables {candy,
vennies, social approvel and discriminative training) were
of such & number as tc disallow any statement of the effect each
produced. In &ddition to this criticism there would seem to
be justification for cthers. The use of three sxaminers with
the probebility of low inter-observer rellability would seem
tc have heen & problem. E's who were not "blind" cculd have
introduced bissed cbservaticns while the presence of E's in
the classroom may have resulted in their becoming a2 discrim-
inate stimulus. The lack of quantificaticn in the fellow-up
phase introduced a questiocn as to the duratlion of the modlfl-
caticng produced.

In 1965 Patterson et 2l designed a study whieh had its
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incepiion in the 1964 work., The ressarch was conducted primerily
%0 determine the resistance c¢f the effects of the conditicning
procedure teo extincetiocn.

An experimental subject and control subject were utilized
for the study. Both subjectis were educatlonally retarded.

The experimental sublect had an atrophicetion of the right
cerebral hemisphere, a hemisphere cerrlage and galt and his
teacher had described him as hypersctive. The contrel subject
had sustained & skull fracture over the left parietal region
and had a diagnogis of traumatic hemiplegla. He had & marked
spastic functioning of the left extremities and clagsrocm oOb-
servations reveealed hyperactlviiye.

Procedurally the study consisted of these phases: obser-
vaticn, basal, pretraining, conditicning and follow-up.

The subjects were observed & minlmum of ten mlnutes a day
for four days = week. Four cbservers rotated cbservaticn per-
iods. These observaticng extended over & two-week pericd
and were to determine the speciflcs of the subjects’' non-attending
behaviors.

A checklist was devised from these cbservations that had
60 ten-second cbservations in sequence on each chlld. This
geve a total of ten minutes per checklist, 4&lso recorded in
the checklist was whether the child was 1. working alone

2, in 2 classrcom activity or 3. receiving perscnal attenticn
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from an adulte.

A tape recorder announced each ten-second category (there
were seven categories of hyperactivity) to the examiner, who
was behind a ocne-way soreen. During each ten-second interval
any of the nounattending behavicrs which occured was tallled
but wae tallied only once per ten seconds. A total score
for esch of the nonattending behaviors and a grand total was
recorded for each ten-mlnute period. Thislproce&ure was used
in all following phases of the study.

Base line data was collected on both subjects for eleven
days. This data was ccllected using the procedure mentloned
in the preceding raragraph.

The adaptetion phase consisted of nine days. The subjects
were observed wlih the experimental subj)ect being removed from
the elass to adapt him to conditicning procedure and appraratus.
During this adaptation phase the experimental subject was placed
in a room by the examiner and had & small radic receiving unit
end a pair.of earphones aﬁt&ched to him. He was told that if
he heasrd & buzz it indicated he had earned & plece of candy.
The examiner activated the earphoines and dropped candy into
g small cup in front of the subject for each ten-second perlcd
during which nonattending behaviors dld not ocseur.

On the first day of conditioning the class &s a whole

was told the experimental subject had 4ifficulty sitting still.
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It was mentioned that the subject was getilng & teaching ma-
chine which would let him earn cendy and pemnies, which he
would give to the rest of the c¢lass. During the comndltioning
trials the examiner was in a one-way observaticn rocm while
the subject wag in his regular classroom. Through using a
redic transmitter a signal was sent to the experimental subject
for each ten seconds during which nonattending behavicr did
not oceur. This fixed-interval schedule was used for the
first four conditicning trials then was changed to & varlable-
interval schedule (2, 5, 10, 20 and 30 seconds). Pennies,
candy and plastlc soldlers were used as reinforcers. These
were glven to the subject by the examlner; the subject then
passed the reinforcers ocut to the c¢lass. The data for this
phase was gathered jJust prior to each conditioning session.

Nine days of follow-up observetions were made three days
after termination of the conditicning phase.

The mean freguency per minute of the total nonattending
behavicrs was used for all three phases of the study and was
snalyzed with a sign test to compare the total frequency scores
obtained on the same days wlth the two subjects. The analysis
showed a nonsignificantly higher freguency of nconattending be-
havicrs durling the basal phase of the experiment for the experi-
mental subject. During the adartaticn rhase thig was reversed.

With the conditioning phase the experimental subject had sig-
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nificantly (p £.06) fewer nonattending behaviors while during
the follow-up this difference persistsd at a p ¥ .03,

The reliability of the observations made during the two-
week obgervation period wese tested by comparing the observa-
tions of each examiner. Correletions were in the ,90's,

The authors had three conclusiocns: 1. that the ncnattending
vehaviors of the experimentsl subject were modified, 2. thst
the effects generalized and 3. that these effects persisted
over & four-week period,

The majcr limitetioncof this study (as indicated by the
authors) was the utilizaticn of subjects funetlicning in &
hospltal schecl wherein the tolerence for deviant behavior
was greater than in a tyrical milisu.

As in Patierson’s 1964 werk there was the possibility of
cbserver bias, as each chserver was alsoc an examiner. The
uge of correlation established inter-obessrver reliabllity
but the four observers were examiners too. Were the observers
reliably blased?

This limited amount of research was thought Lo provide
an empirical basis for the utilization of the presentation of
poesitive reinfercement, as its effectiveness had been demon-
gtrated in classroom-like environments and, in two Instances,

specifically with hyperactive subjecis.

Withdrawal cof positive reinforcement. Skinner (1958)
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gtated that the withdrawal of a positive reinforcer wlll de-
crease the frequency of a response., fThis statement has been
virtually ignored by researchers, sccording to Baer (1566 .

Omission training has been considered one of two types of
withdrewal of a positlve reinforecer. It has been sald tc be
the procedure in which 2 positive reinforeer occurs 1T the or-
ganism fails te make scme particular respénse. (Kimball, 1961).

Omission training differs from the second type of with-
drawal of positive reinforcement in which the withdrawal of
the positive reinforcement is done when & specific respcuse
OCOUYT'S ..

Withdrawel of positive reinforcement when & specifiec res-
ponse occurs has been the more prevalent and was the usage in-
tended for the tem henceforth.l

The removal of & positive reinforcer produces changes similar
to those that have been obtained from the presentation of &
negative reinforeer, according to Ferster (1957, 1958), as the
"time out" acts ag an aversive event and therefore increases
the freguency of avoidance responses. In the case of the pre-
sent study, the avcidance behavior of sitting lnstead of non-
gitting would be 1ncressed.

The preceding was empirically demonstrated by Baer 1n 1961
in an experiment which tested the effegtiyeness of reinforce-

ment withdrawal in weakening e responce when a coupetitive
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response was not deliberately strengthened through the present-
ation of positive reinforcement.

Ten children from a day care centsr completed the experiment
with five as contrel and five as experimental subjects. All
were of normal intelligence and all were from "lower income
groups” .

The apperatus was housed ln a mobile trailer which contained
2 cne-way observation beoth for the examiner and & partitioned
corner where one adult coculd sit and not be seen by the subject.
Within the trailer was a three-plece apparatus. The first
component of the apparstus was & film projector with three
cartocns on an endless reel of film and & screen. A white
box mounted on & table within reach of the subjects while they
were watehing the film was the second component. A bar ex-
tended Trom the front surface of the box while z slot from
which reinforcers could be presented by bapr prressing wes in
the lower section of the front pert of the box. Every bar
press resulted In a one-second buzz. At the examiner's dis-
sretion & bap press could produce & two-second Interruption
in the ongeing film. A Flayskool toy was on & table wnich
the subject could not reach while observing the film; this
was the third component of the apparatus.

The subjects were dealt with entirely by & femeles adult with

wheom they were already famliliar.
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Each subject was individuslly brought to the laboratory
five times.

On the first 4rip he was adapted to the laboratory through
seating him in the preper place and shewing him all three filus
(total time, twenty-one minutes) then returning him to school.

At the second visit a learned respcense was estabiished
in each subject. 7The subject was shown the white bOX which
dispensed peanuts and was told thet it was & peanut machine.

As the subject pressed the bar he recelved a peanut and continued
to on the variable ratic scheduled 1, 2, 3, 5, T, 10, 15 and
20, At 20 the subject was removed from the laboratory.

The third visit began extinction of the learned responee.
The subject was shown the cartocons and in the case of the ex-
perimental gubjects the cartoons were interrupted fcr two
seconds for each occurence of the learned response (bar pressing).
With the ccntrcl subjects no interrupticn resulted from bar
pregsing. In both groups no reinforcers were dispersed by
the "pesnut machine” and the buzz did veccur. For two minutes
after the fiims were over the subject wes allowed to remaln
in the seat and menipulate the bar press if he so desired.

The fourth wisit wag to aprralse sny spontanecus recovery
of the learned response. The subjects ecould press the bar
but this did not turn off the cartcon, nor 4id it provide

peanuts, The buzz was stlll used., Because spcntaneocus recovery
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was expected 1o be minimel only one cartcoen was shown. The
subject was retasined in the laboratory fer two minutes after
the film terminasted.

The last phase was conducted ina situation where the with-
drawal of positive reinforcement wag lapessible in that the
subject could play with the peanut machine or a4 Playskool toy
but carteons were nct shown. The session lasted five minutes.

A cumulative recorder made records of bar pressing for the
various segsions. In session three the bar press contingent
interruvtion of the cartcon reduced sharply the number of
bar presses. This reduetion was dureble, toc, as it persisted
more 50 with the experiumental subjects than the contrel subjects
iﬁ gegsion Tive, whereln the withdrawal of positive reinforce-
ment was impossible, as no film was shown.

The researcher coneluded that the withdrawal of pesitive
reinforcement 13 effective, He further felt the "technigue™
would be & frultful one for further study.

The withdrawal of posiiive reinforcement wes selected for
the present work as Baer's 1961 research tended Lo indicate
that the contingent with&rawal of peositive relnforcement--
Initially and over 2z perloed of time-- was more effectlve than
normal extinction. It thus seemed llikely to zssume that it
would faeclilitate intrasubject replication and would produce

an effect of longer duration then would the scle application
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of positive reinforcenment.

Concomitant withdrawal and presentation of pesitive rein-

forcement. ¥Few researchers have utilized contingencies in-
volving boih the presentation and withdrawal of posltive rein-
forcement. The follcwing was the sxtent ¢f research in this
area known to the present writer.

Baer (1962) has employed what he Geemed withdrawal and
representation of reinforeement in an extenslion of his work
of 1961, The study consisted cf two parts, with the first
part involving a five year cld nursery school boy.

The general procedure used was the same as that delineated

in Beer's 1961 work, which was presented previously in this
paper. The observer, behind & one~way mirror, cculd hold
down the Xey of a cumulative recorder while the child'e thumb
was in his mouth. Thils pressing resulted In a pulsing cof the
recorder for every three-gecond duraticn ¢f thumbsueking.
The apraratus could be gst up 80 that films were interrupted
when the chiid had hig thumb in his mouth and could have the
fiim resumed when the thumnb was removed. The film could also
be shown continucusly or not at all.

The same three cartoons (&, B and C) were shown itwice during
each of three reported expérimental sesgilons. Eaeh of the
three experimental sessions did not have the cartoon withdrewn

for thumbsucking during the first showing of film A, did have
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for film B and had f1lm C as a recovery periocd wherelin the
fllm was shown continuously. Duarlng the seccond showing of
the filn in each of the three experimental gessions, with &
poslitive reinforcement was withdrawn, B wasz a recovery pericd
and positive reinforcement was agalin withdrawn for film C.

He found that during the first showing of film 4 (the
operant level, when the film was shown continuously) the rate
of thumbsucking was maximal. DIuring the first experimenteal
session and succeeding control periods (film B of the first
showing and films A and C of the second showing) were progres-
elvely more effective in decreasing rate. In the second and
third experimental sessions the rate was effectively lowered
durlng all control condlitions but remained so only during the
control sessions,

In the same 1962 work Baer used two five year old boys in
a8 yoked situsilion. This was an effort to determine the role of
the contlingent use of the withdraewal and representetlion of
resitive reinforcement comrared with thelr random presenta-
tion,

The twe subjects sat side by side viewing the same film;
however, they 4id have a dlivider between them and each had
his own cbserver.

Bight adaptetion seselcons of 30-minute length reszulted in

observations of 100% thumbsucking for both subjects. During



31

these eight sessicos both subjJects viewed the cartoon on an
uninterrupted bagls.

In secsion one of the next phase experimental subject one
alternately experienced five-mlnute perliods of 1., continucus
cartoons and 2, thumbsucking~contingent withdrawal and non-
thumbsucking-contingent representaticn of the cartoons. Exper-
imental subject two experienced the presentation and withdrawal
of cartoons con & random basis with his thumbsucking in tne
first experimental sessicn. In experimental sesslcn two the
roles cf the twe subjlects were interchanged.

In both of these experimental sesslons the subject under
contingent presepteticn and withdrawal of cartocns rapldly
came under the control c¢f the contingencles, while the random
presentatlion showed no evidence of effect, \

The auther ccncluded thaet the withdrawal and representaticn
of pesitive reinforcement weakened the response studled during
those times when the contlngencies were in effect and thalt the
rezndom aprlicaticn did not appreciably aflfect thumbsucking.

This research wes teken as Indlcating that & combination
of the presentaticn and withdrewal of pcesitive reinforcement
would facilitate intresubject replicaticn as desired in the
present study.

In & manner similer to the above study Barrett (1966)

reduced the freguency of gross body tice In & subject through
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meking the interrurtion of ongoing musle contingent on the
oceurence of the gubject's tics. With hie study the effect
generalized and had a long duration.

Ap the experiments by Baer in 1961 and 1962 and Barrett's
in 1865 had coniradictions as cconcerned the duration of the
effects of their contingencies, = follow-up phase was used
in the present experiment. In Baer's 1962 study the effect
of his contingencies was manifest primarlily 1n the presence
of wlthdrewal of posltive reinforcement. In Baer, 1561, and
Barrett, 1965, the withdrawal of pesitive relnforcement pro-
duced an effect of long duration, an effect which was maintained
in the absence of positive reinforcenent.

In 1965 Ayllion eliminated feod stealing from an institu-
ticnalized psychotic through making removel from the dining
hall contingent upcen food.stealing.

Earlier, 1964, Welf employed & time-cut technigque to control
the tentrum and self-desiructive behaviocr of an autistle chilids

Burchard and Tyler (1965) reported a case stiudy where iso-
lation was made contingent upcn unaeceptable behavior and t ckens
were glven asg positive relnforcers fbr acceptable behavicr.

They reported a %39 decline in the frequency of isclaticns thrcugh
comparing the first and fifth months of the-atudy.

.In all of these studies there was the contlingent wlthdrawal
of the positive reinforesr, excert for the Burchard and Tyler

study, where a separaie positive reinforcer was samployed in
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addition to nen-isolation. These studies establlshed the

value of the presentaticn and withdrewal of poslitive relniorce-
ment 28 technigues cconcurrently employed to medlfy behavior,
vet demonstrated that these contingencies had not been used

with hyperactivity.

Hyperactivity

Bergan and Csldwell (in press) reported thazt in a group
of teachers surveyed who had made referrals fer psychological
services, 94% of the referrals were or indlvidual students.
Bixty-two percent of these referrals invclved deceleration
(get rld of behavior) and 32% lnvolved acceleration. The
deceleration referrals most frequently involved telking out,
walking without permission, hitting cthers, tantrums, and
crying, respectively. The first three "pehavicrs" are typi-
gally found in hyperactive children.

In Patterson et al (1965) Fatterson (1956} was quoted
as having collected data from four child ¢linics which demon~-
strated "hyperactivity" as one of the most common problems
for which children were referred, They stated that extremely
high rates of behavior are aversive for other pecple.

The sbove tended to indicate that hyperactivity is & sig-
nificant problem and worthylof censlderation.

Hyperactivity fits in the context of a lesrned behavior,

a statement Patterson et al (1965) ascribed te in the following:
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"mhe speclfic responses emitted by the hyperactive child
must be conditioned as & result of the sccial remarks and pun-
i1shment provided by parents, teachers and peers [ﬁ. 218}."

In 1966 gQuay, Werry and Spreague indiceted thatb:

"eesthe child with cerebral dysfunction might be preone
to the excessive emission cof motor responses (hyperactivity}
but 1t would be the envircomment which, through patterns of
reinforcement would determine the preclse nature of the be-
haviors ohserved in the child and would serve to 1Increase or
decremse thelr freguency in various situations |p. 51@]."“

In 1964 Patterson stated the above slightly better in
assuning:

¥ essregardiess of etiology, hyreractive behaviors can
be contrelled by the application cof general principles from
iearning theories...both environmental and lnternal stimull
have become conditicned eliclters of such behevicr as: squimming,
locking arocund, pinching, tappling, and walking around the rocme.
Theoretlcally it should be possible Lo conditicn a set of
responses to thege same stlmulus matprlces thet would lnterfere
with the occurence of these 'hyperactive heh&viora‘...iﬁhié} could
be achieved by strengthening any number of sppropriate attending
PeSDONSES . v s [;p 371J #

Patterson (1964) empiricelly demongtrated the above in a
study whereln he utillized a conditioning procedure to increase

the frequency of attending behaviors in a hyperactive boy.
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His design was such that it utilized soclal reinforcers.from
the teacher and fellow students and made use of cnly positive
reinforcement™.

Jemes (1963) programmed a teacher's behavior sc that social
reinforcers were made contingent on the cccurence of socially
scceptable behavior in a group of hyperactive children. This
contingeney repcriedly produced dramatlc changes in five of
the children.

Patterson et al (1965} utilized earphones in & hospital
school setting and a secondary reinforcer of a tone while
employing yoked experimental and control sukjects (2). They
found their sxperimental subjlect showed & significant decrease
in nonattending benavior whereas thelr contrel subject shcowed
no signiflcant changeg.

This lest study was carried ocut in & "hospitel school”
where the tolerance for deviant behavior was thought to be
overly high and the programs of the schocl were tallored for
the individual child.

Anderson (1964) and Jemes (1963) dealt with hyperactivity
in & publiec school setting, yet, &s did_Patteraon in his ori-

ginal work, employed different contingencieg than the present

lgor a synopslis of this work see pp 17-20 of the present
Btud.y - .

2 more detailed presentatiom of this work may be found
on pp 20~24 of the present paper.
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atudy.

Although there have been studies dealing specifically with
the hyveractivity of schocl children and cpersnt technigues,
Patterscn et al {1965) stated that both his criginal study
and Anderson's had significant confeunding of their independent
variables. Yatterscn et al's 1665 study drew its populatlcn
sample frcm a hespltal settling, thereby gseverely limiting
any generalizaticns to educable retardates in a public school
envirenment, In 21l of these studles there was the possibllity
of observer blasing.

None of the research on hyperactivity has utilized the con-
comitant presentatlicn and withdrawal of positive reinforcement
via an apparatus in a classroom to medify hyperactivity. In
light of the preceding it cén be seen thet adéitional research

was needed In this ared.



Chapter IILI

Method

Subliects

Pwo subjects were drewn from thne population delineated via
peing referred Tor psycholeglical services. Subjects were sel-~
ected whose referrants menticned hyperactivity as the Primary
presenting problem. As the frequency of such referrals was
highesat in the educable mentally handicapped level e class
and two of these subjects were shown to be aignificantly more
hyperactive than thelr classmates, these two were tentatively
selected for the proposed study. The subjects’ diagnoslis of
hyperactivity was initlally derived from psychological evalua-
ticns and behavioral cbservations of the tesacher, parents and
the psychoelogist. The subjects were empirically shown to be
hypersctive through statistleally comparing thelr operant level
with that of six randomly selected classmaies.

The first subject (hereafter designated 51) was a femele,
chronological age six years two months &t the time of her psych-
ological eveluation (1967). The follewing excerpts were drawn
from her evaluatloni

o ig functioning at the low borderline level cf re-
tardation in measured intelligence and at the mild level of
retsrdation in adaptive behavior (levels I and II of the Amer-

jean Asgocistion on Mental Deflclency, respectively). There

37
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aprears to be & central nervous systen impeliment with a psych-
ogenlc overlay...the eticlogy seems to be encephalopathy due
to & nutritionel disorder (extreme malnutrition at an early
gge) yet cultural familial factors and especially functional
pnes are also thought teo have contributed {fp. 2—5].“1

81 wes originally referred for a psychological evaluation
by her kindergarten teacher as she was said to masturbate cpenly,
to be hyperactive, over-tense and tc have a short atteniblion
apan. §&’s present teacher had, since recelving her in the
middie of January, 1967, constantly mentioned the S's seeming
inability to remain in her seatb.

The gecond subject {(hereafter designated Eg) was a male,
chronological age six yeers three months at the time of his
psychological evaluation. The following dizgncels was excised

from the psychological evaluation's Dlagnostic Impressloni

" hd- 18 functioming at a moderate level of retardation
in measured intelligence and adaptive behavicr (Both level
ITI of the Amerlcan Association on Mental Deficlency... [b.ﬁ].“z

So's first grade teacher indicated him to be "restleas”

Imyis psychological evaluation was done by M. B. CGole,
School Psychologist, in January, 1967 pricr to the child's
placement in special education.

°L. R. Bales, Psycholcgical Consultent, completed the
psychologlcal evaluaticn on this 8 in December, 1966.
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while the teacher of his Eduneable Mentally Hendlcapped class,
who recelved Sp in December of 1966, informed the L of So's
“extreme hypersctivity”. The symptom the latier teacher men-~

tioned most freaquently was the 8's inabillty to remalin geated.

Apparatusg

The apparatus was designed to precent the independent var-
iabtles and to.facilitate the objective recording of the depen~
dent variable.

A lower primary solld cak desk and chalr was used as the
basie fremework for the "operant desk”.

Figure 1 deplcts the apparatus as seen by the g8's.

Figure 1, The exterior componentys of the apparatus.

4 denotes that clock which registered the total time out

of the chalr. It wes an ABOOL SBunbeam elsctric clock, case
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removed, with the clock set flush with the surface cf the

Gesk. B indicates the cleck which signified time in the chalr.
fhese two indicators were the secondary reinforcing stlandl
for the 8's.

The letter C ;in@icatéé;a-.pisce of surplus aviational pilex-
iglass which was cut to fit the desk top and mounted with four
counter-sunk screws. Thig clear surface allowed the 8's to
see the clocks, yet provided s writing surface.

4 hinged and spring-lcaded seat is dencted via the letter
D, which wss placed next to a counter-sunk bolt head in the
gurface of the seat itself, _

£ is next to the spaghettl which insulated the wiring ex-
tending from the clocks and switches in the desk to & three-
pole switeh in the chair. This wire was of sufficient length
(three feet) to allow relatively free movement of the chalr and
was tacked to the leg of the chair and désk to prevent any
pull on the wire from dlsconnecting it.

¥ (lower left leg of desk) is in proximiiy to a female
plug which was permanently attached to the desk leg and into
which ean extension cord (G-15") could be plugged, one extending
from an AC 110 outlet.

The view provided in Figure 2 was avallable only to ilhe
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Figure 2. The intericr components of the desk of the
apparatius.
teacher and pressent E, both of whom had keys to the lccked door
(H). To provide the door the dowels hélding the secticn of
wocd in place were cubt and twe scllid brass butt hinges (5200
SG, Corbin) end a 0666 Corbin Drewer Lock (3/8") were added
(sce H) to the regular side piece of the desk top.

I is in proximity to the underside of the "Cut® cloek and
depileted a case constructed to house it and the "Tn" clock
(7). This case wee of one-eighth inch formica. Between the
letters I and ¢ ean be seen the knobs for settlng the respective
clocks.

A two-pole togzle switch (34-120 radic supply), designated

by X, was the master swlteh for the apparstus and was mcunted



on & small piece of foermica,

Just behind K (not in view was a fuse clip (102001, radic
supply) with one AGCS fuse,

Figure 3 is a view of the undersldes of the avparatus’s

Figure 3, The components ¢f the underside cf the chair
of the apparatus.

L indicates & =0lld oak board whlch was attached with
four serews to the exlsting front corner braces of the chalr.
Tm1s board had sn oval hole in the center of it whlch left
sufficient clearance to allow the bolt Lo move through 1t
freely, yet let the board stop the apring-loeded seat from
raising more than needed.

M is next to & lock nut which held & three~sixteenth inch

bolt securely to the seat, thus aliowing the bolt to move with
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the seat and through the brace (L.

tending from the nut at ¥ to the board (L) was a small
eoil spring around the bolt which provided tensidn for reising
the sezt. A washer was at either end of this spring.

N showe & double lock nut which could be adjusted teo set
the "throw" (distance for moving the seat up end down) of the
sette

0 is Jjust left of a 10-422 radlc supply, three-way, lever-
activated switch which was opened or closed through the pres-
sure c¢n 1t from the seat.

P represents the wires (three} extending from the three-
way switch (Q) to the spaghettl shown on Figure 1, .

@ is vlaced on one of the two four-inch T hinges which
wepre atitzched to the back underside of the seai and the back
brece of the chalr freme s¢C as to-allow the front cof the seat
to pivot up and doﬁn.

The hinges (@), crossbrace (L), seat {4} and lock nut (N)
zllowed the seat to move approximately cne~half inech in the
front--Jjust sulfflclient distence Lo close or copen the three-
way switch at O. Fubber was attached to contact points to
prevent noise.

Figure 4 represents the electrical components of the apra~
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Figure 4. Zlectrical schematic for the apparatus.

ratus. From the AC plug (1) to the right 1s indlcated a twelve
foot extension cord which extended from the 110 AC wall outlet
to the plug (2 in Figure 4 or F of Figure 2) on the leg cof
the desk.

Three represents the common wire which was split {4) and
was run to boeth clocks. |

A 102001 fuse clip with an & 605 fuse (5) is the first
conponent on the "hot" wire, while & 34—120 toggle switch
{radioc supply) was next (6), serving as a master switch for
the a.pparaﬁus;

A 10-422 lever-activated three-pole switch (7) 1s next
in serles and along with the extensiocn cord is the only com-
ponent of Figure &4 which was mot In the desk (7 is in the
chair, Figure 3, O). |

Eight denotes the line running to the "out" clock while
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9 represents that one extending toc the "In" clock.

Providing the fuse was functicning_pfoperly,'th&t the
master switch (6) was closed znd that the child was not seated
the switch at 7 would route power to the "out® elock as shown
in Figure 4.

The apparatus for the cperant levels and fellow-~up phases
(during which sitting time only was measured) consisted solely
of those sectlions which recorded gltting time: those shown
in Figure 3, the desk door (H of Figure 2) and the exterior
view (D, E, ¥ and G of Mgure 1). The "Out" cloeck (A of Figw:
1} was not employed. The desk tep of the apparstus was a plal
solld cak plece as is typleally seen on desks.

The apparatus was placed in & public school clagsroon
for the educable retarded. The desk was in the front row,

the extreme left hand side.

Deslign

Design per se. The design of the study was an operant

technigue with intrasubject replicaticon and & follow-up phase,
Withdrawal and presentaticn of posgitlve reinforcement were
employed as the independent variables with sitting behavior as
the dependent variable.

A continuous schedule of reinforcement was utilized to
present and withdraw the positive reinforcement (pennies).

This same schedule of relinfeorcement was emnployed with the
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secondary reinforcer (time} 4in that each response lmmediately
resulted in the withdrewsl or presentatiocn ¢f the seccndary
reinforeling stimull (tine).

Controls. The experimental controls in the present study
were of two types: independent-varistle-control and extranecus-
variable~-control.

The independent variavles were under experimental control
as they were initizlly introduced at the experimenter's discre-
ticn under the conditlions delineated within the present paper's
methodeologlcal secticna |

With extraneocus variables the continuocus schedule of rein-
forcement was used as it was thought 1t would keep the 8's
responding when they were only minimally deprived. This was
needed as there was & laeck of experimentsl control over the
deprivational stete of the 8's., Two additiocnal reasons for
using a continucus schedule were 1. when reinforcement waes .
small the subject would be kept responding and 2. the learned
response (sitting or nonsitiing) would be readily reversible
cnce the contingencies were inverted.

Through belng reinforced Tfor every response, stimalus sa-
tiation mlght have oceured. Through utillizing a generallized
relnforesr {permies) this possible satiation was controlled
for, &s the generalized reinforcer used (money) is paired with

virtually all primery reinforeers and it 1s highly probable
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thet at any given time the £ will be deprivated on one of
these rrimary reinfercers {Skinner, 1953). This generalize
reinforcer was relatively independent of the momentary stad
el deprivaticn the crganism may have been undergolng.

The primary control technique fer extraneocus variable:
was the design. DBecause the S's served as their own contr
noc part of the difference in the pre- and post-independent
variable (presentaticn and withdrawal of positive reinfore:
ment) administration velue of the dependent variable (sitt!
time) could have been attributed to the variability of the
subjects (Van Dalen, 1962 and BSidmen, 1960},

Fach intra-sublect repllication, which is replication
the original subjeet cf an experiment, has been thought to
the probabllity eof any extrensous veariable modifylng the ve
of the dependent variable. This is thought as it lsg highl;
rrobable that an extraneous variable could have been preser
during each replication and wcould have exerted a constant
cn the dependent variable. ERach successful repliceticn lo
the probebility of extranecus variakles having an effect.

Slidman {1960} summarized this in stating intrasubject
replicaticn.is cne of peychclcgy’s most poﬁaxful'tbols for
eatablishing the adequacy of ocur comtrols of extranecus val

and thus for evaluatlng the resulting data.
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The follow-up phase was to ascertain the degree of operant
extincticn which occured, It was emrloyed to acgulire an objec
neasurement of the duration of any effects producéd by the
contingencies of the experiment.

The 8's received no medication and were nalive &s concerne
the experimenz.

Any difference in responsé rate ag & fupneticn of time of
day wes controlled through balancing, that is, alternating
the time of the 5's run Trom 9:00-9:30 AM to 12:30-1:00 FM
from one day to the next. These times were selected as they
were the only tlmes during which“a eonflict would met ordin-
arily occur at some point in the week and were the times in
which sitting was expected {class reading, math, writing, etc.

The socizl reinforcemat derived from peers and the teache
was held to & minimum through specific lastruetlons to the
teacher tc prevent her approving or disapproving the_ﬁ'a Deha-
viors during datz collection and payoffs. It was also"mini—
mized through instrueting her to maintalin her pre-experiments.
nethods of coping wiih his hyperactivity. Social reinforcene
via peers wes minimized through: 1. nalvéihess ad concerded.t
experiment on the part of the other students, 2. the present
ation of the secondary reinforcing stimull (time) through
the visusl modality only and in such a manner that only those

in extremely close proximity to the deek could discriminate
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g8id stimull, 3. through scheduling payoffs (pennies) during
those times when other children were not present and 4. throug
teking Sy end 52 "gnopping' the last thing Fridey afternoon
then directly home. This latter prccedure allowed the weekend
te elapse, lowering the probability of B5) and 52 mentioning
their purchases to classmates.

Operatlcnally defining hyperactivity in terms of sitting
or nonsitting made instrumentation feasible. The reliabllity
and validlty of recording the dependent variable changes and
presenting the independent varlables was therefore inereased
over that wnich it would have been should human observers have

been used,

Procedure
Procedurally the study consisted of the following five
vhases.

Operant level vhase., The establishment of the operant

level for the experimental S's of the study consisted of elght
school days over & period of one and one-half weeks with thirt
minute runs per day. Nine AM and twelve-thirty FM runs with
%l and §g were alternated from one day to the next during thils
and all subsequent runs with the experimental S's. One clock
was utilized to estéblish the operant level, a'clook mounted

in the desk, which had a reguler top on 1t.
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An operant level for each of six randomly selected class-
rates of the experimentsl S's was established with the same
procedure as above, save for the tlme of the runs. With the
control 8's the timing wes done over a two and one-hall week
period during those intervals when they could be scheduled
in,

§;, §§ and the siz control £'s were told individually (at
that point when the first sessiocn of the operznt level was
to begln) that they were to take their bocks and sit at the
new desk. At the completion of a run each subject waé told
o return to his own desk. The teacher unlocked the desk after
pach child was timed and recorded the total sitting behavior
time.

Experimsntel phase CnNe. With the first day cf thlis exper-

imental phase 51 and 52 were told they could earn money which
they would be able to spend at the store of thelr cholce if
they remained seated.

At the terminus of each experimental run (thirty ninutes)
_the teacher wunlocked the desk, shut off the apparatus, record:
the time in the chair and then gave the child one penny for
every minute of sitting behavlor and took one pemny back for
every minute out of the chair. The teacher said, "Now you
have earned __ pennies for sitting __ minutes“[ét which polint

she counted out &nd gave him the correct number of pennieé];



51

"But you were out of your chair _ mlnutes so you have to give
me back __ pennies”, These instructlons were the only verbal
oneg at the time and were presented without praise ¢r condenm-
nation through gestures, intcnatlion, ete.

This payoff cccured as soon after each experimental run
es the teacher was alone with the child. This was after the
other students had been dlsmissed for muslc, lunch, or recess
and was always undertaken on.the same day as the run.

The child's pennies were stored in hls desk until each
Friday afternocn, at which time ke was taken 4o the store of
his cholce to spend the money as he pleased, after which he
was taken home. If the 3 had earned nc money he was Jeft at
school to go home by the normel method.

Experimental thase twe. Here the instrueticng were rever

80 the child lost peannies Tor siitting and got them for nonsglt-
ting. Thus, once the 3's had undergone the elght days of
conditioning in experlimentzl phese one the contingencies of
reinforcement were reversed and operant extincticn of sitting
and the presentation cf reinforcexent for nonsitting cccured
until eight days of condlticoning had elapsed.

With this procedure 1t was thought the study would procees
from primarily the withdrawal of positive reinfercement for ex
tinguishing nensitting behavior to primarily the presentation

of positive reinforcement to increase the frequency of sitting
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behavior.

Experimental phage three. In this phase the contiﬂgehcies
of experimental phase one were employed, l.e., positive rein-~
forcement was presented for sitting behavicr and withdrawn for
nonsitting behavior.

Follow-up phase., At the terminus of experlimental pvhase

three eight school days were allowed to elapse., After this
interval §; and §g were btimed for eight consecutive scheool
daya, thirfy minutes per run alternating 9:00 AM and 12:30
FM runs. ¥o reinforcement of any kind was glven.

The timing was done through an opaque desk top and with

the clock concealed behind a locked door inside of the desk.



Chapter 1V
Results

A tabular and verbal presentation of the rasults for the
present study follows. These results are divided into two
general sections. The first secticn empirically establishes
the hyperactivity of two experimental S's. The second section
compares statistically each experimental S's operant level
phase with his experimental phases and follow-up phase.

In all cases where there was a probability level given
this level was established with the Wilcoxon Matched-Pairs
Signed-Ranks Test, utilizing a two-tailed table. This test
was selected as the study involved two related samples and had
difference scores which could be ranked in terms of greater than
or less than. A nonparametric statistic had to be used because
of the N involved and the lack of knowledge as concerned the
population distribution (Siegel, 1956).

Presentation of Operant lLevel Data Establishing Hyperactivity

S1's operant level comparison. S was statistically demon-

strated to be hyperactive through comparing her operant level
sitting behavior with that of six randomly selected classmates

(Tables 1 through 6).
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TABLE 1

Operant Level Bitting Behavior Scores on
Experimental 351 and Control 31

Paid Ex.§1%s operant C. Si's operant Rank } Rank with
level in lével in d}{ of dj less fre-
minutes minutes quent sign

2 10 30 20 &

b 8 29 2L }..7

c 14 30 16 2,5

d 11l 30 19 5

e 12 30 118 4

£ L4 30 16 2.5

g 22 29 7 1

h 3 30 27 8 _

T= 0.0%

¥ p (.01,
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TAELE 2

Operant Level Sitting Behavicr 8Scores on
Experimental 57 and Control 5o

Pair ix. S1's operant C. Spsoperant| ., jRank | Rank witl
level in Izvel in of d}] less fre-
minutes minutes quent sig

a 10 29 19] 6
b 8 30 227 7
c 14 30 16} & i
d il 29 i8] 5
e 12 25 13l 2
£ 14 28 14} 3
& 22 30 8 1
h 3 30 278
T= 0.0%

* p.0ly
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TABLE 3

Operant Level Sitting Behavicr Scorss on
Experimental ..Eil and Control f‘ﬁ

— .Eiége ! sic;perant c. fe_,,\;selo;;-?]rant q ]g;gng i{ggg giglf
minutes minutes quent sign
a 10 30 20 | 6
b 8 30 2217
& 14 30 16t 2,5
d 11 30 19} 5
& 12 29 17 | &
£ 14 30 16§ 2.5
g 22 30 e
b P 30 271 8 .
| T= 0.V"

* pX,01.
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TABLE 4

Operant Level 3itting Behavicr Scores on

Experimental 81 and Control B4

Pair ix. Sy 's operant C. 84k operanti . Rank | Rank with
level 1D evel in of d{ less fre~-
minutes minutes quent sign
10 30 20 6
5 8 30 22 7
14 30 16 25
Ll 30 19 )
12 29 17| 4
14 30 16, 2.5
22 30 8l 1
3 30 27! 8 ‘
T= 0.0%*

% pl.oL.
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TABLE 5

Operant Level Sitting Behavicr Scores on
Experimental 8y and Control 55

i | T | i et Thy] gt
minutes minutes quent sign
a 10 29 19 | 5.5
b 8 29 21 | 7
c 14 30 16 3
d 11 30 19 { 5.5
e 12 29 L7 4
£ 14 29 15 2
g 22 28 6 L
h 3 30 27 8
T= 0, 0%
* p<.01l.
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TAFLE 6

Operant Level 8itting Behavicr Scores on
Experimental 51 and Contrcl Sg

Pain Ex.S ‘sogerant €, §_§'s _operant Rank ! Rank Wltf;
1<§ 1 in 1e_vel in d of d less fre-
ninutes minutes quent sign

a 10 30 20 6
b 8 30 22 7
B 14 30 16 2.5
d 11 20 19 5
e 12 30 18 4
£ 14 30 61 2.5
£ 55 ; 30 8 1
h = 30 27 8
| T= Q,0%

* p4.0L.

As can be seen, the Wilcoxon Matched-Pairs Signed-Ranks Test
yielded a significant difference at less than the .01 level of
probability in all six comparisons. §l__'s median sitting behavior

for the operant level was 11.75 minutes as opposes that of the

control 5's, which was 30 minutes.

Ss's operant level comparison. Experimental S, was shown to

be significantly (p= ¢.01) more hyperactive than six of his randou

selected classmates (Tables 7 through 12). Sjy's median for the
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TAELE 7

Operant Level Sitting Behavior Scores on
Experimental Sp and Control 5j

paic | SySppgperant | O-gtsoperanc| g |Bank | Rene ylch
minutes ‘ minutes quent sign
2 30 281 8
16 ] 29 121 3
8 30 221 6
4 30 261.7
e 15 3Q 15! 4,5
£ 19 30 11? 2
£ 23 . 29 61 1
h 15 30 | 15 4,5
L T? 0.0%
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TAELE &
Operent Level S1iting Behavicr Scores on
Experimental §g and Control E?..

Pair jﬂ){é\?s@zlfs igperant _ C.%‘@slopigrant g Eé;nz}{ §:2§ ?;Zlf
minutes minutes quent sign

2 29 27 8

18 30 14 4

8 30 122 6

4 29 25 | 7

15 25 10 3

19 28 9 2

23 30 7 1

15 30 15 5

T= 0,0%

* p<.0l.
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TAELE 9

Operant Level Sitting Behavior Scores on
Experimental Bp and Control 83

eie | gt gt | Cqmerme] o [ 9
minutes minutes quent sign
2 30 28 8
16 : 30 14 3.5
8 30 22 6
4 30 26 7
15 29 14 5D
19 30 1Ll ’ 2
23 30 Z 1
i5 50 15 5
T= 0.0%*

* pg,0L.



63

TABLE 10

Cperant Level Sitting Behavior Scores on
Experimental S8z and Control Sy

e B e R o
minutes minutes quent sign
a 2 30 281 8
b 16 30 14| 4.5
& 8 30 22 1 6
d 4 30 26 1 7
= 15 28 131 3
£ 19 30 11.{..2
g 23 30 il B
h 15 29 14 | 4.5
| T= 0,0%

* p<,0L,
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TAELE 11

Cperent Level 8itting Behavicr Scecres on
Experimental Eo and Control §§

-

potr | o Sgh spmene| 6, Sopuane) y [Amd fmak vich
minutes minutes quent sign
2 29 27 8
16 29 13 3
8 30 22 6
1 30 26 7
15 29 14 4
19 29 10 2
23 28 5 1
15 30 15 5 |
T= 0,0%

* p{.01.
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TARLE 12

Operant Level Sitting Behavior Scores on
Experimental §g and Control §§

S~B operant

Rank with

Pair mﬁé in Gzig;zlogifant d §§n§ lesg fre-
minutes minutes quent sign
a 2 30 28 8
b 16 30 14 | 3
c 8 30 22 6
d 4 30 26 7
e 15 30 15 4.5
£ 19 30 1l 2
g 23 30 7 1
h 15 30 15 4,58
T= ¢.0%*

v

* p<,0l.
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operant level phase was 15 minutes, while that of the six con-

trol§fs was 30 minutes.

Presentation of Experimental and Follow-up Phase Results

S1's operant level and experimental phase one comparison.,

A p£.02 was obtained when 5,'s experimental phase one was com-

pared to his operant level (Table 13).

TAELE 13

The median for Si's ex-

Experimental §£'s Cperant Level and Experimental
FPhase Cne Bitting Behavicr Scores

i - ’ 4
Pl | 5 phodi e | phesbane dn | @ |Beny) Beok uieh
minutes it e qiiit :?én
2 1.0 15 L -
2 8 15 12 | 6
¢ 14 16 2 1 2
d 11 17 6 4
& 12 23 11 | 5.5
£ 14 25 11 5.5
g 22 21 sl { wi 3
h 3 27 26 | 7 |
=IIUOF
* p{.02

perimental phase one was 20 minutes.
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S1's operant level and experimental phase two comparison.

A statistical comparison of S;*'s operant level with her exper-

imental phase two demonstrated a significant difference at less

than the .02 level of probability (Table 14).

TABLE 14

A median of 23.5

Experimental 31's Cperant Level and Experimental

Phase Two Bltting Behavicr Scores

minutes was established for experimental phase two,

ralf | " Bhyer T o] phasthiwo 1n | @ | Rank) Renk with
minutes minutes quent sign
i 10 27 17 {7
b 3 __16 8 13,5
¢ | l4 13 -1 {-1 ~1
d 11 23 12 86
e 12 20 8 13,5
£ 14 25 11 |5
g _22 24 2 {2
h 3 26 23 18
T= -1.0%
* pX.02,

Si's operant level and experimental phase three comparison.

Table 15 statistically compares Sj's operant level and experi-
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TABLE 15

Experimental S51's Operant Level and Experimental
Fhase Three Sitting Behavior Sccres

Pals | =X %g;zlogsrant Exﬁagétihizé _ q | Rank| Rank with
minutes ?n_minutes U o éizitfggén
a i0 S0 <0 7
b 3 25 L7 5
k- ' 14 29 L5 4,5
d 11 24 13 3
e 12 27 15 4.5
£ 14 26 12 | 2
g 22 29 7 1
h 3, 30 27; 8
T= 0,0%
* pg.OL.

mental phase three scores yielding a p=<(.0l; thus a significant

difference. The median for experimental phase three was 28 min-

utes,

S1's operant level and follow~up phase comparison. Si's

‘ollow-up phase differed significantly (p=<¢.0l; see Table 16)
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TABLE 16

Experimental 51's Operant Level and Follow-Up
Phasge Sitting Behaviocr Sccres

from his operant level. The median was 27.5 minutes.

palf | P 32,5 sys followup | g | Rank Renk wich
minutes quent sign
a _ 10 28 18 5.5
b 8_ 27 19 Z
c 14 28 114 4
d 11 29 18 5.5
e 12 24 £Z 2
£ 14 27 13 3
g 22 27 5 L
h 3 28 25 8 =
T= 0.0%
* pl.OL,

Ss's operant level and experimental phase one comparison,

A comparison of 5,'s operant level with his experimental phase

one demonstrated a probability of less than .05 (Table 17).



Experimental Bp's Cperant Level and Experimental
Phase One Sitting Behavior Scores

TGQ

TABLE 17

palf | B0 22200 Taseneia | 9 | Zankd Renkwieh
minutes minutes quent sign
a 2 20 18! 8
b 16 19 313
c 8 20 12! 6.5
d 4 12 8l 5
e 15 3 -12 {-6.5 ~6,5
£ 19 21 21 1.5
23 25 211.5
h 15 19 41 4
T= -6, 5%
* p<£ .05

A median of 19.5 minutes was found for experimental phase one.

S5>*'s operant level and experimental phase two comparison.

A probability of less than .02 was derived from comparing S5's

operant level and experimental phase two results (Table 18).
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TABLE 18

Experimental So'a Operant Levsl and Experimentsal
FPhase Two Sltting Behavicr Scores

TR ' :
e B = i e SRR b e
minutes minutes quent sign
a 5 30 28 7
b 16 25 9f 2
c 8 30 221 5
d 4 27 231 6
e 15 30 | 15] 4
£ 19 30 N
g 23 30 711
h 15 a -
" T= 0, 0%

fpxperimental S+ was terminated at this point due to his
being hospitatized.

* p{.02
The median here was 30 minutes.

Figure 5 is a frequency polygram which summarized the
above~recorded study's fesults. The data presents the total
sitting behavior time for each trial of the study's five phases.
As can be seen, it pictorally illustrates the treﬁd statistics

established in the preceding paragraphs.
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Discusslon, Conclusicns,

Summary and Recommendstions

Piscusslion and fonclusions

Although Tables 1 through 6 give a specific probabllity
level, establishing g;'s hyperactivity empiricalliy, different
medians illustrated thie difference quite graphically, toc.
§;’a cperant level slitting byhavicer median was 11.75 minutes/
50 mimates. The real significance of this difference comes
when it has been realized that all g‘s.were timed during thcse
Intervals when they would be expecied to Be sitting. Eé was
arparently sitting in her chalr even lesa.than nalf the time
-her classmates were.

§l‘s flrst experimental phase pregressed as expected with
time going from an initizl 15 minutes/30 minutes to a final
27 minutes/30 minuteg, thus establishing that some variable
was modifying the §'s sitting behavior. The only negatively
ranked 4 shown in Table 13 #esulted from the "artificially™
high sitting behavicr ccocuring during trlal seven. During
this particular trial a2 Tilm was shown.

Experimental phase twe did nct result in & reduction.
in sitting tehavior. Cn this basls it was concliuded that
extreneous variables were operant in sdditicn tec the present

study's independent variables.
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tically done but was= a true modification, as this phase did
differ significantly from the opersnt level rhase. It was

of interest to note that the mean of the follow-up phase (27.5
minutes) was only .5 minutes below that of the highest experi-
mental phase's median (three being 28.0 minutes), The inter-
trial variabllity in the follow-up vhase appeared to be com~
parable to that of experimental phase three,

As menticned with %tiS operant level time 848 operant
level run seven reflected the fact that & film Wés pregsented
at the time of this run., §j§s median for his operant level
was 15,0 minutes/30 minutes. This was 15.0/30 minutes less
than that of six of his randomly selected classmates, Hhile
his medlan exceeded that of 51 his was still fifteen minutes
less than the control §'s, & real problem for the teacher.

§E§s experlmental phase one median (19.5 minutes) reflected
an improvement in sitiing of 4.5 minutes over that of the
operant level. This difference was significant.

Experimental phase two was noteworthy; a¢ with ?lf ngs
results reflected the presence of extranecus varisbles. The
time of gitilng wes not decreased but rather was signifiecantly
increased relative to the operant level. With 52 fhis improve-
ment seemed atiributable to the fact that during trials five,
slx and seven B2 slept the total thirty minutes at his desk,
Subsequent tputhis tlme he was absent from school and hospital-
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ized for an interval of two weeks, Reecause of temporal pro-
blems (i.8., the approach of the terminztion of §g’s gscademic
year) which d1d not allow sufflcient time Tor the completion
of his study, §g was drcopred from the experiment., An addi-
tional reason for the termination of fg was the effect of his
il1lness on his hyperactivity. Onee he réturned he still slept
the majority of the schocl days;

In accordance with the data presented in Chapter IV it
was concluded that the presentaticn and withdrawal of posi~
tive reinforcement via an apparatus within & ;mblic; speclal
education classroom had no significant effect on the hyperactive
behavlior of two retarded aubjecﬁs. The reader should be cog-
nizent of the fact thet this conclusion was necessitated because
intrasubject replicatiocn was not obtained, even though the hyper-
actlve behavicer of both subjlects was significantly decreased
and in the one case completed was demonstrated to be nenpros-
theﬁic.

It would seem valid 1o conclude, as have Andereon; 1064;
Petterson, 1964; Patterson et al, 1965; James, 1965;: and Doubros
end Daniels, 1966; that these datz offer support for the effi-
cacy of operant conditioning as a behavior31 mod1f1cat1on tech-
nlgue for the control of the hyperactive child In a elassroom.
This conclusion scems valld as even though the present study's

independent variables were serlously confounded they dld ini-
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tiate changes in the enviromment which then significantly
modified the c¢hild's hyperactivity.

The failure to'obtain Intrasubject replication was in
all likelihood due to one or & combination of several of the
three confounding variables presented in the following para-
graphs., The possibility that others were operant was not ell~
minated., It should be realized that through generalizatlon
one would sxpect stimull in the classroom to come to ellcit
nonhyperactive behavior.

Ressarchers {James, 1964 and Harris et al, 1964) have em-
rirically established that the scelal reinfoprcement provided
ty teachers or adults is sufficient to induce favorable changes
in hyperactive children. On this basls 1t would seem logleal |
to assume that the teacher's unwitiing verbalizatione or ges-
tures confounded the present study's independent variables.

Patterson (1964) noted that the peer group of his subject
were & source of soecial relnforcement and concluded that they
undoubtedly had some effect on his §'s behavicr. In the 1965
work he and his cocauthors exparimentally'established this
through setting up contingent sccial reinforcement cf peers
to modify noﬁattending behaviors in a S. Patterson (1965)
quoted Straughan (in press) as having demonstrated that the
resction of peers can be made contingent om sbeislly accepted

behaviors of experimental B's. Comparable concluaions seem
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tenable with the present work when cone consgiders the discus-
sion in the first paragraphs of the present chapter.

Patterson (1964) has menticned that the E In his study
became & deserininative stimulus. His basis for this was
that the first one or two minutes of the E's presence in the
8's classrecm the B's nonattending behavicr significantly
&écreased. In ligh£ of the verbalizetiocns of the 8 in the
present work to the E and classmates as concerned her trips
to the store it would seem a grave error to fall tc mention
the confounding nature of the positive reinforcement which
was possibly provided by the E.

Validity was given to some of the above conclusions when
cne realized that the schedule of reinforcement employed in
this work (econtinuous) charscieristically has resulted in a
rapild operent extinction cof the behavior medified by the sche-
dule. It can be recalled that this did not in fact ceceur in
the present study and in all probebility did not because of
the @ifferent schedules of reinforcement which the reinforeing
stimull of the peers, teacher and E presented.

Patterson (1964) and Patterson et al (1965) have corra-
borated the above in stating that the reiﬁforcément schedules
provided by the teacher, peers &nd E may rroduce this resis-
tance to exitinection of positively reinforced sitting behavior

egtablished in experimental phase cne. This would explain
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why & reversal of contingencles 1n experimental phase two
(positive reinforcement of noemsitting) of the present study
813 not lead to an appreclable effect and why aelther cperant
nor experimentszl extinction were found.

Poseibly atlll another explanaticn for the failure to
acqulire intragubject replication lies in the lack of contlg-
Iuity between the 5's responses and the presentatlon of the
intended reinforceéent.- As may be recalled, the S's sai,
received time which wes later exchanged for money which still
later was exchanged for the item of his chclilee. It should
be realized that there was probably virtuaslly nec latency when
social reinforcement was applied.

The presentation of the above-delineated confounding var-
1izbles can 1little pe questioned when it has been reallized that
the repid change in the 8's hyperactivity in this study was
comparsble to the results of Patterson (1964) and Anderson
(1$64), In these studies both reported signlficant confounding
variables. In Fatterson et al's 1965 work, where "only”" scecial
reinforcement was present, thefe were less "drastic”" results.

In keeping with the Tindings of the present work, where
the variability of hyperactlve responses was decreased &s the
study progressed, were the findings of Doubros and Danlels
{1966). It seems tenable to conclude that the present lndepen-

dent variables'(and confounding ones) stabilized the frequency
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of hyperactive responses as well as lowered tine total nunber
of them., Wo test of significence was used to demonstrate thls
due to the gzall populatlcn sample.

As the present study significantly mcdified the experi-
mental subject's nonsitting behavior, validlty was thought
to be glven to these four assumptions: 1. the specific respenses
of & hypersctive child seem to be conditioned as a result of
punishment and rewards of the environment, 2. experimental
apparatuses can be Introduced into public claszrocms, 3. cp~
erant conditioning techniques are of value 1n the public school
classroom snd 4. teachers might concelvable function as behav-
1orel modiflers of hyperactivity wnen provided the techniques
by the school psychologist. These assumpticns galin support
when one considers the present resulis as additlive to these

of other regearchers.

Sumsnsry

Two level one educable mentally handicapped students from
a publie schocol clasgroam were gelected and emplrically shown
to be hyperaciive. This was established by comparing thelr
cperant level data with thet of six of their reandomly selected
clessmates. | |

It was hypothesized that the presentation and withdrawal

of positlve reinforcement within & public special education
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classroom would have no significant effect on the hypersctlve
behavior of these studentis.

An apparatus which electrlcally timed the 5's sitting
behavicr and presented seccndary reinforeing stimuli wae uti-
lized,

The design of the study was apn cperant teckmique wlth
intrasubject replication and a follow-up rhase.

The withdrawal and presentetiocn cf rositive reinforcement
were employed as the independent varisbles with sitting beha-
vior as the dependent variable, A continuous schedule of
reinforcement was used with the reinforcers.

Procedurally en operant level was obtalned on the two
experimental §’s anéd gix contrel 8's (all phases of the study
had a duretion of eight school days wlth thirtywminute runs
per day). Then three experimental phases were conducted.
Experimental pheses cne and three positlvely reinforced sit-
ting and withdrew positlive reinforcers for nonsitting., Exper-
imental phase twc was the reverse of experimental phases ons
and three. There wes & lapse of eight days after experimental
phase three then a follow-up phase of eight days.

The null hypothesls was accepied &8 intresubject replica-
tion was not obbtained, even thcough both 8's hyper&ctivitylwaa
glgnificantly decreased,

A discussion of the results in light of germane researech,
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conclusiong and recomnmendaticons were nade.

Heccmmendatlons

The following recomuendations had thelr inception in the
pressent research:

{1}. An apparstus which completalj removes the need for
the presence c¢f the E in the form of 2 teacher cor researcher
18 needed Tor experiﬁentation cn hyperactivity in ithe public
schools. Buch equivment would ¢ontrol for soclal reinfcrcement
and remove the latency problem in the prssent study, wherein
the contiguity between the B8's reinforcement and the actual
ococurence of the response was nlll,

(2). In light of the present work and that cf others,
contingencies utllizing the social reinforcement ci classmates
or peers to modify behavicr within a classrcom should be used.
When rarid changes were desired, as ia frequently the case in
the classrocm, & combination of as many variables as practical
should e employed.

(3). The reduction in variability of the hyperactlve
responses Tound in this research warrants acditionsl studye.

(4). Bchool psychcloglsts can and should utlllize operant
conditioning as it invclves a minimel amount of temporal in-

volvement and can be done through teachers.
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