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Introduction
Withdrawing positive reinforcement and preventing the
opportunities to recelve such reinforcement are commonly em-—

ployed methods of punishment for behavior judged to bs undesir-

able in our society. Prison sentences, dismissal from school
or employment, social rejection, withheld allowance, loss of =z

driver's license are but a few examples, A significant trend
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apparent 1n recent psychological literature is the increasing
amount of attention to punishment and such aversive methods of

igs only in the last decade that the
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aversive properties of the removal of positive reinforcement (as
opposed to the traditional studies using more direct physical

measures) have been studied in depth,

A complete discussion of punishment and its effects on

pehavier is, of course, beyvond the scope of this paper. The most

widely investigated area of punishment is that dealing with shock

and its effects on animal subjects. However, no matter how much
the behavior in a natural environment seems to be malntained or
suppressed by aversive events, little of this behavior seems to
he influenced by cormsoral punishment as exemplified by electric

shook.  Although many of the complex, controlling events within

an environmental sebting seem guite similar to shock 1o some
of topic of thi
ja¥clel wlth one of thess




aversive events—-namely, time-out from positive reinforcement,.

There 1s no single set of operations which adeguately de-

fines time-cul (TO) from positive reinforcement. One essential
feature, however, is that it 1s a period of time in which pos-

itive reinforcement is no longer available, Anvone with a basic
background in the field of psychology today would recognize that
such a bread definition could subsume many diverse experimental
. . . &, .
operations. One procedure might utilize S (3 delta) periods

during which time a stimulus is usually assocociated with the

i

extinction of active responding. WMany studies emploving TO as
an aversive event use plgeons as sukhjects and establish Te with
a black-out period during which time all the house lights are

turned off. A third procedure might establish a TC by the withe-

ide

drawal of an opportunity to respond. Th arrangement, most

- ¥,

%,

often used in monkey and rat studies, is usually accomplished
by the use of retractable manipulanda. 1In two studies to be

cited later TOs were estabhlished by physical isolation and the

-3

masking of cartoons. In experiments using human subjects a TO

&

o

is an interruption of an ongoing activity, with the method of
interruption and the tvpe of activity seing varied., There has
not been sufficient work done in the area of human research to
warrant any generalization about the procedure,

A review of recent literature confirms the fact that TO

exhibits many of the characteristics of an aversive event,
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Holz and Azr: four adult pigeons, did a compre-
hensive compariscn of five aversive events: stimulus change,

satiation, veical restraint, punishment and extinction. Theilr

et

graphlic svnopsis ds included on the next pages.
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Procedure Immediate . Ernduring Conplete Irreversible
Effect =lon Effects

Stimulus Yeas No No No

Change

Sartiation Yes Yesg No Ho

Bestraint

Punishment Yes Yes Yes Yes
Extinction No Yesg Ho Mo

tics

If time—cut were included in such a liszst, its characteril

i

"

e

ion and would

14
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and effects would most likely match those of exti
egemble punishment (shock). OCne of the distinctive dif-
between TGO and shock is the gradualness with which TO
a suppression of behavior as compared to the immediate

5

of punishment by mild shock (Azrin, 1959) and aversive

Ey

noise (Holz & Azrin, 1962). Although Holz and Azrin conclude

-

from their study that punishment @«ppears to be the most effective

7

method of eliminating responses, this does not mean that TC is

nelt an aversive event. On the contrary, TC has proven to bhe a

somewhat effective means of controlling an organism's behavior,
Holz, Azrin and Ayllon (1963) conducted an experiment to

asszess the effectivensss of T0 as a punishing event to eliminate
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Uging four male psycholtlc patients as

subjects, the sxperimenters reinforced bar-pressing with cig-

S
D
o,

arettes on a variable-interval (VI) schedule and then punished

D

evaery tenth response with a TC of 30 sec., Two of the four
subjects showed a decrease in regponse rate upon introduction

of the T0O contingency. The other two subjects showed no change
until another alternative response was made avallable {(one which
continued to produce cigarettes but no TC). The aunthors con-
cluded that TC is a relatively weak punisher when it is made
contingent upon a response which 1s simultaneously deliwvering

a positive reinforcer. Although TC was only mildly aversive,

it is worthwhile to note that complete suppression occurred when
the subjects were punished and provided with alternative means

of respeonding. These results seem to support the idea that un-

—

degirable behavior can be eliminated more guickly by punishment
in conjunction with providing or teaching an alternative unpun-

ished response.

\")

Another study testing the punishing effects of TC was con-
ducted by Baer (1962) with nurserv-school children. He was able

to suppress thumbsucking by interrupting cartoons when the child

M’

had hig thumb in his mouth. W%hen the TC contingency was wilth-
drawn, the thumbsucking reverted to the pre-punishment level,
Matching-to-sample is another familiar technigue used in

most
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the study of how T0 affects behavior which produces it
experiments & plgeson pecks a center key to produce a sample stime
vlus, usually of a praticular ceclor. After a fixed period of
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turned off and two cther kevs are
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Cime,



lighted. If the bird pecks abt the key of the same color as
the center key which had previously been lighted, he 1s reine
forced with Tocod on some predetermined schedule. If the subject

responds incorrectly, he produces a TC periocd and the center key
is lighted again following the TO,

Some of the major variabhles which have bheen the subject of
investigation in such matching-to-sample studies are duration
of TG, schedule of TG, and schedule of reinforcement for correct
matching responses. Ferster and &p?@l (12561) conducted an ex-
periment to analyze the first and last of those three parameters,
They found that when every correct response was continuously,
rather than intermittently, reinforced, TCs following incorrect

reszponses had little effect on matching accuracvy. The data

howed that when correct matching responses were reinforced on

16

creased from one to sixhty sec. A TC duration as great as twe

min. disrupted bhoth correct and incorrect responding.

.y

3

Zimmerman and Ferster (1962) reported similar findings with

¢ durations of 10 sec. or one

3

different TO durations. With
min. the maitching accuracy increased as the freguency of TOs

increased., However, with longer TC durations like 10 min. or
extremely short durations of one sec., the accuracy decreased,

In gddition, this study showed that malbching accuracy decreased

-~ A

g5 the number of incorrect responses necessary Lo producs a
TC was increased. The fixed ratic (FR) schedules enploved wore

PR 2, PR 4, PR &6, FR 12, FR 25, and FR 30,

Several studies nolt directly concerned with TC durstion



have notad s of the PO pariod. iller and
effects of a pre-TC
zlso varied the TO
duration and noted the conseguences. The authors found that
ags the duration of TC increased from one to four minutes, there
was a decrease in the number of incorrect responses. Thomas
(1965) while studying avoidance in pigeons, found that a five
min. TC period maintained a higher avoidance rate than did a
long duration of 15 min. BEasically, what all the studies have
found is that increasing TOC duration usually increases matching

sccuracy, but beyond

rupt matching accuracye.

A
L

1

matching~-to

in evaluating the punis

udil

oy
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a certain point the longer durations dis-
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Lime (the durations being one, twe, five and 10 min.}. Faer-

ster found that as the Jduration decreased there was an increase

in the rate of avoldance. BMorse and Herrnstein (1956) obtained
1t oy mem oy e S - 2 et . " - : 1. x '
the same reszults in a similar study using plge as subriects.

Thomas (19564) has noted an interesting finding from his
avoidance experiments, As the interval between reinforcement
was changed from nine min., to one min. there was a decrease in
the number of TCOs avolded. This would seem to be unexpected
since the subjects would lose more reinforcements in such a sit-
uation. However, Thomas' results apparently would support a
"view that when the frequency of reinforcement is high, subjects

tolerate more TUs from reinforcement.

Fechner and Ray (1959) used rats to demonstrate an avoidanc
of TCs from a fixed interval (FI) 15 sec. schedule of reinforce-

)
s

ent. JIn order to avoid a two mine. TC, the subjects had to re-
fraio from pausing longer than three sec. between lever presses.
As soon as this contingency was removed, inter-response times

became longer.

investigated the subjects' ghility to learn to avoid having car-
teons shut off., His experiment differed from the above studies

in that each response postponed a TC in a cumulative manner. I

s TG was two sec. and the subject made 25 responses in succession,
the carteon was not interrupted for 50 sec. from the first re-
sponse.  Basr falled to maintain avoildance in this group. In
zaddition to the difference already noted, a possible explanation

the lack of response conbingent relnforcement singe

the subiects were nolt reguired to make & response to starit the



cartoon. Also thege subjects had seen the cartoons seaveral
times and the T0 may nolt have baeen punishing.
There is another side to the issue of the effectiveness of

O periocds., Upn Lo this peint, the studies cited have demonstra-

£

ted that TC was at least mildly aversive. However, several

studies have demonstrated that organisms will at times escape
from positive reinforcement into a TC period. Essentially. the
same procedure is used in all the studies. Two response keys
or levers are available to the subiect. Responses on one key

~
xr

are reinforced on a PR schedule. The first response on the

other key initialtes & TC period and the second response on that
key reinstates the FR schedule on the opposite key. Azrin (1981)
and Appel (1263) both shewed that as the number of responses

uired for reinforcement increzsed, the number of self imposed

TOs alse increased. Azrin, using values from FR eC to FRrR 200,
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found that pigeons spent close to 0%

cr

Appel found that at FR 240 30% of Lthe session was spent in 70,
reinforcement, He noted that a rat will press a bar three
times in succession in order to produce a 30 sec. TC freom high

P gchedules, More TOs were produced as the FR reguirement in-

*

creased, and, conversely, fewer T0s were produced when the re-
guirement was lowared,
Zimmerman and FPersiter (1964) found +that a pigeon will im-

ze more 0z on himself the greater the difference in stimulus
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conditions during TC as compared

effect. This seems congruent with Appel's (1963) conclusion

I

that it is the change of stimulus conditions that is reinforcing.
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noted no Tos introm
a2se in iillumination, The lssue iz still not
settled, The prevalent view, nevertheless, 1s that the response
leading to & TC is an escape response which terminates the par-
ticular aversilve conditions asscoclated with the study.
Although 1t can be sald that TC satisfies the requirements
of an aversive event, the results are by no means definitive.
The experimental evidence presents a complex picture of the

aversive propertles of TC from
of the results indicate that un

tions TC can be employed to (1)

duces it, and (2) maintain the

postronement.

r

above, have utilize

behavio Most of the research
under the tight experimental co
present study is an albtempt to

effects of TC and shock on huma
extent to which TCO periods can

degiranle hehavior.

N

inforcemant,.

pogltive rei Most

der certain experimental condi-

punish the bhehavior which pro-

hehavior which results in its

8]

£ TC in eliminating temper Tane
in an autistic boy. Tew studies,

d TC as a punisher for undezirakle
in TC¢ and shock hag been done
nditions of the laboratory. The

further evaluate the punishing

n behavior and to aszcertalin the

e used to contrel socially un-

¥

The subject (2} was a seven vear old girl who had resided
at Fort Custer State Home in Augusta, Michigan, since February,



1966, Tests indicated that S's 1.0, was in the mid 30's
indicating severe mental retardaticen, Motor difficulties of
a non=specific nature were present in addition to retardation.

5 could not walk without support and could not feed herself at

he State Home. S was on 2 self-

Feeding program; however, her progress was hampered by the fact
that she threw plates, utensils, etc. when placed before her

and left unguarded. Intelligence scales suggest that her verbal

Q
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0

skills were near the age and one-half years with much of

her aspeech being in the form of mimicry and profaniitv,

-

The

v

asic behavioral problem with which this research was

concerned was S's slapping behavior which occurred whenever any-
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istance, This sort of anti-social pat-

tern of responding presented many rroblems to her parents,
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The experimental sessicns were conducte

LI

7t s 10t room located at the back of the ward in which 5 was
living. The room was egulipped with a2 small couch, a wooden
cheir and a round table., Additional apparatus used during the

seszions included a stop watch, Frult Loops, and a pink plastic

telephon The labter part of the experiment was conducted with
a shock apparastus powered by two Burgess Y-20 D.C. (30 volt)
batteries. The current was inverted bv means of two transistors

and stepped up by a transformer which yielded a maximum of 400
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Procedure

fwe days were devoted to observation of § as she inter-

acted with others in the ward setting. OChservation was scheduled

from 8:00 to 2:00 and

d

0:00 to 12:00 in thz morning and 4:00 to

£:00 in the evening. This schedule allowed the experimenter (E)

to note behavioral occurrences at meal times and while S was

,—lu

to

=R

re

1

nteract with the other children during plav. & bage-
line rate of slapping behavior was measured on the next two davs
during four 15 min. peviods: one in the morning and one in the,
afternoon on each of the successive days. Baseline, defined as
the freguency of slapping behavior emitted in a five min. periocd,
was established on the ward with 3 sitting on B's lap. Subse-
gquent sesslens were conducted in an isslated room on the ward
and lasted one hour. During the first session E sat next to 3
n the couch and by succesgive approximation E moved 3 to Et's
lap after the first 25 min. of the sgession. 3 was reinforced
sponses and/or any incompatinle
responses, such as folding

ner hands, etc. After two min. of

no slapping responses, S was gilven 60 sec., access to a pink plas-

o

tic telephone. With a stop watch B was akle te record latency

™

slap E. When 3 did emit such a resgponse, B slapped g on the

wrist and walked outside the room (with Fruit Loovs and the toyl

for a 20 sec., 70 pericd. After the 20 sec. had elapsed, E returned



ey Ehe room ang the session was S oon Bl's lan.
= i

£ v By 2 L) . I y o -
On the ninth session the nrocedure was

of B leaving the rcom for a TC period 2

facing the corner for a 90 sec, TC. During the tenth secsion

bt
o

the TO procedure was supplemented with meal contingencies. At
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experimental room, the receiving of food

» *

baeing contingent upon there being no slapping behavior emitted

Fulll

¢

for 5 sec. In a final attempt to suppress the undesirable be-
havior £ was shocked wvia electrodes attached to her left leg

for any slapping responses emltted while zitting on E's lap.

Before the chock contingency was introduced, a 10 min. baseline

‘:.?

Fige 1 shows the frecquency of slapring hehavior emiitied

five mine. period, As indicated previously, this baseline

data was collected in 15 min. periods in the merning and after-

o

two successive davys. As can be seen, the highest rate

was 42 slaps in the first five min. followed by a substantial

af the

behavicr emitted during the 1% experimental

sharti the b ohourly session
bul when one latency reached 12,0

reasponses increased wlth the



FREQUENCY OF SLAPPING BEHAVIOR

40~

FIGURE |
BASELINE DATA

of 2lan behavior ner five
mente

hour of Da

MINUTES IN BLOCKS OF FIVE

Non—cunul ative recerd of the freguency

slapping responses par five miv
pRing ;



FREQUENCY OF SLAPPING BEHAVIOR
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FIGURE 2
TIME OUT CONTINGENCY

SESSIONS

Non—~cumulative record of the freagusncy of

slapping behavior per experimental session.
A total of 19 sessions was conducted. Sas-
gions 1-10 were one hour in length and ses-
siong 11-19% wvaried in length from 40-60 min,

Meal contingencies and a change in TO nroce-.
dure ware initiasted in session nine and ocon-
-

tinued through csssion 19,




average latency decreasing to 2.5 min. while 5
Efs lap. The fewest responses {three) for all SECt

sions were emitted in session three. The latencies were 29.6
min. and 26,5 min. S had been unruly and abusive at breakfast

on this particular morning and, consequently, E had put 3 back

to bed without any bhreakfast. This was the only session in which
the Fruit Loops appeared to have any reinforcing properties. =S
went home for the weekend after session five and it is werth

noting the continuous increase in response rate following S's

t

home visit. Because of the relative ineffectiveness of TC (Z's

latencies ranged from 10 sec. to three min.) in session eight,
a procedural change was initiated in session nine. Not only

90 seC.
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were meal contingencie uced,

period during which 2 was placed in a chair facing a corner rather

|

than it being a pericd during which E left the room., For the

variad in length from 40-60 min. Session 11 was characterized
by many slapping responses; the longest latency was 43 sec. and

that £ did not slap during the first five min. of the session

-3y

and, conseguently, received about half of her meal during that

time. Latencies then dropped considerably and S continued to
hit &, the spoon, or the plate.

By sesslon 192 it was gulte evident that the TC procedure

£

fore, a completely different procsdure was introduced. Baseline

—

& o <3 - P - oy b <1 L} Bt . N -3 ]
dats was agaln collected and graphed in the Ifirst two five min,



e min. How-

as shocked for
any approximation te a slapping movement. S's response rake soon
dropped to zero andrimmained at zero except for one five min.
period in which 2 emitted only one response. Two additional ex-
perimental session of 30 min. each were conducted following this

treatment, and during both sessions S's level of responding con-

sgent

(")

sistently remained at zero. The results given in Fig. 3 pre
ather conclusive evidence of the high degree of control over

S's slapping behavior exercised by the shock contingency.

It is difficult to assess the punishing effects of a TC
procedure from this sztudy, The first five session of Fig. 2
could be used as evidence teo substantiate the relative effect-

iveness of TOj; however, the remaining sesszions suggest the inef-

3

fectiveness of the procedure. Perhaps, in this particular study

there are procedural explanations. Because several seconds

elansed from the time 3 slapped B Lo the moment E left the room
i - I3 3

Y
A

was nolt contilguous with the slapping responses. The activity

invelved in E's leaving the room or even transferring 3 to the

chalr in the corner during the second procedure mioht have had
unexpectad reinforcing effects rather than aversive consequencss,

,,.s.

that within a clinical setting the situa
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The point t
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FREQUENCY OF SLAPPING BEHAVIOR

30~

FIGURE 3
SHOCK CONTINGENCY

CHANGE OF PROCEDURE

MINUTES IN BLOCKS OF FIVE

Non-~cumulative record of

slapping behavior per five
The first ten minutes reny
data. The vertical line
of procedure a2t wvhich time

duced,




is so complex that it is prebably dmpossidble to achieve a pure

with human subjects.  The TO

wm

should be viewed as a component of a complex envirommental stime

e

ulus pattern to which 5 is exposed at the time. The complexity

of the situation is found not only i

—

1 the TO procedure emploved,
but also in the subject's reaction to the situation. It is dif-
ficult to evaluate and control for all the necessary variables
in such a situatione.

Ferheps the novelty of the first sessions contributed to

the aversivenass of the TO procedure. However, what was at first

cedly

mildly punishing lost its aversive properties as 3 wa

é.,;..

i

repea
exposed o the same hehavioral conseguences. It is guite evident
that the same TC procedure appllied to Z's behavier later facili-
tated the same behavior 1t had at first suppressed. In conclusion,
the study exemplifies the fact that TCO from positive reinforcement
is one element of a complex stimulus environment, and does not
exist apart from other stimulus elements which must be controlled
in order for TO to be effective,

The presence of a rewarded alternative 1s another factor in
the effectiveness of the application of a TO period (Holz, Azrin
& Avllen, 1963). ITn the first part of this experiment reinforce-
ment was in the form of Fruilt Loops and access to a tey. In the

latter part of the experiment Z was rewarded wit After

=
.—l
W
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®

the first four sessions, 1t was noted that neither the Fru
Loops nor the toy was & very powerful reinforcer since I often
refuged Pruit Loops and soon became disinterested 1n the Loy

-~

~ontrol over the behavior contributed to the ineffectiveness of
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the TO.

ihe schedule of posi LS
anocther determinant In the c¢ffect of an aversive event {(Ferster,
1858}, With some intermittent schedules TO may become positively

reinforcing instead of aversive (Azrin, 191; 2ppel, 1963). Al-

though there was no strict schedule of reinfercement imposed on

ftn
.

n the present study, this may very well have been =z contribe

4 3 )

uting factor. EB's presence may have been aversive to 5, whereas

Ets absence may have been reinforcing., During the first few

P

s

(i

n
H

sions in which TC was effective, E could hear 2 cryving during the
TO periods However, this ceased as the session progressed, and

o

E's absence had lest its punishing influence.

P

it may have been tha

Individual differences and environmental conditions mush be

he 1]

taken into consideration before ihe result

1

= of th

A
M

application

e
7

of the TO procedure can be accurately assessed. The past history

e EE R -JK PO X . ' . Pt
of the individual and the complex environmental situation found

in a State Home may be conducive to the development of persistent,
maladaptive behavior patterns, It is difficult to account for

the attendants' reactions to S and the other events on the ward
in conjunction with 8's anti-social behavior. The same is true
of the home situatien. £ alwavs was most uncooperative and agbusive

following her return from home visits, One can not deny the fact

i

luence up-

by

that the epyvironment will and does exert a decisive in

behsvior is in accord with ether studies (Holz & Azrin, 1963;

Azrin, 1959}, There were immediate effects with the shock contin-

gency; howeve baceuse E had to leave the State Home, no fellow

””5
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the long term effecis, Tt
ig doubnbful whebher 5's level of regponding 18 still al zerc.

If the rate of slapping behavior has increased, the administration
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of contingent or non~contingent shock should
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erce ag alne.
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