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ABSTRACT
TIME OUT AS POSITIVE REINFORCEMENT FOR A HUMAN
OPERANT RESPONSE
BY
JANICE M. STEREVES

Previous research with animals has indicated that time out from
positive reinforcement (TO) may function as an aversive stimulus, as
punishment, or as a positive reinforcer, Time out has been used as
punishment for humans in behavior modification situations. The purpose
of the present study was to determine if TO is a positive reinforcer
with humans in a behavior modification situation,

Two autistic children who had participated in an earlier experi-
ment, each received training on a verbal and a printing task, For one
subject (Peter), within each task & two-ply multiple schedule, was in
effect. For one schedule, one operant (the verbal or printing task)
was reinforced on a fixed-ratio (FR) 5 schedule with food, while the
other operant (a lever press response) was reinforced on an FRL schedule
with thirty second periods of TO., On these schedules, Peter did not
impose periods of TO on himself. In order to determine if he would impose
such TO periods, the FR schedule was increased in the verbal component of
the multiple schedule, The contingencies in the other component for the
other operants remained the same throughout the experiment. 4s a
consequence of increasing the FR schedule for food, the amount of time
Peter spent in inattention increased accordingly, although the frequency

of the operant response reinforced by TO did not increase,




For the second subject (Garry), within each component of a two-
ply schedule, one operant {the verbal or printing task} was reinforced
on an FRS schedule with food, while the other operant {a lever press
response) was reinforced on an FRL schedule with 30 second periocds of TO,

The frequency of the lever pressing response increased when re-
inforced by TO. To determine if Garry was emitting the lever press re-
sponse to obtain periods of TO, the TO reinforcement was eliminated in
both components of the multiple schedule. The lever press response ex—
tinguished when TO reinforcement was eliminated, and thus demonstrated
that TO was reinforcing for Garry.

The present study extends the generality of TO as reinforcement

to human behavior.



CHAPTER I

INTRODUCTION

I, Time out from Reinforcement

If the appearance of a stimulus as a consequence of a response
results in an increased probability that the response will reoccur in
the future, the stimulus is called a positive reinforcing stimulus or
a positive reinforcer. If the disappearance of a stimulus as a con-
sequence of a response results in an increased probability that the
response will reoccur in the future, the stimulus is called an aversive
stimulus, or a negative reinforcer. Positive reinforcement involves
the appearance of a positive reinforcing stimulus as a consequence of
a response, Hxtinction is a procedure in which an operant that has
previously been reinforced is no longer reinforced. U“Time out from
positive reinforcement® (Ferster, 1957) is a period of time in which
positive reinforcement is not available. Ferster and Skinner (1957)
described four ways in which periods of time out (TQ) can be arranged:
the animal can be removed from the apparatus, the key or other manipu-
landum can be removed, a stimulus correlated with no reinforcement may
be introduced, or, for pigeons, the lights in the apparatus can be
turned off,

Previous studies have indicated that TO may function as punish-
ment or as an aversive stimulus to maintain escape and avoidance be-

havior. Time out has also been found to function as a positive reinforcer,




Since TO has been used as a punishment with autistic children, but
previous studies have suggested that TO may be a reinforcer, this study
attempted to determine if TO may function as a positive reinforcer with
autistic children.

As there have been several definitions of the term TO in operant
conditioning literature, the definition will be restricted in this
study. Time out from positive reinforcement will refer to a period of
time in which food reinforcement and attention from the experimenter
are withheld, the onset of which is contingent upon the subject emitting

an operant response,

II. Historical Background

TO as an Aversive Condition

Under some circumstances, TO functions as an aversive stimulus,
which may be used to generate avoidance or escape behavior. Ferster
{1957) found that chimpanzees suppressed responding on a key during a
pre-~time-out stimulus. Key presses were reinforced with food on a
variable~interval schedule., A red light appeared every 15 minutes for
160 to 180 seconds, depending on the animal's performance., If an ani-
mal pressed the key during the last 20 secoﬁds of the pre~time-out
period, a 60 minute TO followed; but if it did not press the key during
the final 20 seconds, the red light terminated, and no TO could occur
until 15 minutes later, when the pre-time-out stimulus reappeared.

Ferster reported that the aversive properties of the TO appeared as




suppression of the key-pressing during the pre-time-out stimulus.

Morse and Herrnstein (1956), found similar results using pigeons

as subjects (§s). The pigeons were conditioned to make an avoidance
response on one key which postponed the removal of a stimulus corre-
lated with a schedule of reinforcement for food on a second key. As
with the chimps, the rate of responding on the aveidance key varied

with the duration of the delay by which a response postponed the re-
moval of the stimulus for the food schedule,

Thomas (1964) reported that when the mean interval between re-
inforcements was changed from nine minutes to one minute, the number
of TO's that were avoided decreased. This finding was unexpected
because at short mean variable-interval (VI) intervals, Ss lose more
reinforcement per TO from food reinforcement than at long mean VI

intervals,

Baron and Kaufman (1966) demonstrated that TO from monetary re-

inforcement can effectively maintain the free operant TO avoidance

behavior of human Ss. A signal of monetary payments was terminated

for a fixed period of time at designated intervals (the TO-TO interval),

Each response when time was in postponed the next TO for a designated
interval (the R-TO interval),

Hogan, Baron and Kaufman (1968) using human $s again, employed
similar procedures to study the temporal variables related to the

acquisition of TO-avoidance. They reported that acquisition was more

rapid in groups where the R-TO interval was longer than in groups where

the R-TO interval either equalled or was shorter than the TO-TO




interval, After acquisition, fates of response varied as a function
of the R-TO interval.

Kaufman and Baron (1958) believed that TO had not been proven
definitively to be an aversive stimulus, because by avoiding TO, the
subject spent more time obtaining reinforcement, and as @ consequence,
obtained a higher density of reinforcement. These authors in a series
of experiments using rats as Ss, demonstrated that TO punishment can
suppress behavior under circumstances in which suppression could not
increase the reinforcement densily or frequency.

A popular use of TC as punishment has been employed in matching-
to-sample tasks, for studying how TO affects the behavior which pro-
duces it. The major variables which have been investigated in the
matching-to-sample studies, are TO duration, the schedule by which TO
is programmed and the schedule of reinforcement for correct matching
responses., Ferster and Appel (1961) found that interval schedules are
generally more sensitive to independent variables than are continuous
reinforcement or ratio schedules. When correct matching responses
were reinforced on a VI 3 minute schedule, the pigeons! accuracy of
matching progressively improved as the TO duration for incorrect responses
was increased from 1 to 10 to 30 to 60 seconds, However, a TO duration
of 2 minutes depressed both correct and incorrect responses,

Zimmerman and Ferster (1963) examined matching accuracy as a
function of both TO duration and TO frequency (or ratio size). With
intermediate TO durations (10 seconds and one minute), matching accuracy

increased as the frequency of TQO increased, With an extremely short
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(one second) and extremely long (10 minute) TO duration, matching accuracy
was poor over the entire range of TO frequencies. These authors repor-
ted that the best matching accuracy occurred when every incorrect res-
ponse was followed by a TO of intermediate duration.

Zimmerman and Bayden (1963) reported similar results using
human Ss. The accuracy of matching increased as a function of the TO
durations., Similar results were also found by Miller and Zimmerman (1966)
who reported that a pre-time-out response-dependent stimulus suppressed
incorrect responses in human Ss.

Thomas (1968) believed that TO would a more effective punishing
stimulus if there was an alternative unpunished response available,
which would produce the same reinforcement. He found that TO suppressed
responding in pigeons when their responses produced the TO stimulus.
Responding on a key was maintained by VI reinforcement scheduled con-
currently with unpunished responding maintained by an independent but
identical VI reinforcement schedule on the same key. Time out occurred
on a fixed-ratio (FR) schedule during one of the VI reinforcement sche-
dules. The pigeons switched schedules by responding on a second key.
The punishing effects of the TO stimuli were directly related to the
FR schedule of punishment and unsystematically related to the duration
of the TO stimuwli. An increase in response rates on the unpunished
schedule was observed when responding on the concurrent schedule was
punished by the TO stimuli. Other experimenters, (Holz et al,,1963;
Nigro, 1968) also demonstrated that periods of TO may act as punishment.

Behavior modification therapists, using the principles of




operant conditioning, have made such use of TO as punishment, For ex-
ample, Baer (1966) decreased thumbsucking in three children, by making
the withdrawal of cartoons {or TO) contihgent upon the childrens! thumb-
sucking.

Hewett (1965) used TO while teaching an autistic child to speak.
The experimenter and child were isolated in a compartment with a shutter
between them, and the boy learned to speak to avoid isolation and dark-
ness,

Many other experimenters {Ferster, 1962; Wolf, et al., 196k;
Wolf et al., 1966; Risley & Wolf, 1967; Martin et al., 1968) have made
use of TO as punishment.

The fact that TO may not be suitable punishment in some cases
was found by Risley (1968). This author attempted to extinguish a
childfs dangerous climbing behavior using TO as punishment. FEach time
the child climbed, she was taken to her bedroom where she remained for
10 minutes, The use of TO as punishment had no apparent effect in re-
ducing the frequency of the climbing behavior. The use of shock as

punishment, howeVer, did reduce the frequency of the climbing behavior.

TO As A Reinforcing Condition

In some situations, experimenters have found that TO has rein-
forcing properties, which leadslto an increase in the rate of the
response which produced that TO.

Azrin {1961) demonstrated that on concurrent FR schedules for

food and TO, pigeons spent more time in TO as the number of responses




required per reinforcement was increased from 50 to 200 on one key.

The TO periods were produced on an FRL schedule on a different key.
Azrin suggested that the FR schedule for food reinforcement may at cer-
tain stages be aversive,

Verhave (1959) showed that rats on an adjusting FR schedule for
TO will impose periods of TO to avoid shock. Similar results were ob-
tained by Verhave (1962) and Sidman (1962).

Thompson, (1964) demonstrated that rats will press a bar three
successive times in order to produce 30 second TO periods from FR sche-
dules of reinforcement. When the FR schedule for water reinforcement
was raised, more TD periods were produced. As the ratio requirement
was systematically lowered, fewer TO periods were produced,

Appel (1963) found that as the FR schedule for food increased on
one key, the number of times pigeons pecked at the other key to obtain
a stimulus change in which food was still available on the other key,
increased as the FR food requirement increased. However, the number of
times the pigeons responded on the second key when responding produced
a TO, did not increase with increases in the FR food requirement. Appel
claimed that responding on the second key to produce a stimulus change
explained the reinforcing properties of TO.

Thompson (1965) replicated the study done by Azrin (1961), and
used rats as 3s, and a 30 second TO period which was produced on an
FR 3 schedule, A monotonic relationship was found between the ratio
size on the food lever and the number of periods of TO imposed,

Thomas and Sherman (1965) replicated the study done by Thompson



(1965) and used pigeons as Sse The results only partially replicated
Thompson's results, showing an increasing monotonic relationship between
TO frequency and FR value, and did not replicate the finding that the TO
periods are restricted to the pre-ratio pause, Thomas and Sherman sug-
gested that periods of TO could occur whenever there is a momentary loss
of control by the FR schedule, Zimmerman and Ferster (1964) also sug-
gested that the subjects will impose periods of TO due to the temporary
loss of control by the schedule of food reinforcement,

Baron, Kaufman and Rakauskas (1967}, using human Ss found that
TO was ineffective in suppressing a button-pressing response, Initially,
the Ss were trained on a chained FR schedule for monetary payment.
Twenty-five responses in the presence of a blue light terminated the
blue light and produced the green light, which signalled that S was
receiving payment, for 15 seconds. After 15 seconds, the green light

terminated and the blue light reappeared. Next, after 25 responses in

the presence of a red light, the blue light reappeared (ie. TO=0 minutes),
and the cycle: blue, green, blue, green, red was repeated, During sub-
sequent training, a TO of either 1 or 4 minutes in duration was made
contingent upon completion of 25 responses during the red light compon-
ent., When the 25 responses were completed, the blue light reappeared

and the entire cycle was repeated. These authors found that response
rates in the red light component were not lower than response rates in
the blue light component for any (0, 1, or 4 minutes) of the TO dura-
tions. This finding would not be expected if periods of TO had

suppressive effects.



In summary, the literature on TO has presented cenflicting
findings; Some experimenters have fouﬁd that animals will work to avoid
periods of TO from positive reinforcement. Others have claimed that TO
is effective as a form of mild punishment., Evidence, however, has been
presented that TO may be neither aversive nor punishing, but in fact,
reinforcing in itself.

The preceding literature using animals as 3s, has suggested
that in certain situations, periods of self-imposed TO may be reinforcing.
Baron, Kaufman and Rakauskas {1967) used humans as Ss, but in contrast
to some of the previously mentioned studies, found that TO was iﬁeffec—
tive in suppressing human operant behavior., The present experiment weas
conducted in order to evaluate TO as a positive reinforcer with humans.
More specifically, an attempt was made to determine if the frequency of

an operant response would increase when TO is used as a reinforcer.
IIT. Statement of the Problem

The purpose of the present study was to determine if TO may func-
tion as a positive reinforcer with autistic children. The children were
trained on two tasks, a verbal task and a printing task, from which the
children could obtain periods of TO by touching a bar,

The tasks which the subjects performed in the experiment were of
the type described by Martin et al. {(1968). These tasks were chosen in
order that periods of self-imposed TO would be evaluated in a situation
similar to those described by several of the authors in the preceding
literature who used operant conditioning in behavior modification situa-
tionse

It was thought that the results of this study would extend the
generality of TO as reinforcement to a behavior modification situation

with humans,
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CHAPTER II

METHOD

I, Subjects

The subjects were two boys (Peter age 12, and Garry age 15) who
live in the Manitoba Training School in Portage La Prairie, Manitoba.
Peter was admitted to the Training School on January 12, 1967. Garry
was admitted on March 2, 1960. Both boys were diagnosed as having
¥Infantile Autism", According to hospital records, both boys had low
IQ's (Peter's was 44 on the WISC and Peabody, and Garry's was 60), and
were observed to display typical defining features of autism, namely
withdrawal, self-stimulation (such as constant rocking back and forth),
and little or no verbal behavior. The families of both children showed
a history of mental illness.

Since May, 1967, both boys have participated in the operant
conditioning program conducted by G. Martin at The Manitoba Training
School.

As described by Martin et al. (1968), both subjects were trained
during the summer, 1967 for 1} hours in the morning and 13 hours in the
afternoon, The reinforcers consisted primarily of the subject's break-
fast (a cereal such as Sugar Pops) in the morning, and the subject's
lunch (a cold plate) in the afternoon,

Martin et al. (1968) described the specific procedures for token

training, conditioning subjects to sit quietly, verbal training 1
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(object and picture naming), verbal training II (listening training),
and tracing and copyinge
Briefly, these procedures are as follows:

Token training. The experimenter (E) placed a token on the desk in

front of the child. In order to receive a bite of food, the child was
required to place the token in E's hand., Next, two tokens were placed
on the desk top and the child was required to return both of them to E
for one bite of food. This procedure was continued until the ratio of
tokens to back-up reinforcers was 5/Le

Conditioning to sit quietly. Tokens became contingent upon the child

sitting quietly, first for 15 seconds, then for 20 seconds and so on.
Once the child was conditioned to sit quietly, the reinforcers were
then presented contingent upon other desirable behavior,

Verbal training I (picture and object naming). Since the Ss would

mimic some words and sounds, E reinforced the child for correctly
mimicking a word E had just said, such as “Shirt%, Later, E faded in
a question such as Wyhat's this?", and faded out the prompt UShirt", so
that eventually, S was responding to E's question with the appropriate
answer,

Verbal training I1 (listening training)., To train the S8 to respond to

questions sbout various pictﬁres and events, E asked a question, and
then gave a reply in a sentence, The 58 would usually mimic the last
word in the sentence., Over several trials, E faded out the reply to
the question, until eventually, S was answering s question with the

appropriate sentence,




12

Tracing and copying. The experimenter placed a pencil in the S's hand

and guided the S's so that the pencil actually traced a particular
figure. The experimenter then faded out the pressure of his hand, and
and faded in instructions to the S to trace the figure., Graduvally the
cues of the lines in the figure were faded out uﬁtil eventually S was
drawing the figure in the absence of cues, in response to E's
instructions,

The program was later changed, in that the subject!s breakfast
and noon meal were gradually eliminated as back-up reinforcers for the
tokens and candies, potato chips and popcorn became the back-up

reinforcers.
II. Apparatus

The sessions were conducted in a room in one of the cottages at
The Manitoba Training School. Three experimenters, each working with
one subject, were situated in three locations in the room, The curtains
were drawn so as to avoid umnecessary distraction, and the lights were
turned on. A clock was situated in the center of the room to accurately
time the sessions. A tape recorder which signalled every five seconds
was used to time the periods when the subject was involved in TO. The
experimenter and subject sat in chairs opposite each other at a small
desk. On the subject's right, an upright metal rod, 6 inches high was
attached to the side of the desk, six inches from the subject's end of
the desk., A toy clock with plastic movable hands was placed on the
desk directly in front of Peter when he was being trained to tell time,

Both subjects were reinforced with plastic tokens which, when the




13

subjects had acquired the appropriate number, were exchanged for pop-
corn. A stopwatch was used to accurately measure certain time inter-
vals. For printing training, the subjects were provided with pencils
and paper on which lines one inch apart were drawn across the width of

the paper.
III. Procedure

Two experimental sessions of one half hour duration were sche-
duled three times per week: Monday, Wednesday and Friday. Each subject
was trained on two taskss a verbal task which was conducted during the
first session of each day, and a printing task, which was conducted
during the second session of each day. Because the procedure differed
for each subject, each will be discussed separately.

Peter

Different procedures were followed for both verbal and printing
tasks. Therefore, each task will be discussed separately.

(1) Verbal training. During the initial four sessions, Peter was
given several verbal tasks, from which one was selected as the task
for further training during the course of the experiment. The verbal
tasks administered were: questions such as, "what is your name?%,
tHow old are you?®, and questions on telling time. By arbitrarj'deci-
sion, the verbal task selected for training was the task on telling
time., This task was administered once on each of three days. The pro-
cedure followed for teaching time telling was adapted from Martin 22.%&:

(In Preparation). The experimenter moved the hands of the clock to
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various positions and Peter was asked "What time is it?"%, to each time
indicated on the clock. The responses which were corréct on three
separate testings were labelled “known words%, Responses were incorrect
if an error was made in telling the time, or if no response was emitted
within 15 seconds, These incorrect responses were lasbelled %new words',
The following is an example of the procedure used for teaching a "new
word'*, The experimenter moved the hands of the clock to 12:15, Then
the experimenter asked Peter, "What time is it?%; gave the prompt, %It
is a guarter after twelve", and then repeated the question, %“What time
is it?"%, This procedure in Figure 1 is called '"new word Prompt® or
NWP.

Next, the experimenter again asked the question, "“What time is
it?%, this time without the prompt. This is called "new word question't,
or NWJ.

The experimenter then selected one of the words (or times) from
the list of known words, and moved the hands of the clock to that
position. The experimenter then asked Peter, “What time is it?%. This
is called known word prompt, or KWwP, Next, the experimenter asked,
Wghat time is it7%%, without giving the prompt. This is called "known
word guestion''y, or KWQ.

The NWP and NWQ were again repeated, followed by alternating
the KWQ with the NWQ, three times,.

A response was correct if the subject said the correct time to
the experimenter?s question, "ihat time is it?"%, A response was

incorrect if the subject said anything but the correct time, or if he
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made no response at all within 15 seconds, If a response was correct,
the experiementer continued according to the above explanation for
teaching a new word. If a response was incorrect, the experimenter
did not loock away from Peter for five seconds, but followed one of
two procedures, depending at what point in the teaching of the new
word a mistake was made, If a mistake was made at the first NWP or
NWQ, the experimenter went back to NWP and began again, If a mistake
was made farther along in the procedure, the experimenter returned to
the KWP and then continued with the teaching method.

Once the subject had correctly responded to the twelve above
questions in the teaching procedure, another "known word" was selected,
and the same procedure was followed for the same "“new word®, but now
alternating with a different "known word%. The same procedure was
followed for five different "known words' in all, for each known word
that was taught. Figure 1 presents the summary of the procedure for
teaching Peter “new wordsh.,

A Ynew word" is said to have reached “criterion", when all of
the questions outlined in Table 1 were answered correctly., When a
tnew word! reached criterion, the experimenter continued to follow the
same procedure for other new words, until the session ended,

The “new words" that reached criterion were tested at the beginning
of the first session for the next three days, The experimenter asked,
wyghat time is it?%. If the subject responded correctly to the question
on the new word én three separate testings, the new word was said to
be "learned®, If the subject did not respond correctly to the question

on the new word, the experimenter taught the word again following the
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KWL KW2 Kil3 Kl KiW5

KW-Q

NW-Q)

KW-Q

NW=Q

KW-Q

NG,

FIGURE 1.

Summary of the procedure for teaching Peter "new words!,
MW is a new word. KW is a known word. There are five
of these (KWL, KW2, KW3, Kii, KW5). P is a prompt trial
in which the experimenter moves the hands of the clock
to a time and states, '"What time is it? It is

(the time indicated on the clock)"., Q.is a question
trial in which the experimenter moves the hands of the

clock to a time and asks, "What time is it?%.
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¥new word"® teaching procedure.

A word was Y“remembered" when it was tested again after ten
sessions had elapsed since the word was "learned", If the subject
responded incorrectly to the word after ten sessions had elapsed since
the word was "learned%, the experimenter taught the word again follow-
ing the “new word" procedure,

The experimental manipulations involved two main steps.

(a) Establishing a baseline. The first four sessions involved
establishing a baseline on touching the bar. The experimenter recorded
the number of times Peter touched the bar. Any bodily contact with the
bar, either accidental or intentional contact, on the part of the subject
was defined as touching the bar. The time Peter spent engaging in
inattentive behavior was recorded whenever Peter was not looking at
the experimenter's eyes. Whenever Peter was engaged in inattention,
the experimenter looked away from the subject, but often glanced at
Peter to see whether he was looking at the experimenter. When Peter
touched the bar and looked away from the éxperimenter's eyes, the time
Peter spent in inabtention was recorded, and also, the discrete touches
of the bar were recorded, From the time the subject made bodily contact
with the bar until he discontinued this contact, the experimenter
recorded one touch of the bar, When Peter looked at the experimenterts
eyes and touched the bar, the session continued, and the number of
touches of the bar was recorded., No time out was given for touching
the bar.

During these four baseline sessions, each time the subject made

an incorrect response, either by saying something other than the
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correct response, or by not responding at all within 15 seconds, the
experimenter withheld the reinforcement and looked away from Peter for
five seconds. When Peter made a correct response,.g smiled, said,
"Good boy't, and gave Peter a token. During these four sessions, the
subject was on an FR5 schedule for food reinforcement. When he had
acquired five tokens for emitting five correct verbal responses, Peter
received a piece of popcorn. For all of the sessions, each .time Peter
made a correct response, E smiled, said "Good boy", and gave Peter a
token, He later exchanged the tokens for popcorn, when he had acquired
the appropriate number of tokens, Whenever Peter made an incorrect
response, B withheld reinforcement, but continued with the task,

(b) Manipulating the experimental variable.

(i) Time out for touching the bar. For the remainder of the
sessions, each time the subject touched the bar, a time out of 30
seconds began. The subjecf did not receive the 5 second time out for
an incorrect response, At this time, Peter was reinforced on a con=-
current FR schedule; for 5 correct verbal responses (FR5), Peter received
food reinforcement, and for each touch of the bar (FR1), Peter received
TO reinforcement. During TO, the experimenter looked away from Peter
for 30 seconds, which was timed by counting six signals from the tape
recorder (one signal every five seconds), At the end of the 30 seconds,
the experimenter looked back at Peter. If Peter was looking at the
experimenter's eyes, the verbal session continued. However, if Peter
was looking away from the experimenter, time was recorded for
inattention. If Peter was still touching the bar, another TO of 30

seconds began.
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(ii) Increasing the FR schedule. Peter continued on an FR5
schedule until session number 13, when the FR schedule was increased,
Since Peter did not impose periods of TO on himself, to determine if
he would impose such TO periods, the FR schedule was increased. The FR
schedules and the session numbers at which the FR was increased afe
presented in Table 1.

(iii) Attempting to instate bar tbuching, The experimenter
thought that if Peter was specifically trained to touch the bar to
obtain TO reinforcement, Peter?s inattentive behavior might decrease
in frequency, and the number of self-imposed TO's increase in frequency,
thus demonstrating that TO is reinforcing. At the start of session
number 25, the experimenter saild to Peter, "“Whenever you touch the bar,
we will stop working for half a minute%, After 36 responses, the
experimenter repeated these instructions, Because Peter did not
appear to understand these instructions, after another 36 responses,
the experimenter said to Peter, “Touch the bar". When Peter touched
the bar, the experimenter looked away from Peter for 30 seconds., After
the 30 seconds elapsed, the experimenter looked back at Peter, If
Peter was looking at the experimenter, the verbal session continued,
However, if Peter was looking away, the time was recorded for Peter's
inattention, If Peter was still touching the bar, another 30 second
TO began. After 36 more responses, the experimenter again said, "Touch
the bar®, and when Peter did so, the experimenter looked away from him
for 30 seconds, Whenever Peter touched the bar voluntarily, (without

having been told to do so), a 30 second time out began., During session
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TABLE 1

SUMMARY OF THE REINFORCEMENT SCHEDULE

RECEIVED BY PETER

REINFORCEMENT SCHEDULE SESSIONS PER SCHEDULE SESSION NUMBERS

mult FR5 {fcod)FR5(food) L 1=l

mult (concFR5{food) FRL (TO)) 8 5-12

mult {conc FR7 (food) FRL (TO)) 1 13
{conc FR5 {food) FRL (T0))

mult (cond FRLO {food) FR1 (TO)) 1 14
{cone FR5 (food )FRL (TO))

mult {conc FR15 (food) FRL (T0)) 1 15
{conc FR5 {food) FRL {T0))

mult (conc FR20 (food) FRL {TO)) 1 16
{conc FR5 (food) FRL (T0)) »

mult {conec FR25 {food)FRL {(TO)) 1 17
{conc FR5 (food)FRL (T0))

mult {conc FR35 {food) FRL {T0)) 1 18
{conc FR5 (food) Fr1 (T0))

mult {conc FR4O {food) FRL (TD)) 1 19
{conc FR5 (food) FRL (70))

mult {conc FRL5 (food) FRL (T0)) 1 20
{conc FR5 (food) FR1L (TD))

mult (conc FR50 {food) FRL (T0)) 1 21
{conec FR5 {food) FRL (T0))

mult {conc FR55 (food) FRL (T0)) 1 22
{conc FR5 {food) FRL (T0))

mult (conc FRAO (food) FRL {TQ)) 1 23
{conc FR5 (food) FR1 (T0))

mult {conc FR65 (food) FR1 {I0)) 3. 226
{cone FR5 ({(food) FR1L (T0O))

mult (conc FR5 {food) FR1 {T0)) 1 27
(cone FR5 (food) FRL (T0))

mult {conec FR25 {food) FR1 (7T0)) 1 28
{conc FR:5 (food) FR1 (T0Q))

mult {conc FR50 {food) FRL {T0)) 1 29

{conc

FR5 {food) FRL {T0))
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26, Peter was told on three occasions during the session to "Touch
the bar%.
(iv) Changing the FR schedule. For session numbers 27, 28

and 29, the reinforcement schedules were changed to FR5, FR25, and
FR50 respectively, in order to determine if his inattentive behavior
would change with the changing FR schedule for food, During these

sessions, Peter was not instructed to touch the bar. However, if
he did touch the bar, a 30 second TO began,

(2) Printing Training. During the baseline, Peter was given
several printing tasks from which one was selected as the task for
further training during the course of the experiment, The printing
tasks administered were: copying the written letters of the alphabet,
copying designs, and printing words. By arbitrary decision, the
printing task selected for training was the task on printing words.
The experimenter arbitrarily compiled a list of words and said for
example, "Print Dog"*: This task was administéred once on each of
three days. No further training was done on words which were Y“correct!
on each of the three separate testings. A response was correct, if

Peter spelled the word correctly, and if he printed the word in

capital letters, between two lines which were spaced one inch apart,
with the top of the letter touching the top line, and the bottom of
the letter touching the bottom line. Otherwise, the word was printed
incorrectly. A list was then compiled of the incorrectly printed words

on which further training wasdone., Initially, Peter was taught to
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print the letters of the alphabet in the correct form as described above,
The experimenter printed the letter WAY for example and said to Peter
#Print A", the same as this (the experimenter pointed to the example).
When Peter printed the letter correctly, the experimenter smiled, said
"Good boy', and gave Peter a token, When he printed the letter in-
correctly, the experimenter printed the letter again, and repeated the
instructions. After Peter had printed the letter correctly five
consecutive times, that paper was withdrawn and a clean sheet of

paper was presented to him on which he was-asked, "Print A%, If‘Peter
printed the letter correctly, that letter was covered with anofher
piece of paper, and Peter was asked again to "Print "A¥, This procedure
was followed until he printed "A" correctly five consecutive times, If
any one of these attempts was incorrect, the experimenter printed an

WA® and said to Peter, “Print A%, the same as this one (the experimenter
pointed to the example)., The experimenter then continued the same as
above, When Peter had completed printing “A" correctly five

consecutive times, without the experimenter'!s example as a cue, Peter
was asked by the same procedure to print "B%, This method was used

to teach Peter to print all the letters of the alphabet correctly,

When the entire alphabet was printed correctly, the experimenter began
teaching Peter to print the words on the word list which was compiled
during baseline sessions. To teach the word "DO&' for example, the
experimenter said, "Print DQG, print D, print O, print G". When Peter
printed "D% correctly, he received a token, and the experimenter said,

UPrint O%. When Peter printed “O" correctly, he received a token and
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the experimenter said, "Print G*. When Peter printed "G" correctly,
he received a token. Then the experimenter said, "Print DOG", which
Peter printed on the séme piece of paper. When Peter had printed the
word correctly five consecutive times, he was given a clean sheet of
paper and the experimenter said "Frint DOG%, If this word was printed
correctly, the experimenter gave the subject a token and the same
procedure was followed until Peter had printed the word correctly five
consecutive times, each correct printing being covered with a second
piece of paper. If a mistake was made in printing the word, the
experimenter said, "Print DOG, Print D%, and proceeded to teach the
word over again, This same procedure was followed for all of the
words on the list which was compiled during baseline,

Beginning at session number 20, the experimenter trained Peter
to print two words such as “THE BCOK%, The expefimenter said, "Print
'THE BOOK!, print 'THE'%., When Peter correctly printed the word, he
received é token and the experimenter said, "Leave a space' (and the
experimenter placed her hand over Peter's, and moved Petert!s hand so
that the pencil touched the paper about two inches to the right and on
the same line as WTHEM), Peter then received a token for %leaving a
spacets Then with Peter's pencil still in the same location, the
experimenter said, “Print 'BOOK'". TWhen this word was printed correctly,
Peter received a tokéne Pointing to the next line, the experimenter
next said, "Print 'THE BOOK'%. When Peter had printed this correctly
five consecutive times, he was gilven a glean sheet of paper with the

instructions, “Print 'THE BOOK!'*, If these two words were printed
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correctly, with a space between the words such that they could be
distinguished as two discrete words, Peter was given a token. The

same procedure was followed until Peter had printed the words correctly
five consecutive times, each correct printing was covered with a second
sheet of paper before Peter was asked to print the words each time.

.The experimental manipulations involved two main steps.

(a) Establishing a baseline, The same procedure was used here
as was used to establish a baseline on touching the bar in the verbal
training sessions,

(b} Manipulating the experimental variable. For the remainder of
the sessions, each time the subject touched the bar, a time out period
of 30 seconds began., This procedure is the same that was followed
when Peter touched the bar in the verbal sessions. The subject did
not receive a 5 second time out for wrong responses., Whereas in the
verbal sessions Peter received an FR5 reinforcement schedule until
- session number 13, when the FR reinforcement schedule was increased,
in the printing sessions; Peter remained on an FR5 reinforcement
schedule throughout the‘experiment. The experimenter did not attempt
to instate bar touching behavior in Peter in the printing sessions,
however, if Peter did touch the bar, a 30 second time out period began,
Garry

Different procedures were followed for both verbal and printing
tasks for this subject, Therefore, each task will be discussed separ-
ately.

(1) Verbal Training, During the baseline sessions, Garry was

given several verbal tasks from which one was selected as the task
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for further training during the course of the experiment. The

verbal tasks administered were: questions about various items,

pictures and events (such as "What is your name?%, "How old are you?%),
arithmetic questions (such as "lHl= |, “l+2=;_ﬁ); and the imitétioniof
speech sounds, and words composed of those sounds (such as %ee!, Ufeet!,
teath, tcheek')., By arbitrary decision, the task selected for training
was the task on the imitation of speech sounds and words composed of
those sounds,

The experimenter composed a verbal task consisting of twenty-two
consonant sounds, each of which was followed by five common words.
Besides serving as examples for that sound, these words also included
the vowel sounds, Garry's task was to correctly imitate the coﬁsonant
sounds, and the words coﬁtaining those sounds, An imitation of a
consonant sound or a word was Y“correct® if it was felt by the ex~
perimenter that an observer, who could have heard the imitatibn and
who was unfamiliar with the subject!s speech would have easily under-

stood what the subject was saying. Otherwise, the imitation was con-

sidered incorrect., During the entire experiment; when a response was
correct, the experimenter smiled and said, "Good boy", and gave Garry
a token., During the baseline sessions, when a response was incorrect,
the experimenter said "NoJ% sharply, and looked away from Garry for
five seconds. When a response was incorrect during the remainder of
the sessions, the experimenter did not lock away or say, "Nol, but
merely went back to the beginning of the training on a particular
speech sound, This procedure is explained below.

The following is an example of the procedure for teaching a
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particular consonant sound.

The experimenter said the sound %t" (the consonant sound, not
the name of the letter). If Garry repeated "t% correctly, he received
a token, and again the experimenter said, "t%, This procedure was
followed until Garry had correctly imitated this sound five consec-
utive times, Then the experimenter said, %“to', If Garry repeated
the word correctly, he received a token and the experimenter again
said, "to%, This procedure was followed until Gafry correctly imitated
this word five consecutive times, If Garry did not say the word
correctly, the experimenter repeated "“to', until Garry did say it
correctly, Then after he said “to" correctly five consecutive times,
the experimenter said "t" again, as above, Following five consec-
utive correct responsés, a second word which contained that sound
was introduced following the procedure above, This method of five
consecutive correct imitations of the consonant sound, followed by
five consecutive correct imitations of a word containing that sound
continued until, altogether; five words serving as examples of the
consonant sound had been learned. After all five words had been
learned, the subject was tested on each word. The experimenter
said, "to! for example, which Garry imitated. If any imitations
in this list of five words were incorrect, the experimenter retrained
the subject according to the previously described method, on the
 consonant sound and the word that was incorrect, and then administered
the test again, This procedure continued until all five of the words

were imitated correctly. The experimenter trained Garry on all
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twenty-two different consonant sounds, in the same manner,

After completing the same procedure for three different consonant
sounds (such as "%, Ugh and Mpt), a second test, made up of all fif=-
teen words learned to that point, was administered. The experimenter
for example, said "to®, If Garry imitated correctly, he received a
token and the experimenter continued on to the next word. If any
imitations in this list of fifteen words were incorrect, the exper~
‘imenter retrained Garry, according to the method described earlier,
on the consonant sound and the word that was incorrect, and then this
test was administered again. This procedure continued until all
fifteen words were imitated correctly. This second test made up of
fifteen words followed the completion of the training procedure for
every third consonant sound.

The experimental manipulations involved two main steps,

(a) Establishing a baseline. The same procedure was followed
here as was used to establish the baseline for touching the bar in the
verbal training sessions for Peter,

(b) Manipulating the experimental variable.

(1) TO for touching the bar. For eleven sessions following
the four baseline sessions, each time Garry touched the bar, a time
out of 30 seconds began. The same procedure was followed as was
described earlier, when Peter touched the bar. At this time, Garry
was reinforced on a concurrent FR schedule; for 5 correct verbal
responses (FR5), Garry received food reinforcement, and for each

touch of the bar (FRL), Garry received TO reinforcement, The rein-




forcement schedules Garry received are presented in Table 2,

(ii) Extinction of touching the bar, From session numbers
17 to 24, the time out period did not begin when Garry touched the
bar. When the 30 second time out contingency was still in effect,
the experimenter looked away from Garry for 30 seconds, and therefore
could not record any additional touches of the bar Garry may have made
within the 30 seconds. Therefore, to determine the number of times
Garry touched the bar during the extinction procedure, a stopwatch
began when he touched the bar. Garry's additional touches of the
bar within 30 seconds, as timed by the stopwatch, were recorded sep-
arately.

If Garry touched the bar but kept looking at the experimenter's
eyes,‘the verbal session continued, However, if Garry looked away‘
from the experimenter while touching the bar, the time was recorded
for his inattention. Garry's time for inattention was recorded
throughout the session.

(iii) Reinstating bar touching behavior. At the start of
session number 25, the same procedure was followed for Garry as was
used with Peter to instate bar touching behavior, except that Garry
was not told again to touch the bar after session number 25.

(2) Printing Training. Bxactly the same procedure was followed
for Garry as was used with Peter to teach the correct printing of
letters and words, However, the experimenter did not teach Garry to
print two words at a time (such as “the Book!, which was taught to

Peter).
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TABIE 2

SUMMARY OF THE REINFORCEMENT SCHEDULE

FOR GARRY

REINFORCEMENT SCHEDULE SESSIONS PER SCHEDULE SESSION NUMBERS
mult FR5 (food) FR5 (food) L 1-4

mult (conc FR5 (food) FRL (TO)) 12 5-16

mult (cond FR5 (food) Ext (TO)) 8 17-24

mult (conc FR5 (food) FR1L (TO)) 5 25-29
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The experimental manipulations involved two main steps,

(a) Establishing a baseline., The same procedure was followed
here as was used to establish the baseline for touching the bar in
the verbal training sessions for Peter. |

(b) Manipulating the experimental variable. The same procedure
was followed here as was used to manipulate the experimental variable
in Garry's verbal sessions. However, the experimenter did not attempt
to reinstate Garry!s bar touching behavior in the printing sessions.

If Garry did touch the bar, a 30 second TO period began.




CHAPTER ITT

RESULTS

Is Peter

Baseline measures

During the first four sessions of both the verbal and the print-
ing components of the experiment, quantitative measures of several dep-
endent variables were taken, These measures provided a baseline against
which to determine the effects of changes in the schedule of reinforce-
ment, and the effects of a change in E's behavior, when Peter touched
the bar. The following dependent varisbles were measured: the number
of times Peter touched in bar in each component of the multiple schedules
the amount of time Peter took for inattention in both verbal and print-
ing components; the number of mistakes made in each component; the
number of back-up {food) reinforcements Peter received per component;
and the total number of verbal and printing responses emitted in each
session,

Number of times Peter touched the bar

Figure 2 presents the data on the number of times Peter touched
the bar for each component of the multiple schedule, It was found that
he touched the bar several times during the baseline sessions. Begin-
ning at session number 5, when each touch of the bar by the subject
commenced a 30 second TO, touching of the bar decreased in three ses-~

sions for the verbal component, and in four sessions for the printing
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component. The bar touching behavior remained extinguished for both
verbal and printing components of the schedule until session number 25,
At that point in the verbal component, E instructed Peter twice to

touch the bar, He touched the bar one time voluntarily in that session,
In verbal session number 26, E instructed Peter three times to touch the
bar. Peter neither voluntarily touched the bar in writing sessions 25
and 26, nor in the verbal session number 26, If TO was a positive
reinforcing stimulus, Peter's bar touching behavior should have later
occurred with increasing fréquenoy. However, :his bar touching behavior
decreased t§ zero within three sessions after the introduction of the TO
contingency in the verbal component, and within four sessions in the
printing component of the multiple schedule, It would appear that TO
was not reinforcing. When the FR reinforcement schedule was gradually
increased, in sessions 13 to 24, it was thought that the number of times
Peter touched the bar would increase accordingly. But the bar touching
behavior had extinguished and did not recover, However, Peter could take
time out in another way, by engaging in inattentive behavior.

Time out for inattention

Figure 3 shows the amount of time expressed in seconds, which
Peter spent in inattentive behavior. Peter was on an FR5 reinforcement
schedule for both verbal and printing sessions for the first 12 sessions.
In the verbal sessions, Peter'!s inattentive behavior had stabilized at
sessions 9 to 12, so that he was t&ing zero seconds time out for inat-
tention. At session number 13, E began to gradually increase the FR
until at session number 24, (and for two more sessions), Peter was on an

FR65 reinforcement schedule, The total time Peter engaged in inattentive
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behavior gradually increased from zere seconds in session 13 to 780
seconds in session 26. When the FR was increasing, it was found that
although Peter did not touch the bar in order to receive TO, he did en-
gage in a great deal of inattentive behavior, during which he usually
screamed, Jjumped up and down in his chair, kicked the desk, etc. This
behavior did not occur when Peter was on an FB5 reinforcement schedule,
That this inattentive behavior was a function of the size of the FR can
clearly be seen in the last three sessions of the experiment. The FB
reinforcement schedule was switched from FR 65 to FR 5 in session 27, to
FR 25 in session 28, and to FR 50 in session 29, Corresponding to this
rapid change in the FR schedule the time Peter took for inattention de-
creased from 780 seconds in session 26, to 15 seconds in session 27,
and increased again to 300 seconds, then to 535 seconds in session 28
and 29 respectively.

Peter was maintained on an FR 5 reinforcement schedule for printe
ing throughout the experiment. At session number 10, the time out Peter
took for inattention declined to zero seconds., This time out for in-
attention remained very low, usually at zero seconds throughout the ex-—
periment, except for session number 14, The unusually large amount of
inattention in this session was possibly due to the fact that just after
the session had begun, another experimenter in the room, took his sub-
ject back home to another cottage., Peter, wanting to leave too, started
putting on his coat. When E told him to sit down, Peter began screaming,
kicking the chair, and the bed and the desk, and tearing the paper on
which he was to print. It was found that the effects of the increasing

FR in the verbal component did not generalize to the printing component,
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where Peter spent very little time engaging in inattentive behavior,

Nunber of mistakes

Figure 4 shows the number of mistakes per 10 minutes of session
time in both components of the multiple schedule., The number of mis-
takes per 10 minutes of session time was computed in this way. The to-
tal time Peter spent in the session was found by subtracting the volun-
tary time out plus the time out for inattention from the total time for
a session (30 minutes). During the four baseline sessions, five seconds
time out was given for each mistake Peter made, Therefore, to find the
total session time in these four sessions the number of mistakes was
multiplied by five and this total, plus the total time out for inatten-
tion was subtracted from 30 minutes. The number of mistakes was then
divided by the total session time to find the number of mistakes per
minute, Because these figures were difficult to graph, the number of
mistakes per minute was multiplied by 10 to find the mistakes per 10
minutes,

It was found that during the baseline sessions for verbal train-
ing, Peter made several mistakes per 10 minutes which may have been his
way of obtaining periods of time out. It would be expected in that case,
that beginning in session number 5, when Peter was not given the five
second TO contingent on an incorrect response, that he would either
touch the bar to obtain a 30 second TO, or engage in inattentive behav-
ior. However, it was found in sessions 5 to 13, that Peter made very
few mistakes per 10 minutes, and also that by session number 12, both
voluntary TO and TO for inattention dropped to zero seconds, From ses-—

sions 13 to 25, as the FR schedule for food was increasing, the number
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of mistakes Peter made per 10 minutes also slightly increased, The fact
that the number of mistakes Peter made increased with the increasing FR
is seen more clearly in the last three sessioﬁs. The FR reinforcement
schedulegfor food were 5 {session 27), 25 (session 28}, and 50 {session
29), and the number of mistakes per 10 minutes were 0.0, 1.6, and 3.3
respectively.

During the baseline sessions for printing training, ?eter made
several mistakes, the frequency of which gradually decregsed from ses-
sions 5 to 13. The number of mistakes per 10 minutes remained low {2
mlstakes or less) for the remainder of the sessions, except for session
number 14, the séssion in which he had a 16 minute tantrum., The decrease
in mistakes from sessions 5 to 29 could possibly be due to the fact that
beginning at sesslion number 9, Peter was printing more words than let-
ters, and therefore, since he was making less responses, he was less
likely to make as many mistakes. There was no effect on the mistakeé
in the printing sessions from an increasing FR food reinforcement sched-
ule in the verbal sessions.

Numoer of Back-up reinforcements

Figure 5 presents the number of back-up {food) reinforcements
which Peter received throughout both components of the multiple schedule,
Peter received an increasing number of back-up reinforcements from sesw
sions 5 to 13 in the verbal component, until E began to increase the FR
reinforcement schedule. The number of back-up reinforcements gradually
decreased from 21 in session 13 to 2 in session 2L, However, Peter con-
tinued to emit verbal responses at about the same rate throughout the

experiment, as is seen in Figure b,



NUMBER ©OF BACK-UP REINFORCEMENTS

FIXED RATIO VALUES

&o

45

4o

35

%o

5

5

10

5 5 5 s 5 § &§ 56 & § 5 & 7 10 15 o & 35 40 45 50 66 60 65 5 65 & 25 So
i~ BASELINE —3ie— INTRODUCING TO FOR —e-INCREASING THE FR SCHEDULE ——|INSTATING 3% CHANGING ~
TOUCHING THE BAR BAR THE FR
VERBAL o TOUCHING | SCHEDULE

PRINTING o — — ¢

5t 7 8 a 1o It 12

Figuve 5. The total number of back-up reinforcemerts veceived bcﬂ Peter in both componerts of fhe.

- hwltiple  6Chedule -

B W 15 1 17 18 1?20.2.1222344 W 6 T A 28 4

SESSIONS

ég




TOTAL NOMBER OF KESPONSES fHiNuTE

FIXED RATIO VALVES
5 § &5 8 5 6 5 656 & 5 5 5 1 10 15 I 25 35 40 45 50 55 (b (5 ts (5 5 25 50

VERBAL oo

q c—BASEUINE ——=F—INTRODUCING TO FOR —F¢INCREASING THE FR SCHEDULE ——3FINSTATING J¢CHANGING
TOUCHING THE BAR BAR. THE FR
TOUCHING| SCHEDULE

o0

-

b 3
/i
i
5 I'A /
\
) ;o
g 4
Py
i 3
5 ~d |
\\
o\
Z g A NN
o7 N / Pl A
\&—--—-0/ e \b--——ollo\\‘\ol/ ~o” \\
<
|
t 2 3 & 5 ¢ 7T € 9 o noiL B o 15 L 1T 8 19 20 2 22 323 Bt 25 2L 21 A ag
SESSIONS

Figure. . The total number of vesporses per minute emiled, by Peter v botin Components of the
multiple sehedule.

oy



The number of back-up reinforcements Peter received during the
printing sessions decreased slightly from sessions 13 to 29, possibly
due again to the fact that he was printing words rather than letters,
and therefore as is seen in Figure 5, he was emitting fewer printing re-~

sponses.,
1I. Garry

Baseline Measures

During the first four sessions of both the verbal and the print-
ing components of the experiment, quantitative measures of several dep-
endent variables were taken; These measures provided a baseline against
which to determine the effects of a change in Etfs behavior when Garry
touched the bar. The following dependent variables were measureds the
number of times Garry touched the bar in each component of the multiple
schedule; the amount of time Garry spent in inattentive behavior in both
verbal and printing components; the number of mistakes made in each com-
ponent; the number of back-up {food) reinforcements Garry received per
component; and the total number of verbal and printing responses emitted
in each session,

Number of times Garry touched the bar

Figure 7 shows the number of times Garry touched the bar for each
component of the multiple schedule, It was found that rrom sessions 5
to 16, when a 30 second time out was contingent on Garryts touching the
bar, the number of times he touched. the bar to receive this time out

increased from 2 times in session 5 to 22 times in session 16, The
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number of times Garry touched the bar greatly increased from the baseline
sessions. BExtinction of the bar touching response began at session LY.
The number of times Garry touched the bar gradually declined to zero, in
session 23, and remained at zero for session 24, In session 25, E at-
tempted to reinstate Garry's bar touching behavior, and a gradual in-
crease in this behavior waé found for the last five sessions. It can be
seen, especially in the verbal component, that TO was reintorcing for
Garry. The number of times he touched the bar increased even though the
FR for food remained constant, and when Garry could no longer receive TO
for touching the bar, this response extinguished. Some reinstatement of
the bar touching response was again roﬁnd, when FRL for TO was intreduced
once more, |

For the printing component, the numbef of times Garry touched the
bar was found to show some variability during sessions 5 to 16, although
the number of touches of the bar during these sessions was increased
from the baseline sessions. The number of times Garry touched the bar
decreased during extinction, and reached zero at session 22. The bar
touching response remained extinguished for sessions 23 and 2L, 1In ses-
sion 25, the bar touching response was reinstated in the printing com-
ponent, although E had given Garry instructions to touch the bar only in
the verbal component. Garry continued touching the bar in the last four
sessions even though he had never been instructed to do so in the print-
ing sessions, That TO was also found to be somewhat reinforcing in the
printing component can be seen in the fact that Garry spent some time
in TO from sessions 5 to 16, and that the bar touching response soon

extinguished when TO no longer commenced when Garry touched the bara




Time out for inattention

Figure 8 shows the amount of time expressed in seconds, which
Garry spent in inattentive behavior, The amount of time out for inat-
tention in the verbal component of the multiple schedule showed some
variability from sessions 1 to 16. The amount of time in inattention
varied from 45 seconds to 210 seconds. However, from sessions 17 to 24,
when the bar touching response was being extinguished, the time Garry
spent in inattentive behavior greatly increased until in session 2Ly he
spent 690 seconds engaging in inattentive behavior., Time out for inat-—
tention decreased for the last five sessions, when the bar touching re-
sponse was reinstated,

The amount of time Garry spent in inattentive behavior in the
printing component showed some variability from sessions 1 to 16, How=
ever, from sessions 17 to 24, the time Garry spent in inattentive be-
havior increased somewhat. The inattentive behavior showed some decrease
again for the last five sessions, when the bar touching response was re—
instated,

Number of Mistakes

Figure 9 shows the number of Garry¥s mistakes per 10 minutes of
session time for beoth verbal and printingicomponents of the multiple
schedule. The number of mistakes made by Garry appeared generally to
increase in sessions 5 to 155 over the baseline sessions, although there
was a sharp reduction in mistakes in session 16, During session 16,
Garry was also making less responses, as is seen in Figure 9., The num-
ber of mistakes rapidly decreased from sessions 17 to 24y and reached

zero at session 24, When bar touching behavior was reinstated in session
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25, the number of mistakes Garry made, sharply increased to a higher
number than he had ever made in any of the previous sessions.,

Figure 9 is similar to Figure 11, which shows the total number of
verbal and printing responses per minute. Garry made more mistakes when
he made more responses, although as is seen in Figure 10, he seemed also
to make more correct responses, as is indicated by the number of back-up
reinforcers he received. It generally appeared from Figure 11 that he
made more responses when the 30 second time out was contingent on his
touching of the bare

When Garry took much time out for inattention in sessions 17 to
2Ly his number of mistakes decreased to zero, but the total number of
verbal responses he made also decreasede

The number of mistakes Garry made in printing increased in ses-
sions 5 to 10 over the baseline sessions, but decreased during the remaine
der of the sessions in the experiment, possibly due to the fact that B
began training Garry to print words rather than letters as had been
taught from sessions 5 to 10. The number of mistakes Garry made in ses=
sions 17 to 24, declined from sessions 15 to 16, where the 30 second TD
was contingent upon Garry's touching of the bar. Generally more mis=
takes were made in printiﬁg during sessions 5 to 16, than in sessions 17
to 24, which is similar to the data on mistakes in the verbal sessions,
However, the number of printing mistakes did not increase during the
last five sessions of the experiment as was found for the verbal mistakes,

In general, it was found that Garry made more mistakes in both
the verbal and printing tasks, in those sessions where he received a

30 second TO contingent upon his touching of the bar,
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Total Number of Verbal and Printing Responses

Figure 11 shows the total number of verbal and printing responses
Garry emitted per minute of session time. Generally; the number of
verbal responses appeared to increase throughout sessions 5 to 16, al-
though there was a sharp decrease in total responses in session 16.
The total verbal responses decreased in sessions 17 to 24, when Garry's
bar touching behavior was being extinguished., Upon reinstatement of
the bar touching response for the last five sessions, the number of ver-—
bal responses Garry emitted immediately increased again,

Figure 11 generally appeared to be directly related to Figure Te
As the number of touches of the bar increased during sessions 5 to 16,
where Garry received a 30 second TO for doing so, the greater was the
frequency of both verbal and printing responses during the remainder of
~the session time. It was found in general that the more time Garry
spent engaging in inattentive behavior, the less verbal and printing

responses he made during the remainder of the session,
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CHAPTER IV

DISCUSSION

In general, it appeared as though TO was not reinforcing for
Peter, because the number of times he touched the bar to obtain TO,
quickly extinguished in both verbal and printing components, and re-
mained at zero for the duration of the experiment, However, during the
verbal sessions 13 to 24, when the FR reinforcement schedule for food
increased, gradually from 5 to 65 responses required per reinforcement,
the amount of time Peter engaged in inattentive behavior increased ac=
cordingly. The FR schedule for food in the printing component remained
at FR 5 for the duration of the experiment, and both the number of
times Peter touched the bar to obtain TO, and the amount of time he en-
gaged in inattentive behavior remained low. Generally, these findings
are similar to those found in earlier studies, for example, Azrin, 1961;
Thompson, 1964, 1965; and Appel, 1963, where it was found that animals
imposed periods of TO from an increasing FR reinforcement schedule.
Although Peter did not impose a period of TO by touching the bar, it
was easy for him to engage in inattentive behavior and to obtain another
form of TO, If these two forms of TO can be equated, it would appear
that this form of TO at least became positively reinforcing as the FR
{food) schedule was increased. The increasing FR {food)} schedule in

the verbal component, appeared to be fairly disruptive not only in
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that Peter began to engage in inattentive behavior, but also that he
began making more mistakes, If TO was reinforcing, it was thought that
during the baseline sessions, when each mistake was followed by a five
second TO, the number of mistakes would be high, in order to obtain TO,
Then during the remainder of the sessions, when each mistake was not
followed by a five second TO, the number of mistakes would decrease,

As was predicted, the number of mistakes did sharply decrease to zero
in the session immediately following the baseline sessions. However, it
was felt that the task during baseline was not exactly the same as the
task during the remainder of the sessions. Therefore, any conclusions
about the reduction in mistakes being due to the fact that each mistake
was not followed by a five second T0, could only be tentative,

Previous experimenters using matching-to-sample tasks {Ferster &
Appel, 1961; Zimmerman & Ferster, 1963; and Zimmerman & Bayden, 1963),
have generally found that matching accuracy increased when each incorrect
response was punished by a TO. However, the present study found that
for Peter, at least, in the verbal component, that mistakes were emitted
at a very low rate, even when they were not followed by a five second
TO.

An incidental observation from the study related to Peterfts
counting behavior was made by the expefimenter, Peter had been faught
rwhen he was a subject in the experiment of Martin et al,{1968) to count
back the tokens to the experimenter after he had acquired the appropriate
number, in order to receive a piece of food in exchange for the tokens,
Although accurate records were not kept for Peter's counting behavior

for this experiment, E noticed that Peter always counted the tokens back
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every time he had acquired the appropriate number. It was interesting
that Peter's counting behavior continued throughout the entire experi-
ment, even though it was not specifically reinforced, although it was
closely followed by the food reward. On an FR 5 reinforcement schedule
for food, Peter counted'back the tokens, one=by-one to the experimenter.
Peter continued counting the tokens one-by-one as the FR food schedule
was gradually increased, until sessionvlé, where 20 responses were re-
quired for food reinforcgment; At that point, Peter began picking the
tokens up in bunches {of no set number), and counting each bunch as
“one, He did not always end the counting at the number "five't--the
number he counted to varied between 5 and 10, In direct felation to

the different manner in which he counted the tokens, Peter began whining
as he was counting back the tokens—--a behavior hé had never before en-
gaged in when he was counting five tokens back to receive a reward,

A second interesting observation concerned Petert!s tantrum be-
havior, Martin et al.{1968) found that Peter often had tantrums in
which he screamed, cried, whined, kicked objects and pointed to his arm,
saying, "Cut', "“Needle', "Doctor", in varying combinations. By ignoring
Peter when he héd a tantrﬁm, his tantrum behavior was fairly well ex-
tinguished, However, in this study, it was found that Peter occasionally
emitted some of this tantrum behavior. The present experimenter fol-
lowed the same procedure as was used by Martin et al. (1968) to re-
duce Peterts tantrums-~ignoring Peter when he had a tantrum, Occasion-
ally, the éxperimenter slapped Peter sharply on the arm when his tantrum
was severe enough so as to be disruptive to the other experimenters and

subjects in the same room, It was interesting te note the occasions for
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the occurrence of such tantrums., These occasions followed fairly closely
the times Peter engaged in inattention, as is seen in Figure 3, During
the baseline sessions in both verbal and printing components, Peter had
several tantrums, although the number and duration of these tantrums

were not accurately recorded. It seemed that after Peter made several
incorrect responses, he had a tantrum., The sessions in which Peter emit-
ted such tantrum behavior were noted., When Peter was on zn FR 5 schedule
for food reinforcement, and for the low ratio {(FR 7 to FR 25) schedules,
there were no tantrums, and the amount of time Peter engaged in inat-
tention was low. Tantrum behavior seemed related to the FR schedule.
Although he did not have a tantrum during every session when the FR for
food was increasing from 35 to 65, Peter's tantrum behavior did increase
with the increasing FR schedule, Also, the severity of the tantrums
appeared to increase with the increasing FR schedule, from moaning and
whining and fidgeting in his chair at FR 35, to jumping up and down in
his chair, whining louder, crying, screaming and occasionally kicking

the desk, and trying to bite the tokens at FR 65, That the tantrums

were related to the FR schedule for food, was seen even more clearly in

the last three sessions. In sessions 27 and 28, when the FR schedule

for food was 5 and 25 respectively, there was no tantrum behavior.
However, Peter did have a tantrum in session 29, when he was reinforced
with food on an FR 50 schedule, This behavior seems to support earlier
literature, for example, Azrin (1961), who suggested that TO may be re-
inforcing because of the aversive aspects of the FR schedule,

In general, it seems that TO was reinforcing for Garry. He

learned to touch the bar to obtain TO from an FR 5 food reinforcement
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schedule, This bar touching behavior soon extinguished when Garry
could no longer obtain TO by touching the bar, The finding that Garry
would touch the bar to obtain TO from an FR 5 food schedule is unlike
the results of previous experimenters, for example, Azrin (1961),
Thompson (19643 1965) who reported that their subjects spent iﬁoreasing
amounts of time in TO as the FR schedule increased, and very little
time in TO at low FR food schedules, It appeared that the task for
Garry was aversive, or that the popcorn was not an effective reinforcer,

The number of self-imposed TOs and the amount of time Garry en-

gaged in inattentive behavior appeared to be inversely related, When

Garry could obtain TO by touching the bar, the amount of time spent in
inattention was relatively low. The amount of time Garry spent in in-
attentive behavior greatly increased when Garry could not obtain TO by
touching the bar, This finding again appeared to confirm the view that
for Garry at least, either the task was aversive, or the reinforcer was

ineffective, The FR schedule for food was not likely aversive, since
the FR was low (FR 5), throughout the experiment.

Although Garry made many more mistakes when he could obtain a TO
by touching the bar, the total number of responses Garry emitted in both
the verbal and printing components was also higher for the sessions when
Garry could obtain TO by touching the bar, than when he could not, He
seemed to overcompensate for the amount of TO he was taking by making
more responses, It was thought that Garry may have made mistakes when
mistakes were punished by TO during baseline sessions, in order to re-
ceive extra TO. However, when Garry did not receive a five second TQ

contingent upon incorrect responses, the number of mistekes he made
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increased, as did the number of TOs he imposed on himself, It appeared
that the number of responses {both correct and incorrect responses}
Garry emitted was directly related to the number of times he touched
the bar, 1In general, the more times he touched the bar to receive a TO,
the more responses he made in the remaining session time,

It was interesting to observe Garryts behavior when his touching
the bar initiated a 30 second TO, Althougﬁ accurate records were not
. kept on this point, the experimenter observed that Garry touched the
bar, and then sat back and relaxed in his chair until the experimenter
turned back to him again after the 30 second TO. Then he would sit up
and fold his hands on the desk top to continue with the session., When
Garry could not obtain TO by touching the bar, it was noticed at the be-
ginning of the extinction of the bar touching response, that Garry
would touch the bar and sit back in his chair. If he was still looking at
the experimenter, the session continued, and Garry would sit up again
in his chair and fold his hands on top of the desk. However, he then
began to engage in inattentive behavior--looking away from E and fidget-
ing in his chair. Possibly an explanation for Peter's behavior {tantrums)
was that he did not learn to touch the bar to receivé a TOs If he had
learned to impose such periods of T0, his tantrum behavior may have been
reduced,

This experiment differs from previous experiments on TO from
positive reinforcement, in that (1) humans were used as Ss, and {2},
the tasks used were of a beneficial nature to the subjects, in that the
subjects learned behavior which would be useful to them in other situa-

tions., The fact that such tasks were used, made for a less rigorously
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controlled experiment, which undoubtedly accounts for the divergent
results found between the two subjects, However, since TO was found to
be reinforcing, which was more clearly demonstrated by Garry than by
Peter, it can be argued that this result is even more conclusive when
found in a more “natural! setting, rather than in a very controlled la-
boratory setting;

Since previous research has found that TO is reinforcing to ani-
mals, the present study is important in that it extends these results to
humans in a fairly *natural® setting. Studying humans in such settings
is important for two reasons. (1} In order to understand the tevery-
day" behavior of humans in their usual environment, it will be necessary
te conduct experiments with humans in settings approximating these natu~
ral ones, Time out is important to study in “natural®settings, for it
is present in the natural environment of humaﬁ beings, in the form of
weekends, and holidays. {2) Tt is necessary to be able to extend the
principles and results from the laboratory into "therapy" situations,
using operant conditioning techniques. These techniques have been
found useful in correcting, eliminating or otherwise changing many as-
pects of human behavior, as was noted in the literature mentioned earl-
ier, As related to the present study, the finding that TO is reinforc=—
ing would be of use in behavior modification situations, since up to
the present time, TO has been used as a form of punishment for incorrect
responses, or for behavior which the behavior therapist is attempting
to eliminate., Possibly, incorrect responses would be suppressed more
readily with a stronger form of punishment. However, much work remains

to be done in the study of TO with humans. In this study, although
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time out was found to be reinforcing, TO was found to occur at dif-
ferent levels in the FR reinforcement schedule for each subject. More
research must be done to discover whether the schedule of reinforcement,
the task itself, or the value of the reinforcer is what leads the sub~-

Ject to impose periods of TO from positive reinforcement.
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