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Jatroduction

Operant techniques for the modification of humen behavior have
receatly gained substantial respect as reflected by an ever-increasing
literature. Sherman (196%) has reviewed instances where these techniques .
bhave been successfully applied to bahavior disorders of wide and varied
description. In a study by Zimmerman and Zimmerman (1962), this method-

ology was succ2ssful in eliminating unproductive behavior in a clasarocn
setting. '

Inagssuch as the educational proceas consists chiefly in the
manipulation of behaviors which are primarily verbal in nature, it occurs
that the operant conditioning of verbal contents provides not only a useful
strategum for the analysis of this process, but also a technique wvhich may
be of value in the design of future educational endeavors. Unfortunately,
basic research done in this area to date has generally not answcred ques-

tiors which must be answersd prior to an attempt to apply these principles
in any large scale educational program,

Reviews of the literature concerned with verbal conditioning
(Xrasner, 1956; Salzingsr, 1959; Greenspoon, 1962) have highlighted several

" aspects of past investigations vhich emerge as methodological weaknesses.

Paramount among these deficits is the general failure of verbal
conditioning studies to employ an experimental design in which subjects
serve as their own controls. Seversl writers (Greenspoon, 1963; Salringer,
1963) have commented on this failure, and have lsmented the fact that
intergroup comparisons of data have been the preponderant mode. The
inferiority of the latter comparisons and the reiative superiority of a
functional design which relies primarily on intra-subject analysis has
been aptly pointed out by Sidman (1962).

A second feature of verbal conditioning which has undoudbtedly con-
tributed greatly to disparity in findings both among experimenters and in
replicatione by the same experimenter is the unreliability of reinforecing
stimuli vhich have been employed. Discrepancisz in findings of experimenss
which have used the ssme verbal reinforcing stisulus are perticularly
salient in the literature (Buss and Buss, 1958; Buss, Braden, and Orgel,
1956; Buchwald, 1959a, 19590, 1960), and have also been in evidence in
studies using noneverbal or mechanical reinforcing stimuli (Greenspoonm,
1954 ; Taffel, 1955; Nuthman, 1957; McMair, 1957).

While typically great care has been taken to insure that verbel
reinforcers are standard from subject to svbject within an experiment,
little care has been taken to stipulate the precise dimesnsions of the
verbal stimulus such that it could be exactly duplicated by ancther
experimenter, .Even the precautions of defining the verbal reinforcer
phonetically {Greenspoon, 1955) does not include differonces in other
dimonsiona such aé intensity, pitch, and inflection which canrot be dis-
nissed as umimportant without espirical sanctionm.
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As compared to a verbal rainforcer, a non-verbal contingent stime
ulus can be stringently specified in terme of paysical dimensions, - - :
Ditferences arising in f£indings both inter-experimenter and intra-experi-
menter can be then relegated to procedural or m:thodological dissimilari-
ties or to the highly ideosyncratic reinforcement histories which subjects
presumably bring with iuem to the experimental cubicle. While the latter
condition has usually been assessed by svatistical methods, recent writers
persuade us (Skinner, 1953; Sidman, 1962) thet inter-subject variability .
need not obscure functional -relationships belween pertinent variables
provided the collection of proper individual baselines precedes the intru-
- duction of the independent variable, o e LM s

. Recently, some authors have attempted to relate the power of
specific verbal contingent stimuii to increase the frequency of a given
response class to post-experimental evaluetions by the subject as to whether
be ‘"vanted” the reinforcemert or not (Spielberger, Bergsr, and Howard,
1963; Spielberger and DeNike, 1963). Ths general desirability and
-foasibility of an independent. estimation of the efficacy of a reinforcing
stimulus has been suggested by Premack (1959, 1962) whose formulations do
not rely on post-experimentsl verbal evaluations by the subject, but rather
depend on stringently defined pre-experimental beahavior measures.
Similarly, Warren and Drovn (1943) were able to relate conditionsbility of
childiren in an operant situation to an independent behavioral measure vhich
defined the desirability of the reinforcer. It occurs to the writer that
this s one aspect of verbal conditioning studies which has been neglected
guite conspicuously, An estimation of the power of a reinfrcing stimulus
independent of the experimental contingeucy might well provide a partial
explanation for inter-subject differences,

Only a few experimenters have attempted to modify human bebavior
by the operant application of aversive stimulation. Barrett (1962) found
that in a male hospital patient, periods during which no tics were in
evidence increased if these periods were followed by the cessation of
noxious white noise. Sixilarly, Flanagan, Goldismond and Asrin (1958)

found that fluencies in stutterers increassd if rewarded by cessation of
& loud noige,

In a recont exporiment Whaley eand Dela Vergro, 196k attempted to
usc aversive stimulaticn to modify verbal responce classes in a paradigm
vhich vas constructed to get around many of the methodological weaknesses
vhich have previously ocourred in the verbel conditioning literature.
Bright lights ranging in intsnsity from 180 to 1M20 £t. candles were
terninated for 5 seconds after the utterance of a member of the critical
responade class. A functional design was used throughout the experiment
in which subjects served as their own dontrols. Several response classes
vore exemined and the noxiousness of the various light intensities was
deteimined prior to the experimsnt by a ssparate bebavioral operation.
Resultant findings indicated thet aversiw: stimulation deployed in this
manner increasel the frequancies of the critical response classes,
Further, this increcse could de related to suck variadbles as the sheolute
and psychophysical intensity of the light, the duration of the offset, and
the response class on whose uttevance the light offset was contingent.
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Hhile control of verbal content was demonstrated in the above
study, several limitations of the reiunlorcement paradige eaployed were
dramatically pointed out. Sinoce the procedure used was primarily escaye
training (Ximble, 1961, p. 69), it was impossible for the subjects to
totally avoid noxious stimulation regardless of how oftan or how pre-
cisely temporally coordinated. The critical responses were emitted. Thus,
responsss vhich. inadvertently coincided with the termination of a light-
offset period were punished, Further, percentage of incresse in the
eritical response was found tobe negatively correlated with baseline
frequency. These and other fectors suggest that an escape naradigm
pressnts serious limitations to the amount of stimulus control svhich can
be gained over verbal responding. A wore powerful paradigm is the avoid-
ance scheduls used by Sidman (1953) in which subjects may totally avoid
noxious stimulation by the correct temporal utterance of the critical
response. Requirements as t¢ frequency and nature of the critical response
can be totally progremmed by tke experimenter. Furtherwore, avoidance
responding has been shown to b more resistant to extinction and other
forms of chengs which occur in the experimental situetic:,

The research reported here was aimed at examinitg the principles
involved in the modification of human verdbal content i an experimental
situation dasigned to circumvent the methodological uirknesses which have
made f£indinge of the majority of previous studies unizterpretadbls and
incapadble of Leing worked iato a body of working prucsdures which may
ultimately De used for classroom andl general group spplications. Speci-
fically, the following improvements were athmpted: {a) A functional
analyeris utilizing extensive individual baselines over sessious was
utilised. (b) A non-verbal reinforeing stimulus whose physical dimensions
are strictly quantified throughout was used. (c¢) Prior to conmditioning
sessions an sttempt was made to define the efficacy of the reinforcing
stimulus bty means of an independant operation. (4d) A Sidman avoidance
schedule wes employed in this study.

Response CJLup

One of the most important considerations in verbal conditioning is
the selsction of a particular aspect of the subtject's verbalization for
modification. In application, verdal dehavior which has been subjected
to experimental manipulation in a frees-operant situation has been of two
general responss types which have been designeted "ocontent®™ and *non-
content.” Tae former designation refers to those aspects of verbal behsvior
vhich are delineated in terms of some type of logical analysis of what the
individual says. This structurel anaiysis may de in terms of gremmar such
as plural nouns, first persom pronouns, or say include all words or phrases
which have similar meenings such as synotyas. The second general! (rpe of
response class which has daen used is the non-content class. In this
instance physiocal aspects of verbal bebavior are manipulated or operated on
experimentally, such as duration of spsech, intenvity, or piteh.

In the present study a ocontent measure of spesch was selected for
reinforoement and manipulation. The class which was selected was Numan
Responses. The d¢finition of a Hmen Respunse which was employed in this
stuly is identical to that first inwvectigated Uy Matarasso, Seslow end
Pareis (1961). Any word which denoted s humen being was considered a
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megber of this response class and was therefore reinforoed during the
experimental periods. Rxsmples were men, doctor, niires, childrem, brother,.
cousin, senator, soldier, etc. Words which referred to an organisation

such as club, army, legislature, etc., were not included in the response
class and were therefore never reinforced,

, Mataraizo et al. (1961) were successful in conditioning Bussn ;
Responses in a situation where the subject uttered disjointed words as
opposed to continuous speech. In a study which compared three types of
content response classes, Whalsy & Dela Vergne .(1964) found Buman Responses ]
far superior to either plural nouns or first person promouns, In this
study continuous speeck wvas investigated.,

Hethod
Subjects

Sixteen undergraduate volunteers were chosen as subjects for this
research project, Requiresents were that the volunteers be femele and de
willing to devote 25 minutes daily to the experiment for an extended period
of tims, usually a full trimester. It was pointed out to prospective
participants that once the experimsnt was begum, ocontinued participation
was required until ocompletion. Subjects were paid adequately for their
time and were made to feel that they were meking a contridution to an
important research project.

Age of the subjects ranged from 18 to 24, and, as a group, their
academic interests and level of attsinmant varied greatly. Despite
sfforts to aprise the subjects of their cbligations in the study, four
subjects failed to complete the experimsnt for reasons of illness,
taraination of studies, or interforence of other schonl achivities,

As a group the subjects psxrformed well, showed up for experimentel :
sessions reliadbly, and gave evidence of considersdble interest in the out- |
comes of the research, |

Apparatus

Physically, the experiment took place in two adjoining roome
1b x 9 feet in dimension, A one-way mirror separated the two rvoms. A
plywood cudbicla was constructed in one of the rooms which was & x & x 8
feet. A door provided access to ths cubicls, Two plywood perels were
arranged around the one-way airror in a manner resembling a funrel., Light
fixtures were mounted ¢cn these penels and these lights provided the aversive
stimulaticn to the subject. A chair was placed in a stationery position
facing the one-way mirror such that when seated the sudbject was approx-
imately 3% inches away from the observation mirror. Nine light fixtures

vwere arranged on 5 inch centers oneach plywood panel. These two panels
extended laterally from the observation window at 45 degree angles. The
subject s chair was arranged such that he would receive meximum exposure
from the arrsy of lights, Light bulbs were socrewed into the fixtures.
Rach panel hed three rows of bdulbs down and thres rows across. Row one et
vertically was comprised ¢f three 75 watt General Electric refiector flood
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demps, theniddle row, thrae General Electric 375 Watt photo-flood lanpe,
and the third row, like the first, vas comprised of 75 watt General

- Blectric Sosted £100d lamps. Tbe other panel vas arranged in identical
feshion, The lights impinged on tie subject at a point an dverage of 2%
inches from the scurce. A total of 3150 wvatts of power energized the
array of laaps at meximum intensity. 7Vertical positioning of the luaps.
insured that tie photic energy would strike the subject primarily in the
region from the armpits to the top of the head, Figure 1 illustrates the
positioning of the light panels, the arrangement of the individual lamps,
and their geowstrical relationship to the subject.

Insert Figurs 1 about here

An electrical metronome was placed in the subject®s cubicle and
during operaticon acted as a pacer for the subject®’s verbal emissions. An
intercom system linked the subject to the experimenter®s room and in
addition a microphone was effixs” near the subject. This microphone lead
to a tape recorder which recorded all the subject®s verdbalizations., A
17 x 20 x 1/h inch clear plastic guard penel was placed between the subject
end each of the light panels, This was installed to safeguard the subject's
face and ayes in the unliksly event of the explosion of one of the light
bulbs and to attemuate the heat frum the bulbs, At the bottom of each
panel a smell light buld acted to illuminate the cubicle area when the
stimulus ligh%s were ot on. The cubicle was constructed to preven’ the
subject fron: turning avey from the stimulus lighta thus avoiding aome of

ir noxicus propertiea, The inside of the cubicle vas painted white
in order to enhance the illumination level during corditioning sessions,
The room in vhich the éubicle was housed was air conditioned, and within
the cubicle, fans were instalied to Gispell the heat generated Ly the lamps.
An attempt vas mede to keep temperature constant during all sessions.

In the adjoining room the experimenter controlled the session and
vwas able to observe the subject at all times, Two varisble transformers
alloved the experimenter to vary the illumination within the cubicle from
the very lov level provided by the house lights to & maximum of 1420 ft.
lamberts. During operation illunination adjustments were made by in-
creasing the voltegs imput to the light panele. Later, these voltage
units were ccunverted to ft. lamberts by measuring the photic output for
each voltags level with an SEX photomster. Proximate to the experimenter
was a relay rack containing the variocus components which controlled the
temporal sequencing of the stimulus events, A bank of electronic counters
recorded the subject's responses., A four pen event recorder recorded the
frequency and temporal cpacing of the subject®'s responses. A Webcor tape
recorder recorded all verbalisations. A pushbutton allowed the experinenter
to tuit: off the lights when an sppropriste response was made. During
light-on periods, a motor driven cam alternately opened and closed contacts
leading to the light circuits such that lights fiashed approximately three
times per second. Previcus studies had shown that flaching lights increased
the psychophysical intensity of the lights. Table 1 presents measurements
of 11 intensity for ths various voltages used,
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Insert Table 1 about here

Procedure

After subjects were accapted for use in the study, they were taken
to the cubicle and seated. They were told that they should talk for 25
minutes sbout anything or topic they wished, but their speech should con-
sist of sentences and that disjointed word sequences were not accsptable,
The electric motronome was then turned on and the subject was told further
that each word shouid match the beat of the metronome, The speed of the
metronome vas set for one beat per second and remained at that fmquency
throughout the experiment. At the onaet some subjects had difficulty in
adapting their speech pattern ¢o the beat of the metronome, but after two
or three eessions exhibited no further problems., When it was ascertained
that the subject was able to adjust to this rather un-natural situation
the procedure proper was begun, No subj3cts were dismissed for failure
to comply with the metronome,

Baseline

The first sessions vere devoted to the collection of data which
would later serve as a reference point and thus give a basis for the esti-
mation of the effectiveness of the independent variasble. In single
organism research designa, this procedure is called baseline collection.
It consists in gathering data concerning the frequency of the response
prior to the introduction of the independent variabls. During this phase
of the research subjects were placed in the cubicle and told tc relax
until thkey vere sigrailed to start. After adjusting and setting recording
equiprent into action, the experimenter told the subject to begin by means
of the intercommunication system and the subject began her verbalizations.
During the baseline pr riod, only the very dim house lights were energized.
The frequency of Human Responses which the subject uttered were recorded
on appropriate electronic counters. At the end of 25 minutes, the subject
vas instructed to stop and the quantitiee registered on the counters
recorded in the data teok,

Subjects differed in the numbér of sessions they continued on the
baseline conditicn. Several factors emtered into the decisicn of the
termination of tha daseline condition. Such factors as minimelly acceptable
variebility across sessions, absence of apparent increasiag or de.roasiag
trends, and general impressions as to the subjects!adjustments o the
experimental situvation all contributed to the decision. The general
scientific logic of such decisions in aingle organiss research has boen
emply discussed by Sidmwan (1962).

Button-Pushing Sessions

After an Mte baseline had been collected, several sessions
wore devoted to a procsdure designed to evaluate the aversiveness of the
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Tabie 1

Ievel of Ilumination Corresponding to Voltages Used im this Study

Voltage I1lunination in Ft. Candies -
50 - 180.0 .
65 435.0
80 870.0
95 1217.0
110 1360.0
‘ 125 1380.0 —
. e
140 1420.0 B

Note.--Light measuremente were made with an SEI" photometer at
approximately 2% inchee from light source.
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various light intensities for each of the subjects. Subjects were secated
in the experiwental booth in the usual manner, but before they began their
varbalization they were handed a push-butbn and given the following ine-
structions.

"During the next few seasions you will £ind that the lights
go on from time to tims, If they annoy you, you can turn
them off for a short time by pushing this button. You may
puel: the dutton as frequently as you wish without demeging
it. .

SubJects were then signalled to begin wvurbalizations, During the
scosion the lights vere varied through five different intensities ranging
from 50 volts to 100 volte. The subject was expnsed to each intensity for
- £ive minutes, Pushing the button turned off the lights for five seconds,
Thus, for any intensity, 60 butbn pushes were required to keep the lights
off for the full interval. The sequence in vhich the various intensities
vere presented to the subject varied from session to session. Intensities
were presented in series of increasing intensity in one session and in
the following session presented in g series of decreasing intensities,

.. Humber of button pushes were recorded for each intensity. Determinations

“were made-for at least four ascending and four descending series for each
subject. Some subjecls rescted only slightly to the lights and it vas
necessary to proceed to higher intensity levels. For some sudbjects,
determinations were made for four additional intensities ranging in tenm
volt steps from 100 to 140 wolts.

Thore was wide individual variation in the button pushing behavior
among subjects., Some subjects responded to all intensities of light and
appeared to be quite uncomfortable during stimulation. Others shoved
little if any signs of physical discomfort from stimulation, regardless of
intensity settings. This individual variation in reactivity to photic
energy points out the necessity of pre-evaluation <f reinforcing stimuli,
(Warren & Brown, 1943).

Acquisition

This phase of the oxperiment vas critical and is the first occasion
in vhich the independent variable (ceseation of intense illumination) was
made contingent on the verbal response. The paradigm used during eall
acquisition sessions was one first introduced by Sidmean (1953). Emission
on the part of the organism of the correct response terminated the noxious
gtimulation and delayed its reoccurrence for a fixed period of tims., In
the Sidman schedule, programs of noxious stimulation (usually a timed
shock) which occur at a2 fixed temporal interval are called shockeshock
interval (S-S). If the organism, however, makes a correct response,
shock ia delayed for a longer interval, called the response-shock interval
(R=8). This arrangement mekes it advantageous to the organism to emit the
correct response at intervals slightly shorter than the R-§ interval, It
the organism behaves in this manner, noxious stimulation is completely
avoided. .
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The paradigm used in the present research differed from the typical
Sidmen design imasmuch as noxious stimulation (intense illumination) vwas
coneistently present until the subject emitted the correct verbal response.
Utterance of a mewber of the Human Response class, was instrumental in
turning off the lights for five seconds. Each.response delayed the re-
occurrence of the lights for five seconds., Thus, by uttering a member of
the correct response clasg, at intervals slightly shorter than five seconds,
the subject could complately avoid the lights. This general fore of
instrumental conditioning illustrates an example .of negative reinforcement,
in vhich cessation of noxious stimulation is contingent on a particular
verbal response and results in an increase in the freguency of that
response (Kimble, 1961, p. 59).

During scquisition sessions the pushbutton which had been previously
used by the subject to avoid the lights was removed. Lights vere turned on
at the beginning of the session and remained on until the subject uttered
a correct verbal response. At such time the experimenter energized the
timer circuit which turned off the light for five seconds. Each correct
responge was instrumental in turning off the lights, or, if they were
already off, delayed their onset for five full geconds,

The beginning intensity of the lights during the acquisition series
vas a function of the subject’s previous behavior in the buttonpushing
gessions. Au intensity of light was chosen for each subject vwhich che hed
previously reacted to by pushing the button on at least 20% of all oppor-
tunities. In this manper, it could de stated that a beginning level of
11lumination which vas at least minimally noxious was introduced in inttial
acquisition sessions. .

Number of critical responses was recorded and plotted graphicelly
for each session., Careful inspection for substantial increeses in
response frequency was made of these data. If after several sessions no
increasing trend in response rate vas discerned, intensity vas increased.
In some subjects, it was necesgsary to increase intensity several times
before substantial conditioning vas discernable., After an increase in
response frequency was ascortained and was observed to remain for several
sessions, an extinction phase was instrumented.

Extinction

Procedurally speaking, extinction demonstrates that changes observed
in response frequency during acquisition can be attributed to the inde-
pendent varisble and are not due to spurious event or uncontrolled variables,
Operstionally, extinction consists in removal of the independent variadble
and should result in a decresse in response frequency (Sidmsn, 1962).

In the present study extinction comsisted in turniig off the
stimulus lights throughout the experimental session. Since this operation
precluded reinforcement of tks correct response, it ves expected that this
would result in a reduction in the freguency of the response. The extinc-
tion procedure usually continued across several sessions until responding
had stabilized at a level lower than that observed during acquisition. -
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Fot all subjects underwvent extinction procedure since they showed no
increase over baseline responding during the acquisition procedure. In
the case of two subjects, there was ro vias for sxtinstion since the end
of the school term precluded further experimesntation,

Re-Acquisition

For some subjects time permitted the institution of & re-
acquisition phase. This phase took place after increased responding
observed in the initisl acquisition comdition had been obviated by the
extinction procedure. Re-acquisition sessions in all cases employed a
light intensity higher than that used in ecquisition. The purpose of re-
scqieitian was to further demonstrate the effectiveness of the contin-
gencies which constituted the independent variable, and to further demon-
strate that rate or frequency of the conditioned verbal resporse vas a
function of the intensity of the illumination amployed.

Results
The button-pushing phase of this experiment was crucial since it

alloved the experimenter to make an independent estimate of the aversive-

ness of the conditioning stimulus prior to its use in the acquisition pro-
cedure. Subjects were exposed to several differsnt light intensities
during button-pushing sessions and intensity remained constant for each
five minute period. At the end of the five minute period the intensity was
either increased or decreased in accordance with the particular series,
Increasing and decreasing series were used on alternate sesaions, and as
guch the procedure itself can be thought of as a modified version of the
psychophysical method of limits. Data were raecorded for each five minute
period in tarms of the frequency of button-pushes wiiich the subject made
for that particular intensity. Since each button-push turned off the
lights for five seconds, the most optimum behavior on the part of the
subject would be to emit a responge (button-push) every five seconds. If
this course wvas pursued, it can be seen tkhat tvelve responses were required
for each minute, and sixty for each five minute intensity period.

Using the index of sixty dbutton pushes for each five minute
exposure, actual frequencies recorded.during these sesaions and for each
intensity were expressed in terms of a percentege of this theoretical
optimum. If a subject responded sixty times for a particular five minute
exposure, the resulting quantity given him was 100%.

Figure 2 presents data oxpressed in the manper outlined sbove for
subjects D.M., C.C., and S.L., Percentages were computed from frequencies

observed in ail button-pushing sessions for each intensity. It can be

scen that none of the subjects whose data are presented here reached a

_ percentage of performence highsr then 30% regardless of intensity. This

mode of performing will be referred to as Group I.

Insert Figure 2 about here
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Fig. 2. Group I percentage data for button-pushing,
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Perosntage button-pushing data for swdjects J.L., 8.K., L.D., D.F.,
J.D., and D.E. are depicted in Figure 3. It will be noted that all of
these subjects resched s level above 30§, dut below 60f. In further dis-
cussion, subjecte who performed in this manner will be denoted Group I1I.
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Tosert Figare 3 about here
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Three subjects, E.8., J.R., and 8,D. comprise a third group
(Group III), which is distinguished by a high degres of responding to the
various stimulus intemsities. All 2 these subjects achizved a ldvel above
706. This high frequency of respouse suggests that the lights were quite
sversive to these subjects and should therefore provide adequate stimula-
tion for eonditionint to take place. The data for these subjects are
presented in Figure &, o

Insert Figure & about here

PONOOPVPPOOOODPOPDPOOO IO

Figure 5 illusfrates baseline end acquisition data for subject
D.M. Baseline was collectad for thirteen sessions. During this time the
subject averaged approxzimately twelve Humen Responses per session. With
the exception of session nine when twenty-five responsss were emitted,
the frequency of responses per sessions ranged from five to fifteen thus
indicating a steble rate of responding. On session fourteen cessation of
{1lumination was mede contingent on the uttering of a Human Response.
Conditioning was begun with an intensity level of 80 volts. On session 26
intensity ves increased to 95 volts, on session 28 to 125 wolts, and finally
on session 32 a maximum intensity of 140 volts was employed. It can de
geen from Figure 5 that introduction of the independent variable, nemely,
meking cessation of the illuminstion contingent on the verdbalization of
the correct response, 4id not increase response rate as might be predicted.
Furthermore, there is i:dication thet response rate was actually reduced by
introduction of tde comtingsncy. The results of sequisition of subject
D.M. can be summarised by stating that response rate was reduced and in
general responding became stabilised as a result of the ocontingency.

Insert Yigure 5 about here
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Figure 6 presents baseline and acquisition data for subject C.C.
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Insert Figure 6 sdout here
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Fig. 3. Group 1I percentage data for button-pushing.
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Fig. 4. Group III percentage data for button-pushing.
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Pig. 5. Baseline and acquisition data for D.M.
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Fig. 6. Baseline and acquisition data for C.C,
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Baseline Sata were collected for 21-sepsiong during vhich an -
approximate aversge of 30 Human Responses vere made per session. Response
rate fanged from 1T to 56 responses over.the baseline seasions. (n the
1agt four sassions there vas an indication of stability at about 26
responses. Ou the 22nd. session the contingency was introduced and )
uttersnce on the part of the subject of s Human Response vwas instrumeatal
in eliminating the stimulus {llumination for a period of five seconds.
Initially intensity vas adjusted to the 100 volt level, (n session 30
intensily vwas increased to 130 volts. The results of the introduetion of
the independent variesble are equivocal, While there is suggestion of
oonditioning /Jession 25), these offects are ephemeral and do mot hold up-
over suboequent cessions. In addition, the introduction of a higher
intensity of illmination op session 30 4id not increase rate apprecisbly.
The occurrence of a reliasble degree of conditioning with subject C.C. 18 .
highly guestionable, although it must be atated that a trend tovard
increased responding was diacernable,

Sudject S.L. (Figure 7) emitted guite variable baseline benavior
in which the rangs of responses was from 60 to 1€:responses.- The average
across the 19 baseline sessions was approximately 28 responses. (n the
20th session the stimulus lights were introduced at an intensity setting
of 100 volts., There were no imnediste effects, but on the 23rd session:
responding dropped apprecisbly and romsined low for the next two sessions.
On the 26th session intensity wes increased to 125 volta. It can be seen
that introduction of the contingency in the acquisition phase tended to
suppress responding below baseline, and is thus contrary to the expected
increase in response rate. This effect which will be noted in seversl
other subjects is of theoretical importance and will be dealt with in
some detail in the discuasion section.

Insert Figure 7 asbout here
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Figure 8 presents the baseline and acquisition date for subjsct J.L.

Ingert Pigure 8 sbout here
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Baseline performance for subject J.L. begins at a reasonsble 25 responses
bdbut quickly drops to an extremely low level and finally on session 10
only one Human Response was emitted. In subsequent baseline sessions
responding increased and reached a pesk on seasion 19, The acquisition
phase degan on session 21 when the contingency .28 introduced. Light
intensity was set at 100 volts. On session 31 intensity was increased to
115 volts, on session 32 to 130 volts, and on session 39 maximel intensity
of A0 volts was employed. Exsmination of subject J.L.'s data shows no
systematic or discernable effect on the contingsncy on her behavior,
regardless Of intensity. '
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Fig. 7.

Baseline and acquisition data for S.L.
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Fig. 8. Baseline and acquisition data for J.L.
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" Insert Figure 9 about here
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Figure 10 presents data for subject 1.D.

Insert Figure 10 adbout here
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During the sixteen sessions of baseline subject L.D. responded
with minimel variadbility and hed an approximate avérage of 19 responses
per session. . On the 1T7th session the contingency was introduced and
intensity was set at 100 volts, ihile an izmmediate response on the part
of the subject wvas to increase reaponse frequency, this trend was ephemeral
and rate stabilized at sbout baseline magnitude. On session 42 intensity
vas increased ¢o 130 volts without any drsmatic effects. On seseion 48
intensity was increased to the meximm of 140 volts. Throughout the next
geven sessions responding increased until a maximum of 120 responses was
attained. This significent increase can dbe attridbuted to the effect ¢
ths introduction of the contingency, and as such demonstrates verbal con-
ditioning of the critical response- class. Unfortunately, the sudbject was
not available for further éxperimentation since by the end of 56 sessions
the trimester was terminated and the subject's obligation completed. For

~ this reastn extinction and re-acquisition procedures were mot possidle.

- Sudbject D.F. exhibited a 1ow steble baseline which did not warrant
extension past ten days (Figure 11). On the eleventh day the ocontingency
vas introduced.at an intensity setting of 100 volts. On session 15 a
gradual_increase in responding was discerned and on sessions 15 through
17 responding -increased to & maximum of 30 responses; a rate larger than
baseline by -several factors. On sessicn 22 an extinction procedure was
begun in which all stimulus lights were turned off and the response was no
longer instruméntal in turning off the lights. On the first extinotion
session responding drxoppad to less than half of the previous sessions rate.
In the following three. sessions responding hed returned to a level '
comparsble with baseline, . :




rig. 9.

Baseline and acquisition data for S.H.
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Fig. 10.
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Bageline and acquisition data for L.D.
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Insert Figure 1l sbout here
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After 14 seseions of extremely stable baseline bebavior, subject
J.C. (Pigure 12) was introduced to the coutingency on session 15. There
was no resultant chenge in response rate and intensity vas increased from
theorigﬁndlmldﬁwlutol'&wltacnmoionzatomwltlon
seseion 25, and finally to 140 volts on session 27, There was &n immediate
increase in response ratesfter the last increase to a magnitule of 212
responses, On sessiop 30 & meximum response rate of 330 responses vas
obtained. (o the following session an extinction procedure was introduced
and response rate dropped to 32 responses and then t0 a level below the
baseline average. Experimentation was terminated with this subject at
the end of the 3uth scasion,

PY Ty ey o1 DL LD L L

Insert Pigure 12 sbout here
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Figure 13 méontc the bDaseline snd acquisition data for sudject
DOBO - had ..
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Insert Pigure 13 about here
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After 19 sessions of baseline responding, the dontingsncy was
introduced on sessiop 20. The initial intensity employed was 100 volts.
Thare.was no apperent sffect of the introduction of the independent
varisble.during the following 18 sessions. (n session A0 the intensity
was increased to 130 volts and a concomitant dramatic increase in response
rate was discernable, (n the final acquisition session response rate had
reached spproximately 100, roughly a 900% incresse over beselins responding.
Time 4id not permit extinction or re-acquisition procedures to be enacted.

After 17 days of geverally decreasing response frequencies,
subject E.5. (Figure 1A) was introduced to the contingsnqy on session 18,
Ten sessions of atable but fairly low responding followed until on session
31 a generslly increasing trend began. On sessicn A5 the light intensity
mmmuthmmmtmmld”wlutow&tp. Response
rate incressed immediately to a maximm of over 120 responses and there-
after dacreased to a stable lovel of approximately 65. On sessios 55 s
extinction procedure was instituted vhich resulted in decreased responding
which reached s level approximating baceline on sessico 57.




Fig. 11. Baseline, acquisition and extinction data for D.F.
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Baseline, acqubition and extinction data for J.C.




SNOISS3IS
0T - | oL

ST

RESPONSES

8T
ot

sz BB

oce
ove

daNIT3Isvg

as -------*\------------.------------.---l

G
P
&

I------!----\\-------.-----------------

\4

NOILISINDD

NOILONILX3

'O P 1o3rgns




rig. 13,

Baseline and acquisition data for D.E.

oA e




SUBJECT D.E.

100

ACQUISITION

_

BASELINE

RESPONSES
Or
o

1 5 10 15 20 25 30 35 40 45 50
| SESSIONS




lbe

--.....“..............-.m

Insert Figure 1 about here
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: Subject J.R. (Figure 15) was subjected to all conditions of experi-
mentation which included baseline, acquisition, extinction, re-acquisition,
and a’'second extinction phase. After 10 sessions of stadbls responding in
vhich the response avorege was approximately 17 responses per sessicn, the
contingsncy was introduced at an intensity level of 100 volts. On the
second acquisition session responding increased dramatically to . “rox-
imately 120 vesponses. In the mext few sessions responding decreased from
this maximus, but remained at e ilevel above baseline responding, (n
seseion 16 an extinction procodure was instituted and response rate
imediately Gropped to a lsvel camparable with the baseline response lovel,

Insert Figure 15 sbout here
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The final subject whose data are to be presented here is subject
S.D. During 19 beseline sessions this subject performed with a response
rate vhich vas in genersl quite variable and vhich averagsd approximately
37 vesponses., On session 20 the contingency was introduced and no dis-
cernable changs in responding occurred through session 4S. On session 46
the initial light intensity level was increesed from the initial value of
100 volts to 115 volts. An immediate incresse in responding was observed
end on session 50 subject S.D. emitted more than 100 ;Buman Responses,
On seseion 51 en extinotion procedure was instrumented, Responding
daocreased over the next few sessions in a decremental Zfashion. By session

—mmm..'éq.-.m
Insert Pigure 16 sbout here
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Discussion

' of'thetnln subjects for whom data have been presented, it can
heuutm-mnmmmwmmoomumma




Fig. 14, Baseline, acquisition and extinction data for E.S.
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Fig. 15. Baseline, acquisition, extinction, re-acquisition and extinction
data for J.R.
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Fig. 16, Baseline, acquisition and extinction dats for S.D.
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photic stimulation: ecntingsat on. the uiterines of a Busan Responsé resulted
in en increase in the frequancy of the responss. The remcining subjests
failed to show en increase in responss rate or exhidbited a redustion in
response rete vhem the oontingsnoy wes introSuced. Thees spparently
diverse resulvs 201088 subjests warrent discussion. amd, if possidles, a
rationale suggisted to account for the obesrvaticns.

Soxfouspess of light Intensity

.- Among the earlier formulations regarding the effocts of intengs
stimulation oo the dehavior of organisms was that of Thorndike (1911). s
suggested that the aduinistratios of intense stimulation to an organisas
which resulted in a subJective state experienced as an "amnoying after effect"
was pmishing to the organism. Thorndile®s formulation guickly proved

since it relled cn the neeeseity cf assessing s sudbjective state,
Related efforts have stressed operstional definiticns and have in the main
restricted themselves to the opsrations which were performed and the results
ensuing therefrom. Thus, Dinsmoor (195%) defines punishment in procedural
terms as ths delivery of en aversive stimulus following a respcnse.
Pertinent to ocur prodlea here, Dinsmoor defined ap aversive stimulus as
one that increases the probedility of the respouses which terminate the
stimulus, It is apparent that doth Dinsmoor®s and Thorndike®s definitions
are ultimately empirical, inasmuch as prior to the introduction of the
contingsncy, no predictions can be znde eoncerning the expected outcoms,
Further, these formlations are ci:slar aince a particular stimulus can
only be. defined as deing aversive after it results in response changes.

I Thus the scientific utility of conditioning procedurss could be

. greatly enhanced if an independent means of estimating the aversiveness of
a particular stinmulus prior to conditioning procedures was availedls., If
this were ottained, the possidility of failure to achieve conditioning
could be ilinked directly to paramstric considerstions, and a method or
techuique which has considerabls value would not likely de cast out.
Premack (1959) has suggested a similar point of view and advocates rigid
enalysis of the operant occurrences of reinforcing end punishing stimuli
prior to experimental amenipulation,

Whils the feasibility of this procedure as a precursor to condi-
tioning procedure is apparent, it has in fact dect seldom used in verbal
conditioning or in itioning of more comacn motor responses. Failure to
enploy this method or a similar one casts do on 2any verdal conditioning
experiments reported iv the literature and greatly restricts and often

precludes ganeralization of the ensuing data.

: In the study reported in this menuscript, independent estimations
of the aversiveness of the stimulus lights were made for each sudbject.
In oxder to explain the bebavior of the subjects during acquisition
procadurey,  referunce must now be made to their performence in the pre-
conditioning procedure in which & button-push resulted in cessation of the
lights. - e

-+ - It will be mresbdered that for sake of discussion dbutton-pushing
behavior for the.subjects vas presented in three groups. In Group I, -
regardless of intensity of the lights, none of thres subjects reached a
lavel aboe 306 of the theoretical maximum (Figure 2). Conditioning data
for these three subjects, D.M., D.D., and S.L., are presented in Figures 5,
6, and 7 respectively. Inspsction of Figure 5.reveals that although the
xaxizom intensity was employsd, subject D.NM. showed no increases in response
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rats, and no conditioning effocts were apperent. Subject C.C. {Figure 6)
also bohaved in a manner which did not give rise to discernable conditioning
. effects. The final subject in Group I, Subject S.L., similarly showed no
indication of conditioning, and in fact, response rates were actually lower
during contingent sessions then that observed during the baseline pericd,

_ Thus, for the three subjects in Group I, all of vhom respondsd at
a magnitude less than 30% of maximum during button pushing session, no
conditioning took pivce.

Buttonepushing data for Group II are presented in Pigure 3. : This

. group, which is comprised of six subjects performed at a lsvel below'60%
of the theoratical maximum but sbove 30%. Of these six subjects, four ™ .
eondf;tioned (L.D., D.F., J.C., D.E.) and tuo failed to condition (J.L. and
S.H.). f

The last group, Group III was comprised of three subjects, E.S.,
J.R., and S.D. These subjects porformed on ths button-pushing segnent of
the experimant by achieving a level sbove 60% of the theoretical meximm
(Pigure 4), Consultation of corresponding conditioning data for these
_subjects (Figures 14, 15, and 16) reveals that all three showed -substantial
and reliable conditioning effects. '

The sumnary of comparisons of button-pushing and conditioning data
reveel that all subjects who in pre-conditioning aversive evaluation . -
responded belov 30% failed to condition. Those who responddd above 60%
conditioned in all instences, Of those who fell in the middle group, thus
responding at a level below 60f but above 30%, four conditiondd and two
shoved no effects of the contingency. ' :

Cméluaiqno dravn from the ebove discussion are the following:

1. The subjective aversiveness of the reinforcing stimuli is hi
ideosyncratic-and sudbject specific, .

2. This ideosyncratic estimation of aversiveness is highly eritical,
and the stimvius must reach a minimal level of aversiveness as a
necessary pre-requisite for conditioning.

' 3. If the data gleaned from the present can serve as a reference,
7 aversiveness must reach s level of approximutely 50% or higher
before _oond:ltionmc can dn expacted to take place,

.- Fusber 3 above must be restricted to the partioular exgerimental

1ga vhich was employed in this research project. It is not expected

- that this critical percentsgs would hold for other forms of aversive oun-

. ditioning procedures such as sigoal avoldenoe or escape oonditioning
without an avoidancs option.

.&l‘w&w‘- S tee W
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Avaresness and Conditioning

The igsue of avareness in regards to verbel conditioning is ore
that has received comsidersble attention in the last few years. 7The cone
troversy revolves around the original statement by Skinner (1953) thet
reinforcement is imsediate and automatic, Implicit in Skinner’s state-
ment is the idea that reinforcament has its effect regaxdlass of individual
expectancies or other perceptual or conceptual intervening proGesses. In
the area of verbal conditioning, Greenspson (1954) adopted a position
sinilar to Skinner®*s formulations and dealt with reinforcement as the
primary independent varisdble and thus disregarded all intervening states
or conditions, Speilberger and DeNike (1962) 414 a series of studies which
supported the notion that conditioning occurred only when the individual
vas "avere” of the oontingsncy. Awvarensss was aoaessed by post-experiment
questionnaires vhich purported to estimate the degree to which the subject
understood vhat the reinforcing event was, and what be bad to do to receive
it. Speilberger and DeNike concluded that awareness of the contingency
vas critical, and that if the subject was not avare, conditioning would not
occur. In & rebuttal, Greenspoon (1963) disagreed with the sugsestions of
Speildberger and Delfike and reinterated his position that awzTenees vas a
separate question and was not of concorn in verbal conditioring studies of
the type which he had performed.

While it vas not the imtent or purpose of the current experiment to
deal with the svareness issue, in some instances interpretation of the data
can ba facilitated if a few salient points are made. It will not be argued
ag to vhether avareness is or is not a requisite for verbal conditioning.
It vill be pointed out, however, that when and for whatever reascn the
subject does becoms avare of the contingency, the fact that the subject is
avare may drastically affect the outcome of the experiment and interpreta-
tion of the data.

In an earlier study, Whaley and Dela Vergoe (1964) found that
avarencss played an importent pert in understanding some of the data,
Similar to the present experimert, intepse illumination was termineted for
a drief period of time when the subject uttered a predetermined class of
verbal responses. For one subject, the correct response was a first
person promoun, ¢ither I or WE., After securing an edequate baseline the

" . contingency was introduced and the subject responded dy increasing the

frequency of the contingent response. This increase was initially sub-
stantial and it appeared that oonditioning wes takivg place. On the
following session, however, response frequsncy dropped to a level drasti-
cally below baseline and remained there throughout the experiment.
Although intensity was increased to the maximum, response rate remained
signiticantly below baseline, Also noted was that the variability which
was noted during baseline and in the inttial oconditioning sessions dropped.
out and performance remeined at a high lavel of stadility with 1little or
no variation from session to session. After termination of the sxveriment,
the.sbject was guestioned as to whether she was amare of the contingesmoy,
was able to specify the contingmney exactly and further remaried that
had purposely refrained from uttering the correct response because

she resented the fesling that she was beisg controlled by the experimsuter.




. siveness doterminations in Group I and subject S.H. in Group II. Several
by Whaley & Dela Vergne (1964): (1) When the contingency was introducsd,

. -¥ere minimally aversive,

‘which may prove to be critically important to further verbal conditioning

- the stimulus complex. The increases in intensity were not reflacted in

~18.

In the present study, similar trends in the responding of individual
subjects were discernable, Subject D.M. (Figure 5) responded during the
baseline seesion with a degree of variebility vwhich weas considerable.

After the contingency was introduced on eession 14 response frequency
became greatly reduced and responses became more stable acrosgs sessions.
Intensity was increased over three jumps to the maximum of 140 volts withe
out resulting in any deviation in this form of responding. It will be 1
noted that pre-conditioning determingtions on the aversivensss of the
lights wae low for this subject, and fell in the Group I classification l
irigure 2). Similar modes of responding were observed for subject C.C.
Figure €) and subject 8.H. (Figure 9). Subject C.C. responded in aver-

features were obvious with these subjects and was asimilar to that observed

fesponding dropped to a level below that observed in the baseline period o
and remained there throughout the. remeinder of the experiment, (2)
Variability decreased with the introduction of the contingency, {3) Sub-
jecte’ verbalired an awareness of the contingency at one point or another
during the experiment, and (i) Thzge subjects responded during pre-
conditioning sessions in a manner which indicated that the stimulus lights

These events give rise to a hypothetical set of circumstances

studies. It is suggeste€ that the most important factor vhich avareness of
the contingency contributes is that fact that it aeems to result in reduced
varisbility. This may perhaps be explained by the possibility that the
subject, once being avare of the contingency, comsciously adjusts his
behavior to the situation. Responding, thus being under the conscious
control of the subject, ie less sensitive to comparatively gross changes in

rgsponse frequency. Once the contingency is lsarned by the subject, and

she is aware of the conditions under which reinforcement will be enacted, |
the decision as to whether she will éooperate with the echedule or oppose |
it, is within most ranges of intensity not under complete control of the

independent variable, The same would de true for extinction and re-

escquisition phases, - Many other variables largely comprised of prior -

learning, attitudes, and history, determire the direction and mode of the

subject's rorformance. IZ, however, intensity is increased to a level .

vhich is truly unbearable for the subject, it would be expected that she g

vould perform in a manner which minimiges lighteon duration and frequency.

From this rationale, it is interesting to note that the three subjects . -

who displayed the reversal in the predicted dirvection of conditioning vere

anong those for whom the lights were least eversive. If a greater renge of

intensity had been available, it is poseible that this reversal could have

been obviated and behivior observed in the predicted direction,

‘Sumary apd Conclusions

.5 The educational process Cousiste most conspicwously in mo2ification
of the warbal bahavior of the individual student, It general the mathods
which have been used in the past have been only partizlly effective and
have differed greatly from stwdent to student and with different instructors
for the same student,
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The advantage of the verbal conditioning spproach is thet it pro-
poses to examine under a sclentific rubric a process which has previously
been observed in a more or less haphazard manner. ¥t is hoped that teche
niques will evolve from this experimentation which will help to taks some
6f the variability from the educational process in genperal, and will allow
for precise and epeciZic manipulation of verdalization,

. The rosearch prescnted in this manuscript $llustrates an exsmple
in vhich verbal content was experimentally manipulated in a situation which
could only broadly be considered interpersonal. In fact, the experimenter

'did not interact with the subject during a aession, and from the subjectt's

point of view the coptrol exerted on her was essentially impersonal.

The results of this experiment indicated thet under these conditions.
verbal content could be menipulated. Further, the.efficacy of this pro-
cedure was definitely linksd to the motivational properties the averaive
stimulation held for cach particular subject, -

~ It is belleved that vezdal conditioning bolds great promise for
future educational techniques and that mass training euch as an entire
class or group by eimilar means will soon be fessible., It is felt that the
prasent experiment demonstrates this point and that failings of the pro-
cedure experienced were more of a iechnical or peramstric zature an? only
point to the need for further experimentation along there same lines.

e
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. Tablel
Ievel of Nlumination Correspouding to Voltages Used in this Stwdy
Voltsge Illunination in Ft. Candlos
50 180,0
65 115.0
8o 870.0
9 1270
10 3360.0
‘ 125 2380,0
| o 1420,0
Nota,a-Light mossireiente wore mede with an SEI photonster at
approximately 24 inchee from light source,
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