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~ ABSTRACT
- Four severely and profoundly retarded institutionalized women
se:ved'as subjects in an experiment comparing the relative - ifective=

ness of four different prdcedures in reducing self-stimulaiory behaviore

1) Response Cost, in which residents received non-contingent token rein-

" forcement at the start of a session, but lost them for each instance of

self—stimulation; 2) Demerit Tokens, in which residents received tokens
for each instance'of'se¥f—stimulation and which were éxchanged for three
minutes of time-out 6n a variable ratio 6 schedule; 3) Time-out, in which

'

residents were placed in time-out for three minutes on a variable ratio

: 6‘schedule for Self—stimulatioﬂ; 4) _No—contingency, in which self-
stimulatory behavior waszignored. Four sessioné, one session per condition,
: were.condﬁctea_daily in cbunter—balapced order, fof a total of 210 sessionsr
In adéition_to the contingencies, posture‘tréining was qonauéted during all
‘sessions. 'The effécts of the four procedures were asSessedvby a mixed,
multiple-baseline, multi—element design divided into three phases: 1) base-
' line; 2) treatment; 3) baseline. Resuits showed that Demerit Tokens pro-
duced the greatest reéponsé reduction relative to Baseline rates. Based

on thé mean of the last 10 sessions in the Baselige and Treatment Phase§

~ for each condition, the mean respdnse'reduction was: 1) Demerit Tokens -
.59.48%; 2) Response Cost = 38.56%; 3)'Tim?—out - 42.86%.( There was

evidence of generalizatién of the response reduct;on effects to No—cbn—
tingegcy sessions during the Treatment Phase for twyo subjects. For éhese

subjects the effect endured throughout the phase. There was no evidence

of generalization of effects to the target behaviors in another setting



for three of four subjects. Further, the suppressive effects of the
response reduction procedures did not endure throughout the Reversal Phase

with one ekception: responding under the Response Cost Condition remained

lower in the Reversal Phase for one subject. Finally, there was no
apparent improvement or deterioration in posture training performance
coinciding with the introduction of the response suppression procedures.
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INTRODUCTION

Severely and préfoupdly retarded pérsons'pose a challenging i
problem to applied behavior analysts. Not only are membe?s of
this.grouphtypically'lacking in behavioral skills necesséry to
their survival and emotional well bei;g, but they ﬁsually.exhibit
é diSPropqrt;opafe.gmqunt:pf behavior which is socia;ly-mdladaptive,

Self—stimulétion is an example of maladaptive behavior aﬁdxis
a class of behavior common to two-thirds of iﬁstitutionalized
‘retarded persons (Berkson & Davenport, 1962; Kaﬁfman & Levitt, 1965).
Self-stimulation is identified by its ré?etitive, stereotypical and
nén-fﬁnctional nature (Repp, Deitz & Speir, 1974). Some examples
include rocking, hand'waving) and heéd weaving (Azrin, Kaplan &

Yoxx, 1973; Kéufman &.Levift; 1565); mouthing of objects.(Foxx-&
Azrin, 1973)} hand gazing, paper flipping, cloth rolling, string .
threading, and pill rolling (AZrin,.kaplan & Foxx, 1973); and
'hand>clapping (Foxx & Azrin, 1973; Wrighton, Martin &vWelch, Note 1).

In addition to being non-functional, the high rate of self-
‘stimulatién interferes with teaching appropriate skills that have
a low probability of occurrence (Repp, Deité & Speir, 1974). 'For
this reason, several response suppression proceduresfhavevbeen deve-
loped byAapplied behavior analysts for reducing stereotypic responding.
Koegel, Fifestone, Kramme, and ﬁunlap (1974) reduced self-stimulation
in autistic chilaren by using a siap, saying "No" sharply, and holding
thé‘relevant body par£. A recently developed proéedure, over-

correction (Foxx & Azrin, 1973) has successfully reduced self-stimulation.

\
~



2.
The rationale of bvercorfectidn is "(1) to overéérrect the environ-
'mental'effects‘bf an appropriate act, ahd (2) "to require the disruptor
intensivély to practice overly correct forms of relevant behavior.
« « « The ﬁethéd of aéhieving the secdnd;objective of practicing
correct behaviors is designéted as Positive Practice Overcorrection
;p. 2)."A foxx and Airin (19735 eliminated moutﬁingvobﬁécts,'hénd
'clapping; and head wea;ing using positive practice overcorrection,
and Azfin, Kaplan;and>F§xx (1973).simi1ar1y‘fouhd a combinatiép of
positive practice and reinfércemént_of incompatiblevbehavior effective
in eliminating seif-stimuiation. Fo## and Azrinr(1973).found over-

correction superior to three other procedures in reducing the mouthing

of objects: a 10-second schedule of differential reinforcement or-other

behaviof (DRO lO:secbﬁds5, é thigﬁ slap, and a aistasteful solution.
Repp, Deitz and Speir (1974) aﬁd Repp,; Deitz andbﬁeité (1976) found
DRO schedules ranging from 1 second to 30 seconds effecfive in elimin-
atin§ a variety of self-stimulatory behavior. Excéssive head and face
tduching was reduced by Carroccio, Latham and Carroccio (1976) by making
the oppo;tunity to rent a guitar céntingent upon é rate lo&er than.the
previous rate recorded during music lessons.' |
Associated with each of these procedures, hpwevgr,’are difficulties
which make them unsuitable for certain situations. First( unconditioned
punishment-is banned in most institutional facilities for ethical
reasons (Wallace; Burger, Neal, Van Brefé & Davis, 1976). Positive
practice overcorrection has been shown to be a highly effective

response suppression procedure, but requires a great deal of time to
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administer (Foxx & Azrin, 1972). Fuxthet, it is not suited for use
in a group_training situation where the ratio of supervisor to indi-

vidual is greater than one-to-one since it is difficult to adminis-

ter overcorrection to two or more individuals at the same time. DRO
and differential reinforcement of low rate (DRL) schedules also require
constant supervision of the behavior, making the procedure difficult -

to administer in groups where more than one behavior is to be treated.

Other responée ;eductioh methods have been effectively applied to

suppress other typés of problematié behavior. One such procedure is
response cost which refers here to the qont;ngent removal of reinforcers,
uéually conditioned, such as tokens, Qoints, or ﬁoney (Weiner, 1962).
Response-cost élone has reduced caéh shortages in a sméli business
_(Marhéliﬁ & Gray, l976)‘andvhés decréased speech dysfluencies (Siegel, -

Lenske & Broen, 1969). When compared to other procedures, it has been

shown to be as effective or superior to reinforcement for correct res-
ponses (Hundert, 1976; Phillips, Phillips, Fixsen & Wolf, 1971; Bucher
& Hawkins, Note 2). Burchard and Barrera (1972) found response cost as

effective as time-out, and in his review Kazdin (1972) found response

cost superior to group therapy (Harmatz & Lapuc, 1968), aversive sound

stimulation and feedback (Kazdin,'1972), and shock and disapproval

(Schmauk, 1970). In addition to being effective with a variety of

behavioral problems, response cost has the advantage of ease of admin-
istration in a group training situation, but has the disadvantages of:

(a) usually being dependent on an ongoing tokén reward economy with the
result that individuals can be fined at such a-high rate that they

. rareiy come into contact with the backup ieinﬁorcers (Doﬁy, McInnis &
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Paul, 1974); and (b) there is potential abuse bf'staff (Bassett &
-Blanchard, 1977).

Time-oﬁtvalso haé been shown to reduce responding with a variety
of"béhaviors ihcluding banging( fiddling/and'jgrking {Pendergrass,
{1972), verbal ticé (Lahey, McNees & Mques; 1973), student.misbeha;«
‘ﬁiq; (Ramp,"Ulrich & Dulaney, 1971), and stuttéring_(édams'ﬁ Popelka,
1971) . —A diéédvant;ge~of time-out in the class:obm is thét_the;
student loses valuab%e teaching time (Martin; 1975) éarticularly if
each instance of high rate behavior is timed-out as animal studies
suggest is desirable for maximum response suppression (Azrin & Holz,
+1966) . “

 Recent research in applied settings,ihoweVer, has indicated that
- it might not be necessary to consequate every instance of behavior to
achieve response reduction (Calhoun & Matherne, 1975; Clark, Rowbury,
Baef &‘Baer, 1973; Wrighton & Martin, Néte 3; Wrighton, Martin &
Welch, Note 1). Moreover, in the.natural setting, it is difficult to
guarantee delivéry of a punishing stiﬁulué on a fixed-ratio (FR) 1
schedule (Johnston, 1972).

.In conclusion, no procedures have been. reported which both effec-
tively reduce self-stimulation and have the advantage of ease of admin-
istration in a group-training situatipn. Further, there do not appear
to be any studies of response suppres;ion that use delivery of condi-
tioned punishers that are ethanged for a punishing event. Although
a sharp "No" qualifies as a conditioned punisher, it typically does
not lead to a backup punisher.. An analogy of such a procedure in

the natural setting is.the use of demerit points for driving infractions

/‘~
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which can result in the loss of a driver's licence. Like response.
-cost, such a procedure would have the advantage of being readily

. aAminiétefed in a clasSrooﬁfsetting without the'disadvéntage of being
depenaehtlén:an dngoing token .reward economy.

For thesé reasons, the purpose of this‘study was to evaluate
thenrelative,éffec?iveness of response cost, demerit points with a
backup punishér of time-out, and time.ogt alone inrreéucing uﬁdesir—
able behaviors occufgihé at a high rate in the severely and profoundly _

retarded. Four conditions were compared: (a) no contingency, (b) a

condition in which each response resulted in the. loss of a reward token,

_(d)'a-condition.in which each response resulted in the preseﬂtation of

a demerit token that resulted in time-out delivered on a variable.ratio (VR)

schedule, (d) a condition whereby time-out alone occurred on a VR schedule.

ASevéral researchers {e.g., Baer, Wolf & Risley, 1968; Stokes &
Baer, 1977) havé emphasized the importance of evaluating generalization
of behavior change techniques and of assessing side effects of response

f suppression procedures (e.g., Johnston, 1972).

-

Thus, two additionalvpurposes were (a) ﬁo éssess the effects of
.the response suppression procedures delivered during classroom'sesgions
on a punished behavior in énother‘setting where no céntingencies exis-
ted, and (b) to aésess whether the re§p§nse;suppress£§n procedures

‘would improve or retard the performance of the individuals on an

alternate and desirable behavior being trained.




" METHOD
Subjects
| Féur adulf females, iesidehts of Cedar Cottage which is a self-
| containedvdnitlpf the Maﬁitéba Schodl for the Retarded, served as suﬁjects.
Subjécts'Vcharécteristics are Summa;ized in Table 1. Levél of retardation
was classified according  to tﬁe A.Alﬁ.D. classificétion of rétardation.
Each subject had a history of particiﬁéﬁion in a variety of ongdiﬁg‘
behavior modificatiog.programs for traininglself-care énd academic
skills such as groéming, dressing, object'identification, elementary
yocalizations, and feeding. - Participation in~behavior modification pro-
gfams was determined by each subject;s perforgance on thevMIMR Basic
‘Béhavior Test (gartin, Murreli, Tallman é Nicholson, 1975). Subjects
are placed in. programs according to test results and accompanyiﬁg
| individualized curricuii.
The criteria for the seiection of subjects for the present study

'were that each had failed to perform well in a six-month posture

training class. Each behavior was considered undesirable by either

social normafive standards due to the high rate, or because the be~-

ha&ior had been observed to interfe?e with the subject's learning appro-

priate posture in the posture training class. In the case qf one indi~-
. vidual, the behavior was self-injurious to the residént.

Setting. and Apparatus

Experimental sessions were conducted in a classroom under four
different stimulus conditions to be referred to hereafter .as the Demerit

Token Condition, the Response Cost Condition, the Time ~out Condition,




Table 1

A Summary of Characteristics of Subjects Participating in the Study .

bStanfbrd Binet

Chrono~ a "Level of o Years of -
Name logical Social Mental D - Retard=- Diagnosis -Institution- Medication
Age " Age Age “ation < alization
Kathy 23 3 yrs. 7 mos. 2 yrs. 9 mos. severe encephaldpathy 18 Mellaril
: post-natal - 50 mg T.I.D.
infecpion,
Mary - 27 untestable | untestable profound  familial | 6 No&inan
0 cultural ' 25 mg
and deaf :
Paula 25 2 yrs. 11 mos. 2 yrs, 10 mos. ‘severe . encephalopathy - 19 nil
' . ' : " . pre-natal ;
s¢aphocephaly
Brenda 23 2 yrs. untestable '."profound PKU - 11 Largaétil
' 25 mg
T Nembutal
' 1 grs
Sparine
G - 50 mg
%Yineland
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and the No Contingency Condition. For each condition, the ciassroom
was outfitté@ with four chairs for the subjects.: Each chair Had
. attached to the right side of the seat a token peg board painted white
to hola.peés; Pegs awarded for correct responding were wooden dowels ,
3.75 cm in Length. ?hévsubjects' chairs were_arranged in four different
. groupings, according.to the cqndition ;n'effect; and faced a'bne—ﬁay
mirror.a A téble for holding recording equibment, pégs, demeiit tokené,
and edible reinforcegsvwas'plaged against a wall under the observation
winaow. The reinforcer sampling tray contained a variety of céndies.

~For each cénaition, the classroom was equipped with a posture

.training'device consisting of a frame and str%ps frém a backpack.
At one end of thé room hung a burlap divider behind Which'individualized
‘posture:training trials were conducted. In order to maximize the subjects'
learningAto discriminate the four experimental conditions, four different
éets of stimuli were associated with each condition. Thé.classroém was
equipped with two floodlights and_two each of red, blue, and green
bulbs, each colour corresponding to a different condition. Plus, fof
each condition, the teacher wore a different‘ouffit: a ski suit, a lon§
dréés an@ blonde wig, coveralls and hat, and a poného and black wig.

An observation rcém with a ohe—way mirror overlooked the class-
room. The observation room was equipped with a walkie—ta;kie for
communication with the teacher, é tape recorder and a pre-recorded
tape signalling the onset of a session, ten second intervals, and

the offset of a session. A desk bell was located between the-observers

to signal the teacher when a subject should be timed~out.
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- No contingency condition. :During the no contingency'condition,

the subjects' chairs were arranged in a semi-circle, no stimulus lights
. were present, and no stimuli associated with contingencies in other

conditions were present. The teacher wore a poncho and black wig.
\ P g

Time-out condition. For thg time-out con&iiion, a kitchen timer
wasimounted on the.wall ip view of thé subjects and a time-ocut Screen
was placea just éutsidé the ciassroom door enclosing a triaﬁgﬁlaf |
épace measuring approximately 1.5 m X .9 m X 1.2 m. The subjects'
chairs were arranged in a straight row parallel to the observation
window. Blue stimulus lights were present. The teacher wore coveralls

and a hat.

Demerit token condition. For the Demerit Token Condition, the
kitchen timer and time-out screen were present as described above.
.In,addition, demerit token‘boards painted black were attached to the
left side of each chair; Demerit tékens, which were red poker chips,
were displayed in a container placed on the table in front of the
subﬁects. The demerit token boards and poker chips had Velcro strips
attached to them to allow the tea@her to quickly diséense a demefif
tokén without having to spend time positioning the tokeﬁ on the board.
The subjects' chairs were arrangea in a square, facing the observation
window. The stimulus lights corresponding to»thisvcéﬁdition were red

and the teacher wore a ski suit.

Response cost condition. The Response Cost Condition had no addi-

tional materials to those described under the general description for

the No Contingency Condition with the exception that green stimulus .

ok
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lights were present. The subjects’ chéirs were arranged in a row
perpendicular to the observation_window. The teacher wore a long
. dress ;nd a blonde wig.

Television room. The television room in which generalization

sessions were conducted was approximately 4.5 m x 9 m and was fur-
nished with sofas, chairs, tables, a‘television'set, and a hi-fi system.
The experiménter wore clothes not associated with the training sessions.

General Procedures

Sessions . : )

Four 20-minute daily classroom sessions were condﬁcted Monday to
Ffiday,.four subiects.per,session. Each seséioh corresponded to an
experiﬁental condition, i.e., No Contingency, Time—but, Demerit Tokens,
or Response Cost. -The experimenter conducted each of the four 20~
minute daily sessions. Posture training trials were conducted in all
sessions. In addition, supjects were observea daily, Mohday to Friday,
during five-minute periods in the television dayroom to test for

generalization of the response suppression procedures.

Posture Training Procedures

Posture training procedures were based largely on those which
had been standardized during two previous studies (Wrighton & Martin,
Note 3; Wrighton, Martin.& Welch, Note 1) and a prev{ous postﬁre train-
ing class of six months duration. The difference was that where appro-
priate sitting and standing previously-wére taught to subjects, appro-
priate posture while walking was an added objective in the present
study. Thelleyels of performance of threé.of the four .subjects were

roughly comparable in that three subjectsvpreviously,réached a criterion
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level of independently standing appropriately for a duration of 30
seconds. The fourth subject, Mary, had reached.a criterioﬁ cf
‘ sittiné appropriately for 40 seconds.

Appropriaté posture was defined as walkinngith (a) the head held
straigyt,with.the-jawline angled slightly less than the horizontal plane;
(b) the shouldérs backvsuch tﬁat the.shdulaer.blades held the posﬁure
traihing devicé %értical £o ﬁhe floor with the‘béck of the.heéd and
~ buttocks touching th? backpack frame; (c) the.arms hanging looSely
at the sides; kd) fhe distance froﬁ the toe of one foot and the heel
of another during a step not exceeding‘3o ¢m~ and not less than 20.3 cm;
(e)'the-approxihate lateral distance between éhe heel of the foot
whiéh is.stepping forward and the toes of the stationary foot not
exceeding 5.1 ém; and (f) toeS‘pointed forward.

Posture training class. At the outset of the study, the first

step in teaching approériate walking was standing appropriately using
the posture device for 10 seconds. Following this preliminary require-
. ment, résidents were required to walk whiie correctly maintaining the
relevant body part according to the breceding definition. The first
stéé in the walking hierarchy was two footsteps which increased by"
two-footstep increments to a target criterion of 10 footsteps. This
procedure was followed for each body part. When a sﬁbject had success-
fully reached criterion on a particular step for three successive trials,
the criterion was raised. If a subject was successful on the first
trial of the raised criterion, but failed on subsequent trials, three
successive failuxes were required before returning to the previous step

mastered. Three trials per subject were conducted during each session.



12. .

. These procedures were constant throughout all cénditions,
Prior to each session, an observer brought the subjects into the
‘ classrqom, sgatéd them in their chéirs,'diépensed five nén—contingent
-pegs in a}l but‘the Response Cost Condition, andbclosed the‘dbor upon
leayihg the room. Because.a peg was to be removed following each
response in the Intervention Phaée oféthe Respongse Cost Cohdition, it
.was neceésafy that éabh subjéct héve during these seﬁéions.enéugh pééé
to guarantee that sh§ typically would not run out. Thus, it was
necessary to dispehse more gon-contingenf pegs at the outset of the
-Response Cost sessions than the other sessions. Furthe?,'it was hypo-
thesized that since behavior would éecrease ugder the ResponseACost Con-
“tingency, it was not necessary té use the‘upper 1imit of the rate of
behavior'to satisz;thiS,réquirement; Thus, the mean rate of respoqding
asvdetermined by baseline rates was used td @etermine the number of non-
goﬁtingént peéé dispensed—at the outset of Responsé Cost sessions. For
the Response Cost Condition, then, under the baseline phase,lthe number
of non-coﬂtingent pegs which were dispensed was based on a subject's
mean rate of responding for the last 10 Responsé Cost sessions. Fof
exéﬁple, if the mean rate was two responses per minute, 40 nbn—contingent
pegs (2 X 20 min.) were dispensed at the outset of. the Response Cost
session., With the onset of the interyention phase aﬂd for the remainder
of the study, each subject received non~contingent pegs at the outset of
Response Cost sessions corresponding to their mean rate during the last

10 baseline sessions.

,. The observers signalled the experimenter to enter the room at
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the onset of a session. Standing in front of the subjects, the experi-
menter presented trials alternating between individuals. One trial

consisted of requesting a subject to take her place on the other side

of ‘the wall divider, placing the posture device over her shoulders,
and requesting her to stand up straight and walk to the experimenter.
. If a subject failed to respond to the initial request or_onlylparpially re-

sponded, the experimenter requested that the felevantbbody part be

corrected. A shaping hierarchy was adhered to as follows: (a) head;

(b) shoulders; (c)'arms; (d) toes forward; (ei length of step;. and
(£) léteral distance between feet. That is, a subject was required
~ to attend to:only one-stép in the éhaping hierarchy plus'p;evious
steps méstered. If a subject succeséfully completed a trial, the
teaéher said, “Very good (subﬁect‘s name)ﬁ;and éave her é'peg. An
unsuccessful trial resulted in the subject.being asked to sit down,

and the éxperimenter presénted a trial to the néxt subject. Tokens

were exchanged for a choice of candies given by an observer at the end
of a session on a one-to-one token/candy reinforcer ratio.

Posture training observation. During sessions, the experimenter

recorded subjects' responses to the first verbal instruction, addition=-
al verbal prompts required to correct a specific body part, whether

physical guidance was required, and duration of correct standing or

the distance walked appropriately.

Response Suppression Procedures

Behavioral Definitions
Each behavior was selected to be decreased on the basis that

(a) the behavior occurred at such a high frequency'that'it readily
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o identified the subject as deviant (Brenda, Paula, Kathy), (b) the
behavior was of such a frequency that it interfered with the subjectis

4 o " learning appropriate posture (Brenda, Kathy, Mary), or (c) the behavior

was self-injurious to the subject (e.g., Mary's nails were chewed to

the quick). The définitions of.the targetxbehaviors were as follows:

Kathy} chih thrust: Chin thrusting wés any instance of tossing
the head back with the chin thrust forward.

Brenda; hand twiddling: One instance of hand twiddling involved

an episode of patting one hand against her leg or chair, againsf the
othér hénd, pulling at the fingers~of the other hand, tapéing oﬁe
- finger between the fingers of the other hand, and bénding the_fiﬁgers
of the other hand back. If the subject switched hands, this terminated
>an episode and marked the.beginhing of ano&hef episcde.

Mary; excessive head and face touching: Placing a hand on the

mouth, face, neck, or any part of the head. Any instance of touching
and removing the hand from the head was scored as one response.

Paula; hand clapping: Any instance of clapping the hands together

was scored as one response, even though no clapping sound was audible

to the observers.

Observation procedures. Although each subject's rate of behavior

‘was high, permitting a time sampling procedure of observation, all

responses had to be recorded continuously in order to administer the

'ﬁariable ratio 6 schedule. Interobserver reliability scores, based

on continuous recording of high rate of behavior over a period of time

such as 20 minutes, however, are subjeét to inflation of the scores

~ (Hersen &.Baflow, 1976). Thus, in order to preserve the requirement
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of continuous recording and base interobserver reliability scores
on short-time intervals, the following proqedure was followed. From

an adjacent observation room, two observers recorded target behaviors

~continuously, two subjects per observer. A pre—recotded tapé»signailed
10-second recording intervals. Data sheets were blocked into 120 cor-
responding iﬁterva;s-equalling a 20-minute session. During the inter-

~ vention phase, for the Demerit Points and Time-out Conditions only, a

different data sheet was used. It'¢onsisted,of dash marks representing

one response per dash mark. When a response occurred, the observer
entered an obligque slash mark above the corresponding dash mark. The
vpurpose'of this daﬁéAéﬁeet was to pérmit the observers to signal thé
experimenter when a subject should be timed-out during the Demerit Tokens
and Time-out Condition, according to the appropriate variable ratio.

Pre-selected dash marks signalling time-out were circled in red prior

]

to a session according to a variable ratio 6 schedule to be described
later under Experimental Phases. Throughout all conditions and phases,
the observers signalled the teacher following each response by means

of a walkie-talkie in order that the teacher could apply the appro-

priate contingencies. Each subject was numbered (1, 2, 3, 4) and the

observers called these numbers when the corresponding subject made

a response. Additionally, during the Demerit Tokens and Time-out

Cohditions; the observers signalled the teacher to send a subject to
time-out by means of a desk bell. Thus, an observer rang the bell
and called the subject's number at the appropriate time.

Television room observations. Once daily, in the television room,
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the teacher recorded the subjects' target responses, five minutes per
subject. The onset and offset of observation periods was signalled by

‘. means of a pre-recorded tape.

Interobserver reliability. Prior to the Baseiine Phase, the
observers practiced recording until agfeémept of "at least 80% was
‘reéched feached at lea§t once for each sﬁbject. _interobserve; réliability
data was.gatheied for 23% of the séssions by two iﬁdépendent observérs”
who were located in Ehe same observation room as the regular observers.
Agreement was éalcﬁlated for each interval by dividing the number of
responses per interval in which the observers agreed by the number of
responses per interval in which the observers did not agree plus thé

_number of responses per %nterval in which the observers agreed and mul-
tiplying by 100 to yield percentage of agreementsf Intervals in which
both obse;vers did not record responses were eliminaﬁed from the calcu-

lations.

Experimental Phases

As shoﬁn in Table 2, the experimental design was a mixed ABA multiple
baseline design, with multiple elements in the B phase (Sidman, 1960;
Uliﬁan & Sulzer—Azafoff, 1975). Thét is, after the initial baseline,
intervention procedures were introduced on a multiple baseline across
.subjects and were withdrawn according.to a multiple féversal design.
Further, at the onset of the intervention phase for each subject, three
different conditions (Demerit Tokens, Time-out, Response Cost) were intro-
duced simultaneously while no contingencies continued in the fourth

condition (No Contingency). Throughout the study, one session for each

" experimental condition [No Contingency (NC), Demerit Tokens (DT), Time~
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. Table 2

Experimental Design

Experimental Phase

Subject Baseline Intervention . Baseline

Kathy nec? NC NC

DT - DT - DT
TO TO TO
RC RC RC

Mary NC NC NC

| 1 DT I DT DT
TO _ TO TO
RC RC _ RC

Brenda - NC . NC . , NC -
DT » : DT ‘ - DT
TO TO : TO

" RC RC ~ RC

Paula NC NC NC
pT s DT DT
TO ' : - TO TO
RC T RC RC

'?NC refers to No Contingency; DT refers to Demerit Tokens;
T0 refers to Time-out; RC refers to Response Cost.
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out (TO), and Response Cost (RC)] wés conducted daily, totalling four
daily sessions. Sessions were.conductéd in random order as follqws:
| RC, DT, NC, TO;‘NC, RC, TO, DT; DT, TO, RC, NC; TO, NC, DT, RC; and
then recycled.

‘VBaseline
Duringvthe initial Baseiine Phase, only posture training
flprogeﬁuréS-wefe in effect'for all conditions. No puhishment éohﬁiﬂgehcy

for the target responses prevaiiéd. The stimuli associated with each

N ,

condition were present during baseline sessions. That is, during .
Demerit Token séssioné, the demerit tokens, kitchen timer, time-out
écxeen,.black demerit token boaras,_and red stimu;us.light were pre-

sent, and so on for each condition.

Treatment . . ) i .

No contingency. For the purpose of assessing generalization of
the responsé suppression procedures as-well'as possible contrast effects,
baseline procedures were conducted daily during one session during
the Treatment Phase. |

Demerit tokens. During the Demerit Token sessions, demerit tokens

. wefé delivered contingent upén each instance of the target behaviors.
Upon receiving the signal from tﬁe observer, the teacher placed a
demerit token on the subject's demerit token board. ’Nothing was said
to the subjects, but the teacher frowged while presenting the token
and then turned quickly away.

Demeriﬁ tokens were exchanged for a three-minute period of time-out
on a VR 6 schedule of time-out. When a subject waslto be timed-out

after receiving the appropriate number of tokens and upon receiving a
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signai from the observer, the teacher askéd the subject to leave the
room and set the timer. A VR 6 schedule was selected since Wrighton

and Martin (Note 3) found that a VR 6 schedule of a handslap effectively

decelerated undesiréble behavior in threé of the present study's four
subjects (Kathy, Mary, Brenda) to an acgeptable level within twenty
20-minute sessions;-~Using the same VR schedule in this study as thét
ﬁsed in the.prévious study facilitafed a coﬁpérison ACross-stﬁdiés.

In the earlier experiment, responses to be punished were selected from

a table of random numbers. ZEach 2nd, 14th, 17th, and 18th reséonSe in
a 24 ?esponse sequence was punished. Thus, in thé present study} each
"subject was ;emoved from the clasSfoom after collecting 8, 12, 3, and 1
| demerit tokens representing the 2nd, 14th, 17th, and 18th responses.

The number of responses that could occur without resulting in time .out,

therefore,;ianged from O to 11. . .The program recycled after a sequence
of 24 responses was emitted. Within each 24 reépénse éycle; four‘
responses were timed—out, yielding the VR 6.

To control fér subjects learning the sequence, the VR 6

schedule was programmed continuously over all sessions. This method

of programming also ensured that occasionally each subject was punished
after the first response was emitted in a session and, therefore,

controlled for the subject's learning that one response was "safe" per

session. The VR 6 schedule began immediately upon the experimenter's
opening the claésroom door and terminated upon closing the door when
leaving. Thus,’any responses that might not have entered into the

. 'schedule were not emitted in the presence of the experimenter.
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Time-out. During the time-out sessions, the observe;s signalled
tbg éxperimentér when a subject should be timed-out achrding to the
* VR 6 schedule as described under Demerit Tokens. The diffefence between
tﬁe Demerit Tokeﬁ séséionsvaﬁd Time-out éessions was that demerit

tokens were not delivered after each response during Time-out sessions.

Response cost. During response cost sessions, pegs were removed
contingently aftéf each response. The observeré signalled tﬂé expefi—
menter when.a response had occurred. If a subject lost all of1her
pegs auring a response cost session, the observer explained to.the
subject at the end of the session that if she did not have any‘pegs

she did not receive any candy.

Return to Baseline

Following a differential number of sessions for each subject in
the Intervehtion Phase, a return to baseline procedures was insti-
~ tuted for all conditions. |

RESULTS

Reliability

Interobserver reliabilities were gathered in 23%.of the sessions.
Mean reliability scores for the four subjects ranged from 81.33% to
86.4% with individual ses#ion scdfes for each subject ranging from

31.81% to 100%.

Demerit Tokens versus Time-out versus Response Cost

_ Figure 1 shows mean responses per minute for the last 10 sessions
for each condition for each subject. Results indicate that Demerit

Tokens produced the greatest response reduction within the Treatment
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Phase for all subjects. During the treatment phase across subjects,
No-cpntingency produced a mgén of 2.62 times as much responding as
Démerif Tokens; Time-out produced a mean of 1.43 times as much res-
ponding as Déméri£ Tokens. Response Cost pfodubed a mean of 1.47
times as much respopding as Demerit Tokens, and Response Cost resulped
in 1.b2 times as much responding as Time-out. |
Table 3 sho&s the'percentMOf response éhaﬁge pér condiéibn fér
each shbject from Bageline to Tfeatment Phases. fhe results indicate
that Demerit Tokené produced the greatest response reduction relative
to the baseline rates for the four subjects. The>meanAresponse reduc -~
tion was: 13 Demerit Tokens = 59.48%; 2) Response Cost = 38.56%;
3) Time-out = 42.86%; 4) ‘No-contiﬁgency = 14.24%.

Generalization to the No-contingency Condition

The Nd—contingency Conditidn'(oabo) in Pigure 2 shows mean responées-
per miﬁute in blocks of foﬁ; seséions’fof each subjeét acfos54éxperimental
conditions. Some transitional generalizatioh appears evident in the

AN
Treatment Phase for Kathy, and clear generalization effects are evident
for Mary.  For Brenda and Paula, however, geheraiization effects are

borderline. Paula's data in particular, are too variable to evaluate.

Generalization Across Time

As shown in Figures 1 and 2; the suppressive effects of the res-
ponse reduction procedures did not endure in the Reversal Phase, parti-
cularly for Kathy and Mary.

Setting Generality

Figure 3 showed no evidence of generalization effects to the
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Subject: No-contingency . Time-out Response Cost Demerit Tokens
Kathy +17.9Q\ -9.80 . =41.5 -53.00
Mary -40.70 -89.74 -88.57 -95.36
Brenda -25.39 -13.39 +38.17 -13.30
-8.85 -58.51 -62.36 ~76.26

Paula

a .
Calculated on the mean responses per minute for the last
of baseline and treatment 'phases for each condition.

-

10 sessions
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punished behavior in another setting with the possible exception of
Paula, although the data appear to be more variable than during
sessions.

f

Interactions with Posture Training

There is no evidence of correlation between the onset of the

Treatment Phase and improvement or deterioration in the subjects’

" performance during posture training. §




g © DISCUSSION
For all subjects, the data indicate that demerit tokens in

'eonjunetion with a backup punisher of time-out reduced self stimulatory
behavior more effectively-than either time—out alone or response cost.
Response cost resulted in an intermediate rate while time-out was

least effective. None ef the response euppression procedures; however;
entireiy eliminated fespending.and there were no apbareﬁt differeneee
AacroSs conditions in\the immediacy of response reduction nor duration
of response suppression.

' Several explanations for the relative weakness of the time.-out
-procedure are plausible. . First, the dqration of time-out might have
been inappropriate for these subjects. Since'none of the subjects, how-
eQer,vhad previous experience with timeéout and since current research
appears to indicate thet shortiperiods.of time—out are effective if
they do not follow longer éurations (Wﬁite 93.353' 1972), duratioﬁ
'ié’not,likely a significant factor. Second, a constant duration
. . : .

of ‘time-out was used ‘in this study irrespective of the subjects'
behavior at the time of release. Since all the subjeets had the
oééortunity to engage in the takrget behavior just prior to being ree
leased, it is possible that.self—éeimulation Qas adventitiously
reinforced during time-out. Third, the schedule of ;ime—out might

not have been sufficiently frequent. Clark et al. (1973) found a variable-
ratio 3 (VR 3) 'schedule of time-out equally as suppressive as fixed-

ratio 1 (FR 1) although higher values of the schedule were not:

Wrighton and Martin (Note 3), however, successfuliy reduced the same

|
|
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|
|
i
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behaviors in three of the present study's four subjects using a VR 6
schedule of a handslap, suggesting that the nature of the punishing

stimulus may be more critical than the schedule.
i

An:advantage of the VR 6 schedule of time-out used in the present

study was that it involved less loss of training time than would an.
FR 1 schedulé. Additional work on the paft of the teacher, however,
was requiréd to monitor the schedule.

A comparison of .demerit tokens to response cost is difficult since

the backup punishers differed for each procédure. Moredver, the
difference in effects betﬁeen the two procedures was small. Within
tﬁe-Demefit Tokens Condition, it can be inferred that the.demerit
tokens component was a more-critical vafiable than time-out in the’
demerit tokeh procedure, since VR 6 time;dutalone produced highér re-
spénding th;n response cost, while the addition of demerit tokens
(dispensed on FR 1) to VR 6 time-out decreased responding to below that
~of response cost. @hus, FR 1 demerit tokens possibiy are more sup-
pressive than FR 1 response cost.

In response éost, the backup value of a token depends on the

number of points which can be earned, the cost of the backup reinfor-

cers, and the points needed to survive the system (Kazdin, 1972). In

-
{

demerit points, the backup value of a token depends only on the cost of

the backupipunishers. As Kazdin (1972) has remarked about Response Cost
and which applies to Demerit Tokens as well, the actual backup value
- might not be the most crucial compdnent.‘ Rather the actual signalling

function of the tokens might be more important.
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Few procédural differences exist between response cost and
demerit tokens. Typically for each the behavior is consequated

after every response and very little time is involved in the delivery

or removal of a ﬁoken. In the case of response cost, particularly
with high rate behaviors, there is the problem of the individual
losing all of her or his tokens (Doty, McInnis & Paul, 1974). This

occurred on four occasions for Brenda and once for Kathy in the

present study. Respgnses which occurred after all pegs had been

llost did not resuif in a debit to the subjects which carried over
to the next response cost session. Thus, it is possible that sub-
jects learned that responses occurring after all tokens were removed.
would not be punished. Indeed, Brenda's responding increased during
the treatment phase under Response Cost by 38.17% ‘over Baseline rates.
Demerit tokens circumvent the problems associated with the inter-
dependency df response cos; and a token reward eéonomy, but require
that an additional‘backup punisher be programmed and administered.

AN
' The backup punishers available are considerable (e.g., time-out, loss

of privileges, handslap, social punishment) and can be chosen with

special regard to the severity of the behavior and an individual's
responsivity to particular types of punishment. Moreover, demerit

tokens can be programmed to interact with an ongoing token economy. For

example, the backup punisher could be either the loss of conditioned re-
inforcers or backup reinforcers. For example, Xazdin (1972) reported a
study by Upper (Note 5) who issued demerit tickets which denoted tokgn

loss for rule violations by psychiatric patients on a token economy ward.
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A major concern associated with reésponse suppression procedures,
particularly those involving punishment rather than reinforcement,
involﬁes the positive and negative side effecfs of these procedures.
Azrin and Holz (i966)vhave documented several negative side effects
assqciated with the presentation of an aversive_stimulﬁs inclu@ing
.attempts to escapé the»punishing stimulus and heightenéd emotionality
of'én uﬁdesirabie nétute. As wéll, Coughlin (1972)'§ame to fhe |
tentative conclusion\that withdrawing positive reinforcement can
function as an aversive event. On the other hand, some studies have
reported unplanned improvements in behavior occurring in conjunction
With a response suppression procedure (Doleys, Wells, Hobbs, Roberts,
Cartelli, 1976; Moore & Bailey, 1973; Risley; 1968;-Wrighton &
Martin, Noté 3). Although, in the present study, there was no
noticeable'improvement in the subjects' performance of the posture
task being trained, éne sﬁbject (Maij) became‘noticeably alert and
attentive to the t?acher after the introduction of the treatment variables.

Some additional observations were mader of the subjects' behavior
during the response suppression sessions. Table 4 pfesents typical
Vcaﬁments by .observers. |

Twelve standard opportunitieé (4 subjectsvx 3 procedures) existed
in which side effects couid have been\displayed. Asfshown, only thhy
reacted with ﬁndesirable emotionality and behavior durihg isolation in
time-out. ‘During the Time-out Condition, while in the time-out space,
she frequently swore; yelled, bit her arm, banged her head and kickéd

the wall. During the Demerit Token Condition, while-in time-out, she
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‘Table 4

Reactions To The Delivery of A Contingency

31.

Response
Suppression _
Procedure Kathy Mary Brenda Paula
Time Yelled -in TO No .reaction. No change in - Smiles at
out 26 face slaps. Looked puz- "expression. teacher when
' 32 head bangs. zled. Quiet and relax- leaving room,
Kicked screen Might have - ed coming out. Seemed "pouty" .
off. smiled faint- No change in ex- upon returning.
ly when leav- pression. Tried to hug
ing. Smiled when told teacher.
to leave. Makes muttering
Looked startled; noises in TO;
yelled "no". agitated.
Muttering, laugh-
ing & yelling.
in TO.
Response Looked upe. Looked at No reaction. Stared at pegs.
Cost Smiling. .- token. Chewed hand. Appeared pouty.
L.ooked down. Put hand Looked around Agitated. :
Smiled. down., room. Stared at pegs.
Looked at Chewed hand. Smiled.
teacher. - No reaction. Sat most of
AN ~Smiled; said session with
"Ah". one hand on
‘ laces & one on
- face.
Demerit Looked at Looked at Left room Looked at token.
Tokens floor, token. . quietly. Played with hair.
smiled. Put hand down. No twiddling. Smiled on way to
Looked at Blank expres- Looks startled. TO.
token. sion. . Looked at Looked at pegs
) teacher. “after returning
Said "No". from TO.

Looked at token.
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behaved similarly, although she exhibited pleasure in this condition
when given demerit tokens. Kathy also smiled when her pegs were re-

" moved during Response Cost, and Paula sometimes showed pleasure during

all three punishment conditions when the contingency was applied.
Brenda and Mary consistently did not show discernible reactions under

the punishment_conditions.' It is clear that in the present study,

all three procedures were suppressive to varying degrees even though

the prccédures did not necessarily genefate undesirable emotionality

and behavior in 10 out of ;2 situations. Of note is that the case of
most extreme emotionality (Kathy during the Time-out Condition) correlg-
ted wifh.the least responéé reduction.

On the basis of these findings and in the relative absence

of guidelines governing the use of response suppression procedures

plus the fact that parents and others appear to use punishment procedures
rather extensively (Forehand, King, Peed & Yoder, 1975; Johnson &
Lobitz, 1974), continued research into the effects and side effects

of a variety of response suppression procedures appears not only

warranted but necessary.




APPENDIX
REVIEW OF THE LITERATURE

Severely and profoundly retardea persons pose a challenging problem
to applied behavior analysts. Not only are members of this group
typically lacking in behavioral skiils necessary to theirrsurvival and
—.emotional well being; but they usually exhipit a disproportionate amount
_of behavior which is socially maladaptive.

Self—stimulation'is an example of maladaptive behavior common to
two-thirds of institutionalized retarded persons (Berksoﬁ & Davenport,
1962; Kaufman & Levitt, 1965). Self-stimulation is identified by its
repetitive, stereotypical and nonfunctional nature. Some common exam-
a'ples include rocking, hand waving, and heaé weaving (Azrin, Kapian-&
Foxx, 1973; Kaufman & Levitt, 1965; mouthing objects (Foxx & Azrin,
1973) ; hand gazing, paper flippiné, cloth rollinq, sﬁring threadihg,
and pili rolling (Azrin, gaplan.& Foxx, 1973); and hand clapping
(Foxx & Azrin, 1973;‘Wrighton, Martin & Weicﬂ, ﬁote 1).

Foxx and Azrin (1973) have developed a theoretical analysis of
self—stimulatoryvbehavior, characterizing it as an imbalance of
reinforcement for self-directed rathervthan outward—directed behavior:

Frem a reinforcement orientation, prefound
retardates can be considered to suffer from a
deficit of functional (reinforced) behaviers
'directed toward their physical and social en-
viroament because of their intellectual, physi-
cal aad perceptual deficits, which probably

cause such behaviors to be extinguished or




punished . ; . the process can be considered
as self-perpetuating. (p. 13)

The reinforcers, according to this view, are tactual, proprio-
ceptive, and sensory stimuli (Azrin gE_gl:,'l973).in contrast to
behavior whieh acts on the enﬁironment and which is reinferced by
stimuli. of a tanéible end social nature and thus is dependent on
the_existence of a complex repertoire for.their pfocural. They
seVerely ana profbundly retarded, in particulaf, typically lack
the coﬁplex behavioral repertoire necessary to mediate between
themselves and others, and teaching these skills to this population
is fregquently hindered by the presence of high rate self-stimulation.
To permit‘the learning ef'newibehavior.and to decrease sociel
unattractiveness; several resnonse suppression procedures have been
;developed for reducing stereotypic responding.

The most obvious treatment for this behavior, extinction, is
implied by a traditional operant analysis of self—etimulatory behavior.
In this view, behavior is assumed to be reinforced by events external
to .the inaividual. ‘Thus, extinction (discontinuance of reinforcing
stimuli) should eventually eliminate»trounlesome behavior. Limitations
of this analysis have been noted by Gardner (1969). _First, it is
dlfflcult to identify reinforcing events, and once identified, control-
ling their occurrence frequently proves impossible. 'Further, the
analysis of Fonx and Azrin (1973) mentioned above poses another prob-

lem for the use of extinction in the treatment of self-stimulation in

that internal reinforcement precludes the use of extinction.

RSN D
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Fortunately,'applied researchers who have sought tc reduce self-
stimulatory behévior have de&eloped gffecti#e methods of response
Vreduction othex than extinction. These include puﬁishment and re-
inforcement'proc;dures.- Studies of punishment procedures for self-
stimulation will_be_revieWed hére.for retarded and other populations.
In addition, punishment studies Which have been shown to be effective
in ;educing other types of inappropriate responding will.be identified
for the éurpose of evaluating their potential efféctiveness ih sup-
pressing self—stimulation.‘ The present review will focus on human
punishment studies reported in the last‘five years. Stuaies prior to
1972 reporting on punishmenf procedures used with humans have been
-reviewed-elsewhere (Gardner, 1969; Johnston, 1972; Kazdin, 1972), but
.will be referred to wheniappfopriate; In addition, ﬁedent studies of
reinforcement response suppression procedures. also are included in the
present review. |
« Punishment

Definitions of punishment have varied (e.g., from Thorndike,
1911, to Dollard & Miller, 1950, to Skinner, 1953, to Azrin & Holz,
19é6). The definition of punishment adopﬁed by this paper will be‘

. that of Azrin and Holz (1966)'Wi£h a minor modification, The defini-

-
7

tion will read: a reduction of the future probability of a specific

résgonse §§_§_result of the immediate delivery or withdrawal of a stimulus

following that response. The modification, or withdrawal, permits in-

clusion of punishment procedures which can be grouped into two classes

“on the basis of whether the operations followed involve the presentation
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of éﬁimulus conditions following a specified response or whether

the operations involve the Qithdrawal of stimulus conditions following
Ia specified response. In the first category are prgcedures which

~ involve the presénfation of unconditioned aversive stimuli (e.g.,
electric shock) and conditioned aversive stimuli (e.g., "No"). 1In

the second category are such procedures as time-out and response cost.

Unconditioned Aversive Stimuli

The‘most widely‘investiéated punishment stimulus undoubtedly
has been electric shock, studied for the most part with animals.
Shock with humans began to be used in the early 1960's (Gardner, 1969)
primarily for self—destructive'behavior,‘tant;ums, and behaviors other=
Wiseldanéeréus to the self and others (e.g., climbing, ruminating).
Ethical considerations have confined the use of shock to serious in-
dividual behavioral problems, usually as a last resort procedure
(Gardner, 1969). During the eight years since Gardner's (1960) review,
only seven studies\werelfound using shock} two with alcoholics, two
to reduce cigarette smoking, one for drugringestion; and two with
the retarded. In contrast, Gardner (1969) found seven studies between
1564 and 1968 using electric shock with the severely and prcfoundly
retarded alone. |

There appear to be no recent reports using eleé£ric shock to
treat self-stimulation, but Corte, Wolf, and Locke (1971) found that
continéent shock was effective in decreasing self-injurious behavior

.compared with extinction which was:entirely ineffective with the two

subjects with whom it was used. The effects of shock were specific




only to the setting in which it was applied, however, limiting its

therapeutic value.

Kircher, Pear and Martin (1971) compared reinforcement for

correct responses plus a sharp "No" for errors to reinfdrcement for
cbrrect_responses plus électric shock and "No" for errors and in-
attentive behaviqr. The condition ﬁsing shock produced more words
léarned and'less»inatﬁenfive behavior.than thevno shock condition.

Other unconditioned punishing stimuli have been used effectively

with humans. Gardner (1969) reported.two studies, one which used
cayenne pepper (Blackwood, 1962) and another which used é hairtug
(Banks,& Locke, Note 4) to control vomiting and eye gouging respect-
ively. johnston (1972) reported a hand-slap (Birnbrauer, 1968) and
noise to control errors in buttbn\pressing, multiple-tics, and
stuttering (Barret, 1962; Flanagan, Goldiamond & Azrin, 1958; Gold-

iamond, 1967).

For the problgm of self-stimulation, Koegel, Firestone, Kramme,
and Dunlap (1974) successfully treated two autisti¢ children using

a slap,‘or bfiefly hoiding the relevant body part, in addition to

a sharp "No!". No analysis of the separate components of the proce-

dure was attempted. Of note, is that appropriate play behavior in-

-
{

creased concurrently with the onset of punishment, but decreased to

baseline levels with the withdrawal of punishment.
Bajwaj, Libet, and Agras (1974) used lemon juice squirted into
the mouth of an infant to control rumination, and Tanner and Zeiler

(1975) found aromatic ammonia effective in controlling self-abusive
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behavior in an autistic peison.

Summary. It appears thatvrecent applications of unconditioned
éunishing stimuli have tended £o be used primarily with life-threatening
behavioral probléms. Apparently, however, the decreasing trend in the
use of shock has not appeared to correlate with an increase in the
use of othef unconditioned punishing stimuli. Pérhapg with the
advent and refinement of othef.ﬁehavioral control techniques, sericus’
behaviorél problems‘?re being controlled by other, less-painful, means.
Alternately, it ié possible that journals are‘refusing to publish
articles which report using primary aversive stimulation out of fear

of arousing public criticism.

Response Cost

Response ¢tost will not be uséd here to denote physical effort
(e.g., McLaughlin & Nay, 1975); rather, the term will be used to
refer to the contingent removal of reinforcers, usually conditioned,
such as tokens, p;;nts, or money (Weiner, 1962). Response cost,
then, conforms to the definition of punishment used here in that it
iﬁﬁolves the withdrawal of a stimulus event immediately contingent
upon a specified response which reduces the future probability of that
response. ) | f

Withdrawing privileges or imposing fines have been popuiar methods
of social control for centuries. Kazdin (1972) cited biblical refer-

ences of withdrawal of privileges, and fines comprised a part of

. penal codes early in recorded history.
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The withdrawal of reinforcers implies, of course, that an
individual is in possession of reinforcers prior to their removal.

This is accomplished by two methods. An-individual can be given

reinforcers}non—contingently at the outset of a specified period
whergby thgy are lost cbntingently when specified responses are.
emitted (Weiner, 1962). Alternétively, the individual can earn
conditioned reinforcers for'specified appropriaté fesponding and

;-lbseithem for specifiéd inappropriate responding (Kazdin, 1972). On

the other hand, in laboratory settihgs, fines have generally been levied
for the same response that is reinforced, such as button—pressing
(Kazdin, 1972). The majority of systematic investigations of response
cost_havé been conducted with human subjects with points used as con-

- .ditioned reinforcers.

As Azrin and Holz (1966) noted, the greatest suppression of
responding occurs when an alternative response to the punished one
is reinforced. Acgordingly, in applied ;esearch or the clinical
setting, response cost and reinforcement of alternative desirable

behavior are frequently used. Hence, studies which investigated

the effects of response cost alone have been few. Most investigations

have involved evaluating response cost superimposed over a reward

-
{

token system (reviewed by Kazdin & Bootzin, 1972) while a few have

iﬁvestigated the comparative effects of response cost with other
procedures to feduce responding (Burchard & Barrera, 1972; McLaugh-

1lin & Nay, 1975).

Response cost only. Xazdin (1972) reviewed ten investigaticns
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eVaiuating response cost alone with the general finding that response
cost is effective in suppreésing behévior.

Siegel, Lenske, and Broen (1969) investigated response cost to
suppress speech dysfluencies in normal speaking college sfudents.
Each dysfluency (repetition or interjection of a sound, syllable,

- word, etc.) resulted in the loss of a point which eqﬁalled one Cent.
Points were awarded n&n—contingentiy at the‘butset of a session.
Dysfluenéies were suppressed tc near-zero levels of responding for
four of five subjects during spontaneous speech episodeé. Further,‘
although there was some recovery during the second baseline, the
dysfluency rate showed durability of effects over time and generali-
éation of the effects to no-contingency reading probes.

In a Small>business'setting,ﬂMarhoiin and Gray (1976) used
responsé cost to control cash shortages. The tesponse cost contingency
was applied on a group basis to overcome the difficulty of not being
able to identify tye persons responsible'for the shortages. Any
shortage exceeding one percent of the cash sales was éveraged among
the employees and subtracted from each cashier's-saiary. An ABAB
reversal design was used to evaluate the effect of the contingency.
As predicted,.the combined respoﬁse cost and group contingency effec-
tively suppressed cash shortages to below one percegé of the daily
césh receipts. Further, thé total ¢ost to each employee fbr the
experiment was' $8.70, demonstrating that the actual fine need not

be large to be effective in its suppressive effects. The study,

however, did not control for employees underringing sales of short-
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changing customers if stealing was (one of) the reason(s) fbr'the
shortages. Thé authors caution agaihst using such a procedure until
more is known about the eﬁployee behaviors responsible for the short-
ages. If theft is the reasén, then shortchanging the customeflrather
than tbe employer simply solves the employer's: problem and not society's.
In addition tp these issues is the problem of "shortChanging"'the

honest employee.

Y

Response cost versus reinforcement. The conclusions which
can be drawn regarding the relative effectiveness of response cost
contingent on undesirable behavior and reinforcement contingent upon h
desirable behavior and a combination of the two are tentative. Further,
not allvétudies have attempted & separate analysis of each. ZXazdin's’
(1972) review of the literature found équivocal results in studies com-
paring token reinforcement for appropriate respon;es_and response .cost
for errors. In.one study, response cost for errors was mére effective
than reinfb:cemen;\for correct responses (Phillips, Phillips, Fixsen
& Wolf, i971, Expt. IV) in reducing errors on a quiz while the combin-
ation of the two was most effective. Contrarily, ﬁwo other studies
3(Bﬁcher éHawkins,Note 2, Panek, 1970) found no difference in effects
between token reinforcement for én alternative response and response
cost for disruptive responses in reducing disruptivé_behaviors or
géneratinq common word asséciations in schizophreniés.

Studies pﬁblished since 1971 have tended to support the
-finding of no difference in effects of ﬁoken reinforcement for appro-

priate responses and response cost for errors. Reisinger (1972)
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reported successfully treating anxiety-depression by combining

. token payments contingent on.émiling and token costs contingent on
qrying. While-no attempt was made to evaluate the respective gffects
of token reiﬁfor;ement and response cost, noteworthy is the durability
of effects'over,a fourteen month period following discharge.

Kagfmah and O'Leary (1972) found no siénfficant differencesfusing
an ABAB design bétween token rewards for reading skills and fésponse
cost proéedures for disruptive behavior in psychiatiic patients.
Further, the tokeﬂ loss condition did not generate adverse emdtional
and behavioral side effects. -

Iwata and Bailey (1974) found no differences in the effective~
ness of fewards for arithmetic performance versus cosf procedures
in reducing rule violaticns apd oﬁf-task behavior in elementary
special education students. While arithmetic output doubled, accuracy
was unaffected and given a choice of either contingency, no preference
emerged. One sociglly significant finding was that the procedures
generated some differences in the teacher's behavior in that the
token reinforcement Conditioﬁ led to an increase in comments of approvél
b§‘the teacher.

Walker, Hops, and Fiegenbauﬁ (1976) , using a variatioﬂ of the
ABAB design, evaluated the relative eﬁfectiveness_of((a) changing the
setting; (b) social reinforcement; (c) token reinforcement; (d) and
response cost in modifying deviant classroom behavior. - The most power-

ful treatment effects were'produced in those phases in which all three

treatment variables-and one setting variable were in operation. The

 OF MANITOBA
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procedure of adding variables cumulatively, as this study did,
does not permit a clear evaluation of the variables in isolation.
vFurthgr, the response cost condition was the last to be added
‘and a ceiling‘effect was imposed by reporting behavioral chanée
in terms of percentage of.appropriate behavior. Nevertheless,
the proportion'oanppfopriate behavior accounted for by fhe addi—
tion of response cost was 17% éompéred to the addition of tokens
which accounted for approximately 19% of appropriate behavior

v N
generated. The overall finding was that a combination of variables
was most effective.

Hpndert (1976) , on the other hand, compared the relative
effectivéness of token reinforcement, response cost, and a cqmbination
of both‘in increasing attending and arithmetic performance in ele-
mentary_school children and founa no differences across the three
procedures and no clear preferénce for procedures across subjects.
Hundert evaluated the variables using a multi-element training
phase (Sidman, lé%b)_preceded and followed by a baseline thereby
eiiminating possible sequence effects as in the Walker et al. (1976)
étudy. A weékness of the Hundert study, however, was that it did
not ;nqlude a baseline condition dﬁring the treatment phase. Thus,
it is not éossible to evaluate potential genéralizaiion or contrast
effects. . | ) |

In summary, studies which have used the ABAB reversal design,

or a modification of it, suggest that no differences exist between

response cost and reinforcement in deceliérating undesirable behavior
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and generating desirable behavior, but that the combination of the

two procedures is superior to either response cost or reinforcement

alone. The latter effect supports the general findings of Azrin

and Holz (1966) using animals as subjects, namely that greater
suppression occurs when a reinforced alternative is:provided.
The Hundert study, however, using a combination ABA multi-element

(with multiple conditions in the B phase) désign rather'than an :

'

_ABAB design caStsvdpubt on the superiority of the,combinatioh of

token reinforcement and token response cost over either element
alone. As Walker et al. (1976) have stressed, additional component
analyses are required.

Response cost relative to other response suppression procedures.

In Kazdin's review, the.autpor found response cost suéerior to group
therapy in treating obesity (Harmatz & Lapuc, 1968), aversive sound
stimulation and information feedback {Kazdin, 1972) in suppressing
speech dysfluenc?gs, and shock and disapproval in facilitating

avoidance learning (Schmauk, 1970).

Burchard and Barrera (1972) found "few appreciable differences"

between the effectiveness of time-cut and response cost of comparable

magnitude (e.g., 30 minutes time-out vs. 30 tokens). Higher wvalues
of each procedure were more suppressive and became ;ncreasingly so

vis—-a-vis lower values (5 tokens vs 5 minutes). It is quesfionable
whether number of minuﬁes can be eqﬁated with number of tokens, but

it is, nevertheless, interesting that equal numerical values of the

different procedures produced comparable results. .
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Myers (1975) compared extinction, differential reinforcement
of other behavior (DRO) and'response cost procedures in suppression
.of sérious finger biting in a retarded boy. While extinction had
'ﬁo effect and Dﬁo was moderately suppressive, response cost éombined
with DRO, completely eliminated the behavior. No evaluation was
made of response cost alone.

Issues related Eg_res?onse cost. As with any behavioral change

program, several i;Fues are related to the use of response cost in the

applied setting.' Some, such as durability over time and settings

are of general concern to all clinical applications. Another, such

as emotional side effects, is common to all punishment procedures.
Azrin and Holz (196é) have documentéd severél side effects

associated with the presentation of an aversive stimulus including

attempts to escape the punishing stimulus and heightened emotionality

of an undesirable nature. That the issue of unwanted side effects

is limited to pu%fshment procedures involving presentation of an

aversive stimulus is not clear, however. Coughlin (1972) came to

a tentative conclusion that withdrawing positive reinforcement can

fﬁnction as an aversive event."Kazdin (1972) , however, reported

that only one study showed evidence of escape behavior, namely,

when fines were imposed for failing‘to attend ward heetings, the

number of subjects who did not atteﬂa increased (Boren & Colman,

1970) . |

Elucidating yet another problem with response cost, Doty,

McInnis, and Paul (1974) reported that when individuals are fined
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at a high rate, they rarely come into contact with the back-up

reinforcers. This problem has implications for using response cost

to treat self-stimulatory behavior which usually occurs at a high

rate, although novstudies have been conducted in this area.
Summary. Too little research has been conducted across a

variety of problém_behaviors to draw clear conclusions regarding

the generality'of the effectiveness of response cost relative to

other procedures. Nevertheless,-its ease of administration and

the lack of physical pain for the subject, together with indications

of its effectiveness relative to other popular methods of deceler-

ating behavior, support the need for further comparisons with

other résponse suppression procedures across a wide variety of
behavioral probiems.< Its effectiveness may vary with the -

type of behavior being suppressed (e.g., self-abusiveness versus
classroom disruptidns) and type of population. For example, Bandura
(1960) has assergfd that self-abusive behavicor is possibkbly main-
tained bf variables other thah reinforcement,. and Schmauk (1970)
found that sociopathic individuals were particulariy non—responsive
éé shcck and disapproval relative to normal subjects, but that
response cost improved respondihg of sociopaths to the level of

e

normals. "

~

Only one study reported using response cost with self-injurious

behavior (Myers, 1975), and none reported using it to decelerate

. self-stimulation. A distinct advantage of response cost is its

ease of administration, both with groups and on a one-to-one
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basis. A potential disadvantage is that where earned conditioned
reinforcers are removed, the positive and negative token economies

are interdependent. With some populations such as the severely

and profoundly retarded this could prove a difficulty in that it
is feasible that the discriminations- involved are less clear fhan

when a punisher is delivered independently for each occurrence of

misbehavior. ' . : : y

Time-out N

Johnston (l§72) reported that time-out (TO) is used in more
~applied studies.of:punishment than any other kind of punishing stimulus.
In the applied setting, many of the reinforcing stimuli are assumed
to be sbcial such that contingent removal from socially reinforcing
stimuli wili lead to deceleration of a'specified behavior. Johnston
{1972) delineated two parts to the TO paradigm: (a) stimuli sig-

nalling extinction and (b) removal of stimuli maintaining the response

of interest. The extent to which each part of the procedures contrib-
\ :
i : utes to the effectiveness of TO has not been determined. A consider-

ation when using TC with humans is that the TO duration should be

terminated only when the individual is engaging in desirable behavior
to avoid negative reinforcement of undesirable responses.

Only one researcher, Pendergrass (1972) reporEed using TO to

treat self-stimulation. Two minutes of contingent TO successfully
reduced persistent banging, fiddling and jerking in two autistic
children.

Time-out has been used to treat other behaviors, however.

\
-
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Lahey, McNees, and McNees'(l973) report placing a subject with an
obscene verbal tick into TO for a minimum of 5 minutes and until the
.subjéct had been silent for one minute. The treatment was successful
'in reducing the behavior to an acceptable level where negative prac-
tice (being forced to repeat the behavior) had failed to do so.

Ramp, Ulrich, and Duloney (197l) using an ABAB design evaluatéd
the effectiveness of TO when a:delay was imposed.betweeﬁ the.occur—
rence of the behav;?r to be timed-out and the delivery of TO. Each
time the student misbehaved, a stimulus light'on the subject's desk
.flashed, signalling a 5-minute loss of recess of gym plus 5 minutes
in the 7O booth later in the day during these periods. The student's
misbehavior was reduced to zero responding.

Adéms and Popelka (1971) evaluated two concurrent conditions
with stutterers. In one condition there was no cdntingency for
stuttering while reading, and in another condition, 10 seconds of
TO was contingen; upon stuttering. Both conditions reduced stutter-

N .
ing significantly, but the TO condition'reduced stuttering more
- rapidly and to a greater extent. Suppression of stuttering iﬁ the
nos contingency condition could‘possibly be due to generalization .
of effects from the TO condition. An evaluation of generalization
effects waé not conducted, however. ‘

A major issue related to the us; of TO is tﬁe duration.of
the TO uéed. -Johnston (1972) reviewed TO durations ranging from

~three seconds to two hours. In the present review, TO durations

ranged from 10 seconds (Adam$ & Popelka, 1971) to 30 minutes (White,




Nielson & Johnson, 1972).

The question of the reiative effectiveness of various TO
;durations is still unsettled. Martin (1975) questioned the value
of brief TO duretions during training programs as consequences
for errors - a common practice in the tre;ning of retarded persons.
The author compared three values of TO duration (10, 20, 30 seconds)
and no TO on three learning tasks {(antonym learning,‘pictureonaming,
drawing) with four autistic and eight retarded children. 1In all
three experimente, subjects either made the same or fewer erfors
on the longer TO duration. Where fewer errors were made on a
longer TO duration, the author concluded that its use was not war-
ranted in terms of training time which was consequently wasted.

In another comparison of TO duration to decrease aggression,
tantrums, and self-destructive behavior in 20 retarded individuals
and using longer periods of TO (1, 15, and 30 minutes) than in the
Martin study, Whi?e, Nielson, and Johnson (1972) found 15 minutes
and 30 minutes of TO to be distinctly superior to a 1 minute TQ
duration, with no appreciable difference between the 15 minutes
éﬁd 30 minutes TO. When 1 minute TO's preceded rather than followed
15 and 30 minutes TO, however, i minute TO was equally effective.
Thus, sequence effects_eherged as pe;haps a more—im;oitant variable
.than duration.

Kendall,fNay, and Jeffers (1975) evaluated S_minute and 30
-minute TO's to”deorease unwanted behavior in adolescent male delin-

’ B2, B

quents using an A, Bl

1 design where A is a baseline condition,
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B1 is a condition in which responses were consequated by 5 minutes

TO, and B2 is a condition in which responses were consequated by

30 minute TO's. When 5 minutes preceded the 30 minute TO, verbal
aggression, thsical aggression, and out-of-area behavior were suppres-—
) ”ééd.. When . 5 minute TO's followed 3Q minute TO's, verbal aggression,
4physical'aggreséion,van& out-of-area behavior were not suppressed, with
verbal and physical agéressibn océuring'at é rate greater than baseline.
The differential efféctiveness of the first and second presenfations of
5 minutes of TO were interéreted as a contrast effect. In general, the
finding seems to be that the first parameter of duratién of TO in a series
is at léast as effective if not moreso than subsequeﬁt péraméters re-
gardless of the duration.

‘Since the ABAB reversal research design does not control for
sequence of contrast effects, a more definitive demonstration of
comparisons of TO duration might be achieved by using multiple
baseline and/or multi-element research designs (Sidman, 1960), or
group studies. This problem of the ABAB design generating sequence
or‘contraét effects has been noted previously by Sidman (1973)
who remarks that "whether the complete elimination of the variable,
as in the 'reversal' design, is simply an extreme instance of quan-
titative variation is not a simple problem“ (p. 534). That is,
if the reversal phaée can be regarded as a condition where the in-
dependent variéble has a value of zero, then it is possible that re-
épplications of the experimental variable produce contrast effects. Re-

searchvinto this problem would be beneficial to applied behavior analysts.
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Schedule of TO. AAmajof variable, in addition to the nature
of the punishing stimulus, which affects the suppression of behavior
is the'schedulenof punishment. Azrin, Holz, and Hake (1963)'con—
cluded that the most effective schedule of delivery is fixed-ratio 1
(FR 1). Two studies have undertaken an empirical analysis of
schedule effects on TO.

Calhoun and Matherne (1975) compared FR 5, FR 2, and FR i
séhedules of TO in suppressing aggressive behavior in a retardedl
girl and found FR 5 an ineffective schedule, but FR 2 and FR i
ﬁearly*equal in effectiveness. They pointed out the practical.éd—
vantages accruing when every response need not be consequated in-
order to.reduce,behavior to an acceptable level.

.Clark,_Rowbury, Baer ahd Baer-(l973) investigafed the effécts of
FR 1, variable ratio 3 (VR 3), VR 4, VR 8, and differential punishment
of high rates (DPH), whereby, in the last-mentioned case, TO was deli-
vered contingent upon any disruptive behavior that occurred within ld
minutes of the last-recorded disruptive béhavior. VR 3 proved to be
slightly more effective than an FR 1 schedule of To; and the authors foﬁnd
anvinverse, negatively accelerated relationship between the probabiiity of
a disruptive behavior being timed;out and the rate of disruptive behavior.
That is, the authors found that as thgbprobability oé'a response being
timed‘out increased, the actual rate of that response decreased until the
probability of TO was 0.23 (VR 4). Beyond the 0.23 probability value to

1.0, the rate did not decrease further. The range from 0.23 to 1.0

included VR 3, DPH, and FR 1 schedules of TO.
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As Johnston (1972) pointed out, it is very difficult in the
‘natu;al setting to guaranteé delivery of a punishing stimulus on
‘an FR 1 schedule as the animal studies would suggegt must be done
in order to decrease behavior. Of course, it is not always necessary
- or desirable to eliminate misbehavior entirely, and intermittent
schédules which permit behavior to be reduced to an acceptable
level have the aavanﬁage>of the indiwvidual not coming into coﬁtadt
with the punishing stimulus as freéuently as an FR i schedule WOuld
require. Further, the generality of the effects to other settings
of intermittent punishment schedules, particularly VR schedules,
is probably enhanced since behavior in the natural environment is
likely fo be consequated on VR schedules.

‘Summary. That TO has been demonstrated to be an effective
responée suppression procedure is clear. The issue of duration of
the TO period, however, requires further investigation. A gquestion
to be answered is whether it is the sequence or the duration which
controls behavior. If sequence of application is the important factor,
then the general finding that TO is effective regafdless of the
dﬁrétion would be undersfandable.

The present review demonstrated TO to be effective with a

~
{

variety of behaviors including the more intractable, such as self-

»étimulation (Pendergrass, 1972) and verbal and physical aggression
(Kendall gE_gl,, 1975).' No studies reported using TO with self-
abusiveness, avreasénable precaution since the individual's physical

well-being would likely be endangered if left alone in a TO space.

I
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TO can have other disadvaﬁtages, particularly if a source of rein-
forcement is available to the individual while she or he is being
timed—out. Some examples wéuld include the opportunity to pick at
floor tiles and‘to escape from an aversive situation. Another
disadvantage to the use of TO involves social sanctions againét
placing an individual in an aqétere physical space, although this
is not én empifically deﬁonstraﬁéd requirement for TO (simplyétﬁrn;
ing one's head away from an individual for a period of time may also
qualify as TO).

. Reinforcement Response Suppression Procedures

Given the official and unofficial sanctions - against using
puniéhmént techniques with humans and the dictum that reinforcemént
proéedures should be used to control problematic behavior, it might
be expected that an increasing trend would be the use of differential
reinforcement procedures. Differential reinforcement referé to the
practice of diffefentially reinforcing other (DRO) behavior than
the target behavior; differentially reinforcing low rates (DRL) of
thé target behavior; oi differeqtially reinforcing'behavior incom-
éétible’(DRI) with the target behavior to be decreased.

DRO. ‘Whiie the effectivenéss of DRO, DRL, and DRI schedules
has been demonstrated, DRO is perhap§ the most inve;tigated schedule
in the applied setting. The usual procedure for administering a
DRO schedule is to reinforce any behavior that occurs other than the
target‘behavior, on a fixed-interval schedule. For example, Repp,

Deitz, and Deitz (1976) socially reinforced a rétarded person for
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any behavior other than hair-twirling, handbiting, and thumbsucking
at BQ—second intervals. Tﬁis interﬁal was gradually increased until
- a final DRO 5 m;nutes was reached. While Repp et al. (1976) found
DRO a sufficiently powerful variaﬁle to decrease high rate self-
stimulatory behavior, other studies have not reported such successes.
Corﬁe, Wolf, and Locke (1971), Foxx and Azrin (1973), and Mulhern
andeauméister (1969) found DRO ineffective when used alone. In
the Corte et al. (1971) study, a DRO 15 seconds schedule of food
reinforcement failed to decelerate self-injurious behavior in two
indiViduals, although when food deprivation was inﬁroduced, the rate
dropped to zero for one subject, but did not decrease for another
subjecﬁ;

_Foxx and Azrin (1973)‘compafed non-contingent- reinforcement,
DRO 10.seconds, a thigh slap; a distasteful solution, and an over-
correttion procedure contingent on mouthing objects in severely
retarded children. The DRO schedule and non-contingent reinforce-
ment were the least effective techniques while overcorrection was
.'tpe moét'effecﬁive.

Repp et al. (1976) attributed the preceding two failures of
DRO to the,leﬁgth of the time intervals that were used. Répp-gg_gi.
used a method of calculating the interval wheréby ££e mean interres-
Ponse baseline interval was used. This procedure ensured that the
rate of reinfbrcement for not respondiﬁg equalled the maximum possible
" rate for respoﬁding. Another explanation for the equivocal results

obtained in‘these studies might be an interaction between the treatment
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and the behavior, that is, certain behaviors might be insensitive to
DRO. Contrary to this hypoehesis, however, Repp, Deitz, and Speir (1974):
were able to reduce difficuit behaviors such as steres . ypic "lip
flapping", rocking, and hand motioﬂs to beloww.9 responses per minute-
for all three subjects using DRO intervals, calculated as above,
starting with 1, 2, and 3-second intefvals. Further, the deceler-
ation in behavior was’iﬁmediate. h

“In another study, Repp and Deitz (1974) iﬁvestigatedvthe effects
of DRO in combination with a 30 second TO, a mild verbal punishment
"No", -and iequnse cost. Severe aggressive and self-injurious be-
havior was reduced substantially in two subjects and to near zero in
another'two subjects. Appropriate behavior increased in the case of
one individual,

If is clear that Repp et al. have demonstrated the effectiveness
of DRO schedules to reduce a variety of stereotypic and self-injurious
behaviors. Their results support those of Peterson and Peterson (1968)
who found DRO ip combination with TO to«be more effective than DRO
alone. DRO in combination with TO was also found fo be effective
by Bostow and Bailey (1969).

A major issue related to the use of DRO schedules concerns the

length of the DRO interval as it relates to the rate of behavior.

‘No studies appear to have investigated various interval durations

systematically. A related issue involves whether starting with a

- short interval and increasing it is necessary, and if so, when and

by how much. In applied research and therapeutic endeavors, the goal,
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of course, is to fade out.explicit controls as much as possible.
Increasing the DRO intervai would seem necessary for this reason,

in addition to the practical consideration that administering a DRO
‘with a brief inrerval for the duration of a specified period demands
a great deal of one-to-one supervision of the.subject.

Another problem associated with DRO is that, theoretically,
other inappropriate responses caﬁ become.sﬁperstitibusiy'reinforced
(Skinner, 1948). Only one study reported a temporary development -
of undesirable behavior in one subject (Repp et al., 1974), while
in the same study'another subject ‘developed an increase over base-
line :of appropriate responding under the DRO condition. As with
_punishment procedures, a good policy wculd be to monitor behaviors
other than the target behavior when investigating,DRO schedules.

QBE, _Dertz and Repp (1973) in their continuing attempt to find
effective alternatives to punishment procedures, investigated DRL
schedules in which reinforcement occurred when the number of responses
in a specified period of time was less or equal to a prescribed limit.
The authors in&estigated three pRL schedules: (a) DRL 3 talkouts per
56 minutes of classtime With.a traiﬁable mentaiiy retarded boy; (b)

a DRL 5 talkouts per 50 minutes of classtime as a group contingency
with ten trainable mentally retarded students; apd:kc) a DRI schedule
consisting of four steps (6, 3, 2, O responses) to eliminare changing
the topic during class discussions as a group contingency with fifteen
high schoolkseniors: In these experiments, on only one occasion did

the rate of responding exceed the DRL limit.
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In another study, Carroccio, Latham, and Carroccio (1976) investi-

gated a DRL schedule using an ABAA_ research design, where A was

2

baseline, B was intervention, and A, was follow up, whereby guitar

2
rental was contingent upon a rateLequal to or lower than the rate
in the previous music lesson to decrease excessive head and. face
toqching in an adult schizoph;enic.’ Verbal feedback in the form
.of telling the subject his rate per léésén, and visual feedback in
the form of posting a graph in the nursing station were also used,
but no separate‘evaluation of these components was made. Using tokens
earned during_music lessons, the subject was able to rent é>guitar_
on his ward at a fee of one token for 30 minutes. Twenty—one-sessions
of tfeafment were required to decelerate the behavior to criterion
(.8'responses per minute) . Noteworthy is that the effect of the
contingency generalized to the ward and music therapy sessions and
no appreciable recovery was observed during the reversal and follow-
up conditions. The authors speculate that social'reinforcement‘(post-
ing) was not sufficient to suppress behévior, but that it served to
maintain low rates.

| In another study, using only conditioned feinforcers (stars);
. Dietz and Repp (1974) reduced télking—out and out-of-seat behavior
‘in three elementary school‘children.with a DRL 2 re;ponses per session.
The students were not informed of their responses as they accumulated

but were informed at the outset of the study of the contingency in

- effect. The differential effects of providing or withholding this

feedback need to be investigated.
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The DRI schedule seems particularly suited to those behaviors
which are not inherently maladaptive or inappropriate, but are
troublesome due to their frequency, e.g., talking out. A weakness
of the procedure is that it requiées constant supervision and.would
be difficult to administer throughout the day. For this reason,

it might be of particular benefit in environments such as classrooms

which haﬁe a time limit, provided, however, that a vaiieiy of‘éther
behavioral problems do not require the teacher's attentioﬁ as well.

DRI. The rationale for using a DRI schedulé to reduce behavior
is straightforward: one cannot engage in a given behavior while
engaging ‘in an incompatible behavior. Liberman, Tiegen, Patterson,
and Bakér (1973) moderately reduced the duration of delusional speech
in four schizophrenié individuals by combining extinction for.delu—
siocnal speech and reinforcement for non-delusional speech which
consisted of providing an opportunity to chat with a'therapiét and
snacks. The treatment reduced delusional speech incompletely and
only temporarily. ‘

Vukélich-and Hake (1971) aédressed themselves to the problem
of reducing behavior quickly, effectively; and with enduring effects
using only: reinforcement procedﬁres. The subject was a profoundly
retarded person with a high rate of aggressive behavior who was
,thsicaliy restrained and drugged to control her behavior. . The
authqfs compé?ed non-contingent reinfbrcement (delivered at such
a high rate thét thé subject had to engage in consummatory behavior)

with TO and the combination of both procedures. The combination of
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the DRI schedule and TO proved tb be the most efféctive. Interest-
4ingly, the authors did not consider TO as a punishment procedure
.and thus viewed their study as involving only positive reinforcement.
The authors discuss the problems involved in terms of the great
amount of staff time required to conduct such a program. Neverthe—
less, the,treatment was highly succegéful as eviéenced by data at é
seven‘month follow—ué which’indicated»that the subjecﬁ's aggiessive
behavior had been maintained at low levels. Few studies appéar to
have investigated DRI SChedulesbin isolation. The DRI procedure

is more typically included in a‘program in combination with another
‘resp0h§¢ suppression teéhnique {see the section on iespénse cost)
and frequently is not evaluated separately.

'-Summary. DRO séhedules are the mos£ investigated reinforcement
response suppression techniéues. DRO and DRL appear to be particularly
suited to reduce high rate self-stimulation, alﬁhough the time in-
volved to administer these procedures is considerable. Further, since
these procedures require constant supervision, they would not lend
themselvés.readily to group training situations. In the one study
which investigated DRO alone in reducing self-abusive behavior, it
failed to do so (Corte et al., 1971); but, when combined with TO,

DRO was effective in reducing seldeestructive behavior (Repp &
Dietz, l§74). The DRL schedule has been demonstrated to be effective
with soéiallf inappropriate behaviors (talking-out) but has not
 been investigéted with self-directed or other-directed aggressive

behavioral problems. Studies investigating the effectiveness of DRI




schedules are few, but in one study, when combinea with TO, DRI
proved to be highly effective (Vukelich & Hake, 1971).

In general, too few investigations manipulating reinforcement
alone have been reported to permi£ drawing firm conclusions, but the
data indicate that this is a fruitful area for research.

Miscellaneous Response Spppréésion Procedures'

A variety of stﬁdies usiﬁé response suppression procedures thch'
do not readily fit dinto the categories of punishment or réinforcement
have been reported. These will now be discussed.

Overcorrection

A‘recently developéd response suppression techhiqué-is overcorrection
or restitution (Foxx & Azrin, 1972). The rationale and method of over-
'corréction is explained by the authors in terms of the foliowing:

The general rationale of the proposed restitution
proceduie is to educate the offender to assume
individual responsibility for the disruétion caused
by his misbehavior by requiriﬁg him to restore the
disfurbed situation té a greatly improvea state -
hence the designation of Restitution or Overcorrection.
The general method fof accomplishing this’objective
is to (1) identify the specific and general distur-
. bance‘created by the misbehaviér and (2) to require
the:offender to overcorrect thése disturbances when-
ever“he misbehaves . . . . The restitutive acts are

designed to have the following characteristics:




(a) The restitution should be directly related -
to the misbehavior lest it become arbitrary and .

punitive. ' This characteristic of relevance should

also motivate the educator to apply the restitution -

procedure since the behaver would otherwise be
forced to qorrect*the general disturbance himself.
Fﬁrther, tﬂe offender experiences directlf the |
effort normally required by others to undo the dis;
ruption created by the misbehavior. .(b)v The
restitution should be required immediately after

" the behavior, thereby accomplishing two objectives.
First, extinction of the offence will be provided
SinceAthe offender will have little’or.no timevto
'enjoy (be reinforced by) the produc£ of the aggres-
sive offence (Azrin & Hutchinson, 1967). Secondly,
greaﬁer inhibition of future misbehaviofs should
resﬁlt since immediate negative consequences are
knoﬁn to be more effective than non—immédiate
conéequences (Azrin, 1956; Azrin & Hélz, 1966) .

{c) The restitution éhould be extended in duration.
While engaging..in:the restitution, the oéfender
cannot engage in other activities that are reinfor-
ciﬁg. Consequently, the restitution period consti-
tuteé a time-out from reinforcement. This time-out

is known to be more effective at longer durations

6l.
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(Ferster & Appel, 1961; Zimmerman & Ferster. 1963) .
(d) The offendef should be very‘actively v rZorming
fhe restitution and without pauéing. Resti- ..ion
constitutes work and effort. An increased work
or effort rszguirement is known to be annoying and
éerves as an inhibitory event (Applezweig, 1951).
(p. 16)

This hypothetical analysis appears to be based on several assump-
tions. First is that extinction is in effect since the reinforcement
by the outcome of the behavioral offence is prevented from occurring.
This assumption depends on the hypothesis that the reinforcement for
the offéncé is restricted to the disruption. It is equally plausible,
of coursé,-that the attention resulting when the overcorrection proce-
dure is applied can act as a reinforcer. The secqnd assumption is
thé;\overcorréction involves negative consequences and, therefore,
acts as a punisher. Again, a plausible‘alternative hypothesis is
that overcorreqtion can have reinforcing properties. The third assump-
tion is that fime—out-is occurring since the indi&idual has been
removed from the cpportunity to bgvreinforced by the outcome of des-
tructive acts. As part of theif_rationale, Foxx and Azrin (1972)
base the requirement ﬁhat restitution be extended i; duration on
fhe findings from animal studies that time-out is more effective
at longer durétions. Recent research, however, casts doubt on the
- generality of this finding to the applied setting (Kendall et al.,

1975; Martin, 1975; White et al., 1972). Finally, the authors attri-
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bute a response cost interpretation to overcorrection in the sense
of increased behavioral output rathér than in the sense of a rein-
forcer being removed from the individual.

.If, indeed, all four of thesé procedures are operative in
every overcorrection procedure, then it might be expected tﬁat over-
Correction_would‘be a powerful responSe suppression technique. Whether
this is the case, hoﬁever,'is an empirical question. . '

-Owercorrection necessarily requires that the individual not be
permitted to receive reinforcement for appropriate behavior while
engaging in restitution activities to prevent its becoming a period
of reinforcement. This, conceivably, could be a difficult criterion
to meet. The authors stress the use of physical guidance where
verbal instructions alone fail to generate the desired behavior. .
Physical guidance and verbal iﬁstructions are conceptualized as a
conditioned avoidance procedure on the assumption that physical
guidance is aversive,.and hence the individual will attempt to avoid
it by responding to vgrbal instructiéns aloﬁe. That physical guidance
A i; aversive, ﬁowever, would vary conSiderably‘with>individual
caseé.

Foxx and Azrin (1973) distinguish between two types of over-
correction: (a) restitutional overcorrection, i.e,, the misbeha&én
nust resﬁore the disrupted environment to a state representing vast
'improvement o?er that which existed befére the disruption; and (b)

- positive practice overcorrection to be used where no disruption of

the environment has occurred.
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Restitution. In their pioneering study of overcorrection,

Foxx and Azrin (1972) effecﬁively eliminated furniture destruction
‘by a profoundly retarded person, aggressiveness towards others by
another profoundly retarded persoﬁ, and screaming by a brain—damaged
individual. Although the authors did not present‘data, they feport :
that overcorrection was more effective than previously tried procedures
of time-out, social disapproval, instructions,'ahd brief.correction
of the disturbances. Moreover, evidence was presented favouring
long durations of overcorrection in_that'when training was conducted
for less than the 30-minute minimum criteriqn, the frequency Qf
misbehavior remained static or increased.

In'another study, stealing by profoundly retarded adults was
eliminated by festitutional overccrrection whereby the offender was
requiréd to return the stolen item plus an identical item to the
victim., Of 34 subjects, 27 stole at ;east once. For these persons,
overcorrection was superior to simple correction (returning tﬁe
environment to its original state) in reducing thef;s (Azrin & Weso—
loWski; 1974) .

Positive practice. Mouthing objects, head weaving, and hand

clapping were eliminated by positive practice in three severely
retarded children and an autistic cqild‘(Foxx & Azr;n, 1973); Rela-
tive to other procedures (non-contingent reinforcement, DRO 10 seconds,
a slap on thélthigh, and a distasteful solution péinted on the hand),

. the positive practiée procedure was most effective. Further, follow-

ing intervention, a verbal warning followed by an occasional over-
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correction was sufficient to maintain the therapeutic effect.

Positive practice also euccessfully eliminated floor sprawling
ip 28 profoundly)retarded institutionalized'persons within eight
~days (Aziin & Wesolowski, 1975). Thereafter, verbal reminders were
sufficient to correct a resident. Overcorrectien, in this instance,
'was superior to reinforcement fox incompatible behavior and simple
correction proeedures.'v

Webster and Azr;n (1973) applied a variation of positivevpractice

overcorrection to eliminate the agitative state which frequently preceded

dieruptive behavior in moderately and severely retarded persons. Using an

AB design, overcqrrection’was administered by requiring that tﬁe indif
vidual 1ie quietly in bed for two hours (required relaxation). Disrup- .
tions were reduced to near zero in 7 of 8 subjects within 84 deys.
Noteworthy is that staff preferred to administer relaxation rather than

other response suppression procedures.

Azrin, Kaplan, and Foxx (1973) used reinforceﬁent and poeitive
practice with nine severely and profoundly retarded persons to
el}minate'self;stimulatory behaviors. Reinforcemenf (30 seconds
of attention) alone reduced autistic behaviors eo about one—third
of their baseline level. When poeitive practice was added, self-
stimulatory behaviors were eliminated. To maintain ehe low levels,
an average'of one positive practice session was required per week.

Azrin, Geétlieb, Hughart, Wesolowski, and Rahh (1975) used a

- combination of reinforcement (edible and verbal), positive practice

(required relaxation for two hours), hand control, and awareness
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training to eliminate self-injurious behavior in eleven severely
.and profoundly retarded persons using an AB design. No analysis

of the separate treatment components was attempted. As with the

other studies, the effect was almost immediate, second only to shock.

Restitution and positive practice.  Foxx and Martin (1975)

treated scavenging behavior (coprophagy and pica) in four profoundly
retarded adults using a multiple baseline ABAB design and oral

hygiene and persénél hygiene variations of réstitutional and. posi-

tive practice overcorrection (Foxx & Azrin, 1972; Foxx & Azrin, 1973).

The behavior was reduced by 90%‘within 4 days and was further reduced

to zero.in 2 weeks. Further, the results endured: scavenging re-

mained at zero or near zero for the duration of the treatment (55

to 84 days) and was superia:tobphysical restraint éf the same duration.
Restitution overcorrection and positive practice overcorrection

were- combined by Foxx (1976) to eliminate public disrobing in two

profoundly retarded adults and proved to be superior to 30 minutes

of TO and physical restraint. The author notes that overcorrection

was as effective as any previous reports of reducing public disrobing
which have used TO, and response cost plus reinforcement, in terms

of immediacy and duration of effectiveness.

¢ .

For the problem of "voluntary“'vomiting (i.e., not due to

illness) ,. Azrin and Wesolowski (1975) used restitution (cleaning
up vomit) and positive practice whereby the individual was reqﬁired
' to practice the correct method of vomiting (i.e., in the toilet, and

not on the floor). Compared to required relaxation (Webster & Azrin,
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1973) and TO, only overcorrection eliminated "voluntary" vomiting
r_with_a duration of one year.at the last follow-up.

Summary. In all the studies'reviewed, overcorrection was
entirely successful in elimihatiné unwanted behaviérs with the re-
tarded and was superior to other forms of response suppressioﬁ
(To; unconditioned punishment, required relaxation, DRO). The types
6f behaviors treéted'included self—stimulétion, toilet training,
eating, self-injury, student disturbances, vomiting, scavenging,
aggressiveness, disrobing, agitative-disruptive, stealing, and
‘floor sprawling.

The successes reported in these studies warrant further com-
parisoné with other punishment and reinforcement response suppres—
sion‘ﬁechniques. Although overcorrection cannot claim reinforce-
mént as a feature of the procedure, it has the advantage of elimina-
tingnphysically painful effects while incorporating an educative
component. A disadvantage of the procedure is the time required to
administer it. it requires a one-to-one administration and, there-
fore, wouid nbt be suitable for group teaching sitﬁations, at least
in ité extended form.

Peer Influence

Brown, Reshly, and Sabers (1974) decreased agg?essive behaviors
in a head start classroom using tangible reinforcement (candy) and
TO in conjunction with peer influence. They found that the combin-
- ation of group.éontingencies, reinforcement, and TO was more effec~

tive than the combination of only reinforcement and punishment adminis-
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tered on an individual basis. The authers conceptualize their group
Acontingency as peer influence although no data were presented to
_support their view that peers engaged in modification of each other's
behavior, k

Discussion
Punishment

The studies reviewed support the general conclusion tha£
punishment procedures do effectively decelerate responding in
humans. Unconditioned punishing stimuli( particularly electric shock,
appear to have been reserved for more severe behavioral problems and
have been used as a “"last resort" strategy. 1In this sense, they
might be regarded as the most effective procedure for the most serious
behavioral problems.

'Fer the problem of self—stimulation, only one recent study
reported using unconditioned punishing stimuli in the form of a
handslap (Koegel et al.,’ 1974). Of the studies which do not use
unconditioned puﬁishing stimuli, response cost and TO appear to be
the>most'popuiar and effective. Of these, however; only one (Pen-
detgrass, 1972) treated self-stimulation. Both of'these response

.suppression procedures, however; have been shown to be effective
with:avvariety of other behavioral problems. Only ene study under-
took to eompare response cost to TO and no appreciable differences in
effectiveness:were found (Burchard & Barreré, 1972).

Response cost has the advantage of ease of administration in a

group situation, but since it is dependent on an ongoing reward-
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token system, there exists the potential problem, particularly with
_selffstimulation, that individuals will lose tokens at such a high
‘rate that they Will rarely come into contact with the backup rein-
vforcers (Doty et al., 1974). ‘
TO has been demonstrated to be an effective response suppression
pfodedure with a variety of behavioral problems as well. It is not
,éuitable to reduce éﬁch behaviors as self-abusiveness for the ob-
vious reason of danger to the individual if left alone in TO.
Further, if administered during a t;aining situation, there is a
potential loss of considerable teaching time if each instance of
the behavior is timed-out (Martin, 1975). This would be particularly
true-wiﬁh high rate behaviors such as self-stimulation. Clark,
Rowbury, Baer, and Baer (1973), however, have obtained evidence
that eﬁery instance of an undesriable response need not be timed-out
for gffective response suppreésion, as the animal studies would
suggést is necessary (Azrin & Holz, 1966). More research into the
effects of interﬁittent punishment with humans would be a valuable
addition'to tﬁe literéture.
| Punishment procedures have included either thé removal of
conditioned stimuli (fesponse cdst and TO) or the presentation of
unconditioned stimuli (e.g., électrip shock). No a;plied studies,
however,'reported investigating the presentation of conditioned aver-
sive stimﬁli‘Which are exchanged for a backup* punishing event. Such
a procedure might be likened to the use of demerit points in the

natural environment whereby an individual accrues demerit points

-
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for infractions which ultimately result in a backup punishing event
being administered, such as the loss of a driver's license. Like
respdnse cost, such a procedure would have the advantage of ease of
'vadministratioﬁ in both one—to—one'situations and in groups, no loss
of training time, and independence from an ongoing token economy if
one were in effect. Further, a demerit point system would have the
édvanﬁage of-the experimenfer being able-to taiio; the back—hp
punishers to the in§ividua1's sensitivity to punishment without
the individual having to come into contact with the mofe severe .
punishmeﬁt every time. Such back-up punishers»could include many
conventional forms of punishers such as loss of privileges, loss

of edibies, TO, a hand-slap, and so on.

Ethical.considerations, however, have. tended to preclude the
usage of punishment procedures. First, puniéhment procedures are
ﬁieqqéntly viewed as unethical, inhumane and non—professional (Gard-
ner,’1969). Additionally, the effects of punishment are believed
by some to be temporary and to produce undesirable emotional side
effects (Eétes, 1944; Skinner, 1938). Although these extrapoiatioﬁs
éﬁe from basic animal research using primarily electric shock, they
appear to have substantially inhibited research with humansAincluding
studies using less physically painful procedures su;h as TO. Indeed,
‘a survey by Wallace, Burger, Neal, Brero, and Davis (1976) revealed
that over 50 percent of institutions for the mentally retarded.
indicated thét they do not use aversive:conditioning under any cir-

cumstances‘although 62 percent of chief psychologists reported that




71.

this type of therapy would benefit some of their residents. Not all
researchers have agreed, however, with this anti-punishment attitude.
.Redd (1975), in an editorial comment, remarked on the paradoxical
situation whereby, in the absencelof sufficient reséarch on the
effects of punishment with humans to warrant an anti-punishmeﬁt
stance, clinician/researchers tend nét to advocate its use a£ all;
éﬁd,'Johnston (1972)'conclﬁded in his review that since it appears
impoésible to eliminate punishment in the everyday affairs of human
life, it seems as irrelevant to ask whether punishment should be

used wiﬁh humans as it is to ask whether reinforcement should be used.

Reinforcement

Differential'reinforcement of other behavior is the most
frequentiy studied reinforcement response suppression procedure and
has been shown to be effective in reducing self-stimulation (Repp
gg_g;., 1976; Repp et al., 1974) plus a variety of other behaviors.
The results of the effectiveness of DRO are equivocal, however. Some
researchers haveAfound it ineffective when used alone (Corte et al.,;
1971; FPoxx & Azrin, 1973) . Repp et al. (1976) attfibute the failures
of DRO reported by these authors to their not ensuring that the

rginforcement rate for not resppnding equalled the reinforcement

{

rate for responding. -
‘DRL is another reinforcement procedure which has successfully
reduced self-stimulation (Carroccio et al., 1976), but no comparisons

- with other procedures have been reported. There appear to be no

studies using DRI to treat the problem of self-stimulatory behavior.
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These‘reinforcement suppression procedures seem particularly
suited for situations where it is possible to supervise them on a
one-to-one basis. Due to the constant high rate of attention re-
‘quired by the supervisor, hpwever, these procedures do not seem
particularly appropriate for group situations where the behavior of
more than oﬁe individual needs to be modified. In general; too few
studieé have been reported'to draw fixm conclusions at presenF.r

Miscellaneous Response Suppression Procedures

AN

Overcorrection has been demonstrated to be effective in reducing
a wide variety of problematic behaviors, including self-stimulation.
Whether or not an extended period of time, such asl30 minuﬁesA(Foxx
- & Azrin, 1972), is required each time overcorrection is applied is
an empirical question, but poses a problem for use in a group situation
where the ratio of supervisor to individual is greater than one-to-
one since it is not possible to administer overcorrection to two or
more individuals at the same time.

in conclusion, no effective punishment procedures other than
one study investigating unconditioned punishment (Koegel et al., 1974)
and one TO study (Pendergrass, 1972) havevbeeh reported.which effectively
reduced self-stimulation. Whether TO is suitable for a group training
situation dépends on the number of behavio?s requiring TO and the
availability of a convenient TO spaéé. The reinforcement response
suppression procedures, althoﬁgh possibly effective in reduéing self-
stimulation, are‘probably unsuitable for a classroom setting due to

the one-to-one supervision and the considerable amount of time required

/’~
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to administer them. Response cost and demerit points appear to be
the best suited procedures for group training situationslalthough

.neither procedure has been reported in the litérature as a treat-

nment for self—stimulatibn.

/“~
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