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ADSTRACT

One hundred twenty-eight preschool boys were
subjects in a 4x2x2 factorial design to investigate the change in
reinfercer efficacy as a function of prior stimulus exposure. The
factors were: (1) auwocunt of repetition, 5, 25, 45, or 65: (2)
reinfcrcer, gcod or bell; and (3) satiztor, good or bell. Two
additional groups were run as control gronps to determine the
effectiveness of qgood and bell in the absence of satiation treatment.
Following the experimental treatment, Ss were given 50 learning and
25 extinction trials on a fixed color-position discrimination
learning task. Support for stimulus satiation and satiation
generalization was found on both learning and extinction data. The
obtained functional relationships were generally curvilinear. (Author)
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Consldering the impressive taxonony of potential rol forcers
~Z ontldrents beravios, relatively it idhas been dono that bhoars
on the quession of vhen il o etdaniue be erindcerelng.  Onds
resentiy hrwe fncsatipetors hogpan Do tove eas of bitely conoln. _
tiostic ooncention of reinfoxvement and into 1 more reloilivistic
modal ivnceludlng conclderation of the contextual milieu in which
the reintforvling stiruius i3 disponsed. The ow ¢lasgic atudios
by Gewirtz and Bacr (1952a, 1953b) provided the initlal Lapetus
for this conceptual shift. Employlng an "isosletion” proczdure,
thege lnvestigetors ldencified a functional reiatlonship betweon
anomt of provision of social reluforcing stlmuli (e.g., 300d.
£ing) and perforwance on a frec oporunt task: Spocifically,
reinforcor effectiveness was incroased by 20 ninttes of asclal
deprivation and decreased by 20 minutes of soclal satiation. At
that time Gewirtz and Bacr posited the existunce of a soctal
drive analogous to appetitive dxives to account for thelr datas

The above functional rxelatlonship has been raplicared
nuacrous tines (Dorwart, LEzciwan, Lewis, & Rescnhan, 19653 Endo,

1963; Erickson, 1962 !Ii11 & Stevenson, 1964, Lowla, 1965,
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s av o 12671 stevenson O Oqor, 1902 Walters & Ray, 1980).
Aot ponlioat) e o A s s L L T hes R e dnt oropas
tartons of the findings. Among the hypotheses vylng for promi-
neace have been the anxtoty hypothesis (Walters & Ray, 1950),
tho arousal hypothesis (VWalters & Parke, 1964), and the frus-
tration hypothes.s (llartup & !Hmeno, 1959). These hypotheses,
along with the criginal soeial drive hypotheals of Gewirtz aund
Raur, have in common an appeal to an inferred mctivational state
in zhe ohiild,

Gewirtz Gawlrtz, 1967, 1969; Landau & Jewintz, 1967) hes
beon ongaged In an extonsive research progran thal i3 coneeptus
ally hasced 'm the Gewlrte and Baer studles; but is an attompt
to circunv.ut much of the controversy that has surrouanded the
taanlatior paradigm (1.c., isolation being an anxiaty or aroueal
pvoducir: situation). Thus, he has attempted to control the
availatility of a single social stimulus without directly affen-
ting tic avalladbility of any other soclal stimulil. The »esults
of th:se studies have indicated that the reinforcing effcctive-
ness of the sceial stimulus employed was an inverse function of
the nuaber of times that the stimulus had ! .on presented contin-
ge.tly (Landau & Gewirtz, 1967) or non-contineently (Gewirtz,

) 69) during the satiation treatment period.

In interpreting the results of these recent studies, Gewlrtz
(1967) has ceparted from his carlicr social drive poeition. 'le
now prefers to explain the observed stimulus-response changes
without referenco to motivational changes within the organism,
Ja states, "Wnatever the naturc of the mechanism undorlylng the

2ffcets of stinulus satiation » » . the runctional relations
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Tders LDt can stand andepoendontlye as do deprlvation- gatiarion
Glaerathaaraily Toor e @At tatlon cordddlolon o swizns!

latest work is similar to the deprivation sondition in the iso:

lation studies. A8 Maccoby and Masterz(1970) point our, this

nrecedure tnvolves a diminution in level of experimconter-child

interaction and thws could be arousul producing.

A pyogramof rosearch that has been conducted by Cook (Cook.
53y Cock, W11, Ewrick, £ Wittrock, 1967) has als¢ soncered
itanlf with the chanpe In efficacy of a reinforser zs a function
of its prlor provision. Employing a semanti¢ satraniwsi paradigm. (Couk
{1963) has shown that the child®'s continual repctition of a poasis
tive or negative reinforcer (goed or badldecreased the effeoctive-
nags of both relnforcers in a subscquent: free opzsrant task., The
form of thie functional relationship between armount of repotitlon
and reinforcer effcetiveness was curvilinear. Specifically,

Cook used repotiticn levels of O, 10, 20, 130, 40, and 30 and
found that tte O and 10 repetitions groups performed significant-
1y better than thie 20, 30, and 40 xrepetitions groups tut not
better than the 30 ropetitions group.

T™.e present mascarch extonded the Cook stimulus satiation
paradigna in the following manner: {a) A non-social stimulus,
the sound of a boll (bell), as well as thc social stimulus,

’gggg. ware cmployed in satiation treatmont and as reinforcers in -
a subscquent discrimination lecarnming task. Since poopyd had been
used in satiation rescarch of this nature before; prirmary inter-
est was on bell and whethor it would be simllarly affectod by

the satlation operation, In addition, the gencrallzatlon of the

O
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Héssarl 8
satiation treatment was eoxznmined in those conditions whoere the
nonsatias 4 stimulus scived as tte relnforeor, Jereralizarion
fron nonesoclal stimalus gatiation to goctal relnforconcor as
well as from soclal stimulus satiation to non-soclial reinforce-
ment was examined. Sereralization was predicted on the basis
of Cook’s (1968) findi.gs with verbal reinforcers. (b) The
forms of the functional relationships (i.e.; reinforcer effec-
tiveness as a function of levels of the satiation operation)
were exanined and compared. Previous research involving such
parametric variation with soclial stimuli has bcen equivocal.
Gewirtz (1967) has posited, and found, an inverse relationship,
while Cook (1968), Xozma (1969) and Lewis {1965) have reported
curvilincar relationships. Since the density of the satliation
operation most closely reseimbled that of Cook, a curvilincar
relationship was expected. No comparable data were available
for the non-social stimulus, but a similar rcelaticnship was
expecteds (c) The satiation operation used was a departure
from Cook's (1968) paradigm in that the experimenter rather
thun the child repcated the stimulus. It was cxpected that
this operation would yleld similar results.
Mathod

Subjcgts

A total of 144 white, middle-class preschool boys from
mirsery schools serving the suburban communitice of Camillus,
DeWitt, and Liverpool, New York a&ad from the Syracuse University
Nursery School were used in this study. The mean age of the
children was 57.3 months with a range of 41 to 66 months. Even
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Massari 5
theuzh the chilldren in the four schools werae comparable soclo-
wonomieallyy the colls woee Tntaeeat ta ot at g Ty
cowivizt (169 fiadings.

ARRAratUs

The apparxatus was a 36 cne. X 24 cnme X 17 cuoe box speclally

tuilt for this study. Two holes, 15 cm. apart and 3 cm. in di-
aneter, were on the top surface of the box. The box was covered
with blue contact paper. The hole on the S's left had a red
equilateral triangle overlay while the hole on the S's right had
a red circle overlay. The front surface of the box had an aper-
ture 4 om. square, from which S8 could pick up ouly one marble
at a tine. Marbles arrived at the aperturc via a gravity feed
"shelf" Snside the box. This "shelf” housed 100 marbles (50 blue
and 50 yellow) and provided random arrival of the marbles.
Marblee, when dropped into either of the two holes on the top
surface of the box, fcll into a small container that was attached
to the inside of the box. Tho othor piece of equipment was a
modified 10-volt door-bell chime avallable from Sears-Rocbuck
Company (Model No. 746-14330), The chime was mounted on a 25 cm.
x 18 cne x 13 cms box. It was oporated manually by means of a
button on the side of the box facing L.

Deslen

Tho exporimental design was a 4 x 2 x 2 fixed effects com=
plete factorial. The factors were: (a) the amount of repetition

(54 25, 45, or 65 repo-itions); (b) the stimulus used as the re-
inforcer (ggod or the sound of a door-bell, bell)r and (¢) the
stinmulus repeated in the satiation treatment (good or beil).
T?fre were 16 exporimental cells with 8 Ss in each cell for

LRIC :
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a toral w1283, [n addition, two pgroups of 8 38 esch were

ot oags contrel greaps Lo detormies e ot leetivoness of good
g Leld b fhvl alaienoe of Lo sapeoerinoatdl ctealsant. Giege

cells were not considered a part of the experimental design
and wore used only in supplementary analyses of the data.
Progeduge

Each S was run individually. There were two phases of
the experiment: (a) the satiation treatment and (b) the experi-
nental task.

Satiation Treatment.. The instructions to the 83 were:

"llello, My nsme is Mr. Masgarl. ‘hat is sour name? To-
day we are going to hava some fun playing a speclal zgame. We
are going to play a word (bell) game. I am going to say a
word (ring a bell) over and over again. When 1 say the word
(ring the bell), I want you to listcn very carefully to the
word (bell)." ‘

Subjects were seated opposite E. E repeatad the stimulus
to be satiated for the specified number of times, In hboth the
verbal and non-verbal conditions, E repeated the stimulus at a
rate of approximately two per second. The actual repetition rate
was .58 seconds per repetition or 1.7 repstitions per second.
A% x 2 x 2 analysis of variance on the repetition rates indi-
cated that thore were no significant sources of variation for
any of the treatment conditions.

Exporimental Task. Inmediately following the satiation treat-
ment, E prescnted the exporimontal task to S$. The instructions
to the §s weres

ERIC
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Maseart 7
"How we are golin to play anothor game, It 1s a marble
Chte  An Ly Wy rndipe  Tethee vt dos Udmens v sy neelslose
Puepe aee Dhas rarblos and yellow narblose o youg aco the two
holes on the top of the box?7 (E pointed to the two holea),
Fine. You arc vo plck up one marble at a time and put it into
onc of the two holes. You can put the marble into either hole.
Whenever you put a marble in the hole where it belongs, the
correct hole, I will say good (ring the bell). Don't stop un-
til I asay, stop. Do you understand how to play the gamc?
(E answered all questions by referring to appropriate parts
of the instructions). Now begin putting marblees in the holes."

The task involved a fixed color-position discrimination
(L.¢¢s bluc marblos in the left hole and yellow marbles in the
right hole or vice versa). Following Gewlrtz (1969), the
"correcct" responses were deternined by S's responsc on the first
trial which wvas always "incorrect;” (i.c., if S's firast response
was placing a bluec marble lﬁ the right hole, the reinforcement
was contingont upon blue-loft and yellow-right responsea). All
Ss were run on a 100 per cent reinforcement schedule for 50
learning trials, Following the learning trials; all Ss contin-
ued for 25 extinetion trials, whore E assumed an attentivoe, but
non=reinforcing role. Thus, each § experienced 76 trials: one
to determine the "correct” rosponses, 30 leavning triais, and
25 extinetion trials.

An attempt was made to determine whetheor the quality of the
verbal reinforcer, good, that £ dispensced was affected by his have
ing ropeated the stimulus during satiation txcatment. Tapo rocords
11333 were mado of L dlspensing gogd inthose conditions inwhich good

ERIC -



vt reflnfoercer and random sanmples wore taken of 5 zogds

Yoo ceehy o ree h orseoeritlon Yo eyt n s F T e o
e s T b Gk S Toepiugtntiog Ler possible comGinationn
of ! sattation levels (L.e.y 5 vs 25, 5 ve 45, 5 vs 65, 25 vs
45, 25 vs 65, and 45 vs 65) was constructed and 6 raters were
asked to put cach sequence into two "piles."” Analyses of the
raters' responsces indicated that not one of them differed re-

1iably from chance.
Reaults
liwnber of Correct Responsgg Duxing Learning
Table 1 shows the results of the 4 x 2 x 2 x 5 analysis
of variance with repeated mcasures on the last factor cmploy-
ing the number of correet responges during 5 blocks of 10
learaing trials cache This analysis ylelded a significant

speowancon LY R L TR X A

Insert Table 1 about here
E for .mount of repctition (A) (E = 9.37, df = 3/112, 2 <.01).
Newman-Keuls individual comparisons indicated that the 5 repe-
titions group performed significantly better than the 25, 45,
and 65 repctitions groups and that the 45 and 65 repetitions
groups performed significantly better than the 23 recpetitions
group (p <.0l for all comparisons). The significant Reinforcer x
Satiator (R x S) interaction (F = 3.88, df = 1/112, p<.01) and
the Newman-Keuls individual conmparisons showed that the
Rgoodsbell group rade significantly more correct responacs than

elther the Rgoodsgood9 Rbellsgood' or Rbcllsbell groups when
" the amount of repetition was combined,

8
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Massari 2
Because of the significant uriple interaction (A x R x S)
ST FPTES S VR ) SEIPRE ) T B S o O S T S AT R AT -4
Pooaom ol coeet e gtarpratet sl eoucienie Tipnee b dopiers
thoe satier in which the A factor affected performance with re-
spect to thae different R-S combinations. A clearer interpre-
tation of the flndings involving the A factor emerged by ana-
lyzing the factor separately for each R-S combinatien by means

MavoruDEaam® TN ToeDoOrYo

Insert Figure 1 about here

of the simple, sianple main effect analysis (after Winer, 1962,
p. 252),

The simple, sinple maln effect analyses for the R ood qood
and Ry 45,411 8Toups were both significant (F = 4,83, df = 3/112,
2 <01y E = 5,90, df = 3/112, p<.0), respectively). Subse-
uont Newmane-Keuls individual comparisons revealed that in both
conditions the 5 repetitions group made significantly (p<.05)
more correc: responges than the 25, 45, and 65 repetitions
groups, supgesting that satiation occurred. The forms of the
functional relationshtﬁs differed, however, with siznificant
lincar, quadratic, and cublic components (p <.05 for all com-

ponents) “or the R d condition compared to a predomi-

ood 800

nantly lin2ar component (p<.0l) for the Ruo115peyy SOndition.
The simple, simple main effect analysis on the A factor

for the rgood bell BTOUP was not significant (E = 2, 16.

df = 3/112, p<.05) indicating that for this R-S combination

gatliation generalization did not occur reliably. A trend teat.

[Kc ]
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- Massari 10
consldored appropriate because of the priox interest in the
form of th velarisnships, yleldad o 40208 v uade o le
crond (pLedf)s  Ther corresponding analysia for the Rben("g,ood

groups was signiflcant (F = 2.97, d¢f = 3/112, p <.05) with the

Newman-Keuls analysis revealing that the 45 and 65 rapetitions

grcups performex zveiiably better than the 25 repetitions group.

Trend analysis of the Rbellsgood curve showed a significant

cubic component (p<.05). Thus, anulyses of the Rbeusgood

group’s performance supported the conclusion that satiatien
generalization occurred.

Since all interactions invelving the Trials effect were
non=gignificant, the Triala effect can be attributed to the
increment in performance with suaccessive trial blocks. That
is, despite the significant A effect, which indicated that the
satiation cperation was effective, learning occurred and did
not interact with treatment conditlon effects. Moreover,
trend analysis suggested that this increment in performance
closely conformcd to a linear equation (R<.01).

The relative effectiveness of the reinforcing stimuldl,
in the absence ¢f any experimental treatment, was examined by
cont:rasting the two groups that recelved no experinental treat-
ment: (procedurer adapted after Winer, 1962, pp. 263-267).

This analysis revealed that the mean number of correct responscs

for the zood an¢ bell (means of 38.0 and 40.3, respectively)

did not differ statistically (F<1). This result precluded the

possibility that the interaction (R x S and A X R x S) reflec-

ted the diffcrential reinforcer efficacy of the stimuli under

)
E l{[Ctandand conditions,

IToxt Provided by ERI
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'ﬂassari 11

In addition, these two groups combined (the contxol
CRGUD ) Wwoen matrantoY Wt sy ol vl odomyby i ad carale
mont groups combined (thoe experinmental groups). This analy-
sis indicated that the control group performned reliasbly better
than the experimental groups (F » 6.34, df = 1/126, p <.05).
Subsequent individual contrasts between the control group and
each experimental treatnent group ylclded the following results:
(a) for the Rgoodsgood and the Ry .45, .17 combinations, the
control group made signlficantly waore correct responses than
the 25, 45, and 65 vepotitrions groupsi (b) for the Rbe1188°°d
and Rgoodsbell combinations; the control group nade signifi-
cantly more correct responses than the 25 raopetitions group
(p <.05 for all comparisons).
Number of Coxrect Respenscs During Extinction

The 4 x 2 x 2 analysis of variance employing the number
of correct responses during the 25 trial extinction phasc as
the crl.t:erion scores ylelded a significant F for the A factor
only (E = 6.57, df = 3/112, p<.01). The Nowman-Keuls indi-
vidual comparisons between mcans revealed that the 5 repeti-
tions group made roeliably moxre correct responses than the
25, 45, and 65 repotitions groups (p <.01), ara that the 45
and 65 rcpetitions groups performed reliably betver than the
25 repetitions group (p <.01). This curvilinear relationship
between porformance during extinction and anmount of repeti-
tion was supported by a trend analysis which revealed signi-
ficant quadratic and cublc components (g <,01).

11



‘Masgsari 12

Slaving Tiaw
Mo v %k 0N 2 analysis of vaviance perfotmed on the
total amount of playing time during the 50 learning trials
failed to reveal any significant sources of variation, The
comparable analysis for playing time during extinction yield-
ed a significant F for the reinforcer factor (F = 11.26,
df = 1/112, p<.01). This finding resulted from the groups
that had bell as a reilnforcer during learning taking more
time during extinction than the groups that had geod as a
reinforcer during learning. Thus; analysia of playing tine
for both learning and ea~inction failed to support the con-
clusions that were reached regarding the other performance
measures. That ig, the playing time mcasures did not show
that the satiation operation was effective.
Discussion

These data suggest that the effectiveness of both the
verbal reinforcer, goed, and the non-verbal reinforcer, bell,
was diminished as a result of their prlior exposure to the
subject, Evidence for satiation generalization wan obtained
from the extinction data and from the cuntrol group-experi-
mental group comparisons. Finally, the forms of the function-
al relationships between amount of repetitlon and performance

were generally curvilinear with the exception of the learn-

ing data for the Rbellsbell 2roup.

12



Hassart 13

Since Lthe curvilinear relationsiiips obtained involving
pood have also been reported by Cook (1968) and Cook gt al
(1967), confidence in their validity is enhanced. Future
research should focus on replication of the linear relation-
ship for the non-gocial stimulus as well as sampling yepeti-
tion levels above 65 repetitions to determine whether a para-
bolic function obtains.

Lewia (1965) in a parametric study involving the isola-
tion paradigm alsc found a curvilinear relationship with 3
and 12 mlnutes of isolation increasing reinforcer efficacy
significantly more than G or 9 minutes. Lewls interpreted
his data as reflecting an increase in anxiety during the‘
initial minutes of isolation; followed by a subsequent de-
creasc in anxiety at the intermcdiate levels as a function
of cxploration of the surround, and a rctura of anxicty at the
upper level as c¢xploration wanes,

Such a motivational interpretation does not appear rele-
vant in this study becausc of the relatively innocuous eyperi-
mental treatment. That i3, it i3 unlikely that the repctition
of a atimulus by a familiar oxperimenter for a period ranging
from 3 tc 40 seconds could have effected a drive state. If,
however, wc assume that it ¢id, it would have to be posited

that 5 and 65 repetitions produced greater levels of arousal

13



Massari 14

lan Gl S0 i 3% pencvicioase  From thiig avpumont, oo

would expect that the zZero repetition contrul group's pers
formance, refiecting its lower arougil; should be at a lower
level than the 5 and 65 repetitions groups. This was not
the cases

Of the positions that have been offered to explain eeman-
tic satiation (Amster, 1964), the attentional response inter-
pretation scems most relevant. This interpretacicn has been
advanced by Das {1963) and 1s based on the Russlan work on
the orienting reflex (OR) {Lymn, 19663 Sokolonv, 1963).
Appeal to the conc=apt of the OR to explain these data scems
inappropriate for two different reasons. First: the OR to
conditioned or signal etimuli is very stable and highly re-
sistant to extinction (Lynn, 1966). It is likely that ggod
and, to a lesser degree, bell were signai stimuli (several
children remarked that bell was a door-bell sound). More=
over, "4 habituated stimulus carn be made into a conditioned
stimulus « « o 8imply by telling the subject to pay atten-
tion to it (Lynn, 1966, p. 30)." This action restores the
OR. Preclscly this was done but without the predicted re-
sults.

In addition, the invoking of the OR would be an inference
from the sama otscrved behavioral changes which the OR is
assuncd to influcnce (i.c., the lack of en independent mcasure

14



" Massari 15
of OR)., Thus, the functicnal relationships are viewed as
ety able vo atand on thedr owmi 2 nestrion thas §3 simticsy
roogenirez® {1905 ),

The msults arc partially supportive of Cairns® (1963,
1969) information hypoth-sis. Cairns (1969), focusing on the
cue or signal properties of reinforcing events rather than
on thelr incentive properties; maintains that if a stihulua
has been dispensed in either an unreliable or redundant manner,
then the effectivencss of that stimu3;~ will be reduced. The
present satiation operation involved the unxeliable ox wnon-
discriminative provision of a stimulus. This operation, by
shaping "inattention" to the stimulus events; rendered them
less effective in the subsequent learning task. Presumably,
the finding that the effect of the satiation treatment general-
ization would be subsumed under stimulus generalization. The
Cairns position also predicts that the reinforcing offective-
ness of a stimuvlus can be increased as a function of its pro-
vision in a reliable; nonredundent manner. !iis model,; al-
though not outwardly predicting the curvilinear nature of the
present data, could handle the data if the subject is consid-
ercd to be actively involved in attempting to gstructure in-
coning stimulation through formuiation and evaluation of hypoth-
esea. For example, post hoc speculation about the curvilinear
rolationship obtained for good might go 1like thisi During tho
initial repotitions, the child listens attentively to the
stimull because the experimenter hae instructed him to do so
and becausc he 18 curfous about the nature of the "game;" at

Spe intermediate levels of repetition he interprets the stimuli




" Massari 16
a3 being Llrrelevant and the game not very much funj finally
at. the upper level,; he heaing again ro srarch for meaning in
th atimull becausce there have been so many repetitions they
imust have some salience. Future research should involve in-
quiry of the subjects to bear out the3e hunches.

Another plausible liae of reasoning consistent with the
information hypothesis is that the satlation operation shaped
"inattention" to the experimenter--thus altering his effec-
tiveneas as a dispenser of cues (Barnmhart, 1963). Thus,

~ generalization occurred because of the sallen: similarity
between the satlation manipulation and test si:uations (ioeg, ,
same room, samc E, temporal proximity, etc.). Thus the present’,'
study has shown that alteration of the contéxtual milieu or
setting events in which a stimulus is dispensed changes its
cffectiveness as a reinforcer. It remains for future research
ro determine what the critical feature(s) Qf the wanipulation
is (are). |

The question of whether S is being satiated on the stim-
ulus veing dilspensed and/or the dispensing agent is av impor-
tant one that warrants future consideration. Indeei; a recent
study (McArthur & Zigler, 1969) suggests that the change in
valence of E may be the more important variable. Additioral
research is needed which places the deprivation-gatiation
operation orthogonal to the valence operation ard exenmines

the gencralization to other stimull,

16
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Table 1
Repeated Measures Analyals of Varlance oo Correct Regnonsca
I X ;

Adaring Learning

Source df M3 E
Between S 127
Amount of
repotition (A) 3 112,99 9.37%x
Reinforcer (R) 1 22,88 1.90
Satiator (S) 1 1,50 <1
A xR 3 2,69 <1
AXxS 3 19.37 1,60
RxS 1 46.76 3.88%
AXxRxS 3 58,04 4.82%%
Error {between) 112 12,04
Within Ss 512
Trials (T) 4 113.87 36019
TxA 12 2,36 <1
T xR 4 5.07 1.61
Txs | A .40 <1
TxAXxR 12 1,96 <1
TxAxS 12 4,58 1.46
TxRxS 4 2,90 <1
TxAXRXxS 12 2,25 <1
Error (within) 448 3.15

#np <, 01
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Faoucs 1o Mean nuwnber ol correct xespouscs during learr:ivg
as a function of amount of repeticion for the four reinforcer-

satiator combinstions,

o
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