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CHAPIER I
INTRODUCTION
Although both Pavlov (1927) and Skinnper (1938) had

published articles dealing with the effects of less than
100% reinforcement upon acquisition and extinction, it was
not until the Humphrey's investigation (193%9) thabt partial
reinforcenent became asn enigmna for learning theeriats.' Hull's
theory came uncer the sharpest criticism because with a de=
crease in the number of reinforcexents in acquisition there
was not a corresponding decreasgse in hablt strength asg
measured by resistasnce to extinction. Despite such criticlsm,
Hull d1d not deet 1t necessary to considery the problem of

partial reinforcement in his Erinciples of behavior (1943).

Hunmphreys, on the other hand, proposed ar expectancy prin-
ciple as an alternative theory. 1In his theory, conditionad
responses are thas conseguence ol the Ss expectation that
reinforcement will appear. After reinforcement on every

trial during acquisition, the extinction responses dissipate
because thg audden shift fro@ uniform reinforcement to unifornm

nonreinrorcenent makes it easy o chenge to an expectation



of uniform nonreinforcement. In extinction after partial
reinforcement, however, the § continues to ezxpect that
reinforcement wlll be periodlc ag 1t wes during scquisitlion,
thus extinction is prolonged by hle expectstion that rein-
forcement willybe re-introduced,

‘The erperimentation by Humphrejs appeared contradictory
to the Hullian epproach to learning. It was not until 10
vears later that en "answer® td the pertial reinforcesent
challenge was forthcoming from the Hullian camp. Virginia
Sheffield (1?49), a student of Hullts, barsed her explanation
upon differences in generalizaticn decrement for the partially
rainforced-anﬁ consgistently reinforced groups. In her
hypothesis, extinction involves different cuecs from those
uced in ecaouvisition. Omission of reinforcement aliters the
stimulus situation and mskes extinction a case of trensfer
of training in which a certalin amount of generalized decrement
1e to be expected because of the change in cues. When dealing
with congistently reinforced Ss, the occurrence of rein-
forcement on a given trisl produces effects which provide
characteristic stimuli at the gtart of the following trial.
These aftereffects, for example, could be the taste of food
or possibly food p=rticles still in the mouth, With the
onsget of extinction, the stimulus pattern is changed sbruptly
not only by the absense of the aftereffects of reinforcesent
but slso by the presence of whatever new stirulation results

from the ahgence of reinforcement,



When training with particl reinforcement is glven, on
the other hand, the £ 1s& exposed to cues which are normally
present only during extinctlilon. 7These cues are the after-
effects of nonreinforced trials. The aftereffects could be
the lack of gustatory traceg or the absénce of food particles
in the mouth. On reintorced aciaulsition triaels that follow
nonreinforced triales, with these nonreinforcezent cues as
part of the current stimulus pattern, reinforcement is
re-introdnced znd the $§ therefore learns to perform the
regponse in the pregence ¢of these nenreintorcement cues,
Sheffield pointes out that since the response has been cond-
iticned during =scquicsition to the cues characteristic of
extinction, one would expect less generalizedvdeorement due
to the change in the total stimulus pattern when reinforcement
is withdrawn completely than 1o found after szeguisition with
reinforcement on evéry Lricl, ‘“thus, the inltiation of
extinction trisls produces a relatively lurge chunge in the
conditioned stimulus pattern when 1t¢ follows tréining with
reinforcement on every trial but much less change when it
folliows scaoulsition with partiasl reilnforcement. 1n other
words, thnere ls more of a difference in the afferent patterns
between contiaoucus reinforoenent and extinction than vetween
partial reinforcezent andg extinction,

Sinece Sheffield postulated that these aftereflfects
dissipate with the passage of time, the testing of the

aftereffects hypotnesis consisted of controlling some of the
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aftereffects of reinforcement =snd nonreinforcemxent by the

o

spacing of trislse, The assumpltion was that 17 snimal I8 were
used with trisls widely spaced, most of the aftereffects of
relnforcenent or nonreinforcemsnt would have dissipated dy
the start of the next frisel, making ithe coniltlioned stizulus
pattern much the sacme whether reinforcemnsnt had or bad not
teen recelved on the previcus btrisl. Sheffield, therefore,
rastulated that there would be no difference between the

partizlily srd continuously reinforced groups when trials were

2

distrionted, UWith massed trials, however, the afterceffects
would not dicsipsate zince the aftereffects of nonreinforcement
of the vnrevious triasl could te conditioned to the running
responses on a reinforced tilal. Hassing of troining triels,
Shefficld contended, should give the maxlpunm advantage to

the partisl reinforcement group 4n resisting extinctlon as
compared with reinforcement on every trisl, wheress the spscing
of triasls should diminish or destroy this sdvantsge., sheffield's
experimentation added credence to this theory. witn the
intertrisl interval bheing 15 minutes, she found no gifference
betrween the partislly reinfeorced and continucusly reinforced
groups in rezistance to extinction as measured by medlan
response tlmes., However with massed trasining, 1.€., 15
second lntertrial interval, the psrtiaelly reinforced Ss were
slgnificantly more resistant to eXtinction. An integral part
of Sheffield's theorizing was the postulate that aftereffects

dissipate with tine. It was thls segument of her theory which



was experimentally questioned by later theorists,.

Weinstock (1954), in an experiment designed to test the
Hull-Sheffield hypothesis, examined acquisition and ex-
tinction curves of a runway response wWith an intertriel
interval of 24 hours. Four groups received 100, 80, 50 and
30 percent reinforcement during a 75 day acqulisition series,
Then all groups received a 20 day extinction series. There
were no significaent group differences in latency or running
time as far as acquisition was concerned. DLuring extinction,
however, group differences in running times were significant
beyond the ,01 lsvel, with an inverse relationship existing
between the percentage of reinforcemesnt and resistance to
extinction,

In view of the large intertrisl interval, the extinction
results can not be hsndled by the Hull-Sheffield hypothesis,
Weilnstock, therefore, postulated & modifled contigulty theory
to account for the partial reinforcement effact.‘ According
to this theory, in extinction the S makes other or competing
respbnses resulting in a decrement 1in response strength of
the original response. Competing responses which the S makes
to sn empty goal -box may also occur on & nonreinforced trisl,
During the course of s gerieg of nonreinforced trials, these
competing responses are found to have no functiocnal relation=-
ship to reinforcement and therefore "habltuate® or drop out
of the 3's response repertoire. Thus the partially reinforced

enimals, which have had come number of nonreinforced trisals
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during =zcquisition, will, in extinction, have their competing
responseg to an enpty goal boXx hebituzted to a relatively
lower level of response strength as compared with the cone-
tinuously reinforced animals, Having habituzted, the come
peting responses will ocour with a2 low frequency and there
will be little decrement in the strength of the original
response due to the presentation of a nonreinforced triasl,
The lowest percentage reinforcement group will hove had the
greatest numbsf of nonreinforced exposures during scquizition
and ﬁhe highest percentage group will have hsd the smallest
nmumber of nonreinforced exposures. Accordingly, one would
expect the greatest zmount of hablituation of competing
responses to. have occurred in the group having the smallest
percentsge of reinforcement or the largest numbsr of none
reinforced eyposures. On the other hand, the continuously
reinforced group will not have had any nonreinforced trials,
this group will have had no chance to habltuate its competing
regponses and, as a result, will show. the greatest decrement
in the gtrength of the orlginsl response during extinction.
Weinstock, therefore, pradicted &n inverse relationship
between pércentage of reinforcement and reslsgtance to ex-
tinction, l.e., the higher the percentage, the lower the
resistance to extinction, It was not coincldentsl that his
results substantinted his claim,

This experiment gusetioned serlously the Hulle-Sheffield

hypothesis. It iz to be noted, however, thst the objections



are not directed against the existence of the sftereffects
but are contrary to the temporal properties assigned to them
by this particular hypothesis, Thus, Weilnstoci's eXperiment
was not critical to the notion of aftereffects,

E. Je¢ Capnidl subscribes to the aftereffects approach in
acoounting for the psrtial r%inferésmanc effect. ke doss not,
however, adopt the Hull-Sheffield concept of disslipation,
Capeldl z2nd his assoclisates attenpted to determine the texzporal
characteristics of the aftercffects of reinforcezent and none
reinforcement, Capaldl and sStanley (1953), euploying single
alternsting partiel reinforceument undég several conditions of
triazl spacing, thet is, 15 seconds, Z ninutes, 10 minutes and
20 minutes, obssrved that all Zs evenlually ran relatively
slower on nonreinforced trisle snd relatively faster on the
reinforced trisls. Thege results izply thaot aftereffects
regain functlional for at least 20 mninutes and guestion the
view that dissipating occurs as 2 mers function of time as
15 held by the Hull-Sheffleld hypotnesis. The complsxity
of these afterelffects 1sg further lllustrated by Capmldi,
Hary.and Stenley (1963), who have indicated thst aftereffects
ars subject Lo interference. Tney huve presented evidence
“hlch indicates that by placing the $ in a baited goal box

‘for a relatively brief perlod during the intertrial interval,

3

the aftereflfects of nonreinforcenent are replaced by the

[

aftereffucts of reinforcement., In effect the ztinulus
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complex for these Ss wos the same ag for the Ss under continuous
reinforcement schedule, that le, there was always the after-
efreets of reinforeezent. Thus, Capzldits studies Ilndicate
thet under sppropriate conditions, an aftereffect which would
huve remoined Tunctionsl for at least 20 ninutes (Capaldi and
Stanley, 1963}, can ve interfeored with within as brief a
period as 30 secouds (Capaldl gb zl. 1963). Capsldl &b sl.
(1963) hypothesized that the extent ol ianterlerence ls
propably reiasted vo the atimulus similaricy which exiasts

ecween the original reinforcement situntion =nd the inter-
fering situstion., With tnils hypothesisg, results, such =3
those supplied by Weinstock (1954), can be interpreted in
terng of aftereffect thsory by Capsldl,. the theory having
been modified by tne sbove-mentioned tewmporal sssumptions,
When briuls are separated by 24 hnours, the reeeipt of the
maintennnce diet, occuring asg it does followlng the dally
trial, would serve to interferse witnh the aftereffazcots of
nonreinforcenant, Howsver, Capaldl states that since the
maintenance diet 1s administercd in the presence of atinuld,
Ll.e., the houe cage, qulte ualike tnose provided by the goal
box in which reinforcemsnt and nonreinforcenent occur, very
little basls exists for interference,

the Weinstock experiment served the purpose of yuestioning

the soundness of the aftereffects hypothecies as posited by

Hull and Sheffieid. Capaldi end his associates, hovever,



by modifying the aftereffects theory, have avolded the snares
in the original postulation of the hypothesis, Thus the
Welnstock experiment, which was critical to the Hull-Sheffleld
hypothesis, does not'occupy such a position concerning
Capaldi's modified aftereffects theory. In fact, Capaldi

has theoretically accounted for the results of the Welnstock
experiment. The use of Capaldi's interference hypothesis,

in sccounting for the partial reinforcement effect however,
remaing in the realm of theory, for it has not been empsrically
tested,

The present experiment was deslgned to determine the
efficacy of Capsldi's interference hypothesis in accounting
for the partial reinforcement effect with large intertrial
intervals., <The interference hypothesis was tested by varying
the degree of c«timulus simllarity bpetween the originsl rein-
forcement situation, the goal boX, #nd the interfering
situation, the intertrial lnierval. Groups, hzving their
‘intertrial interval in the home cage, which 1s essentially
the same procedure sasg the welnstock experiment, experienced
the lesst amount of stimulus simllarity. The highest
possible degree of slmllarity between the ofiginﬁl relnforecing
sltuation and the interfering situation could be attained
by having them exgactly alike, thus, znother group had their
intertrial interval in the gosl box.

Capaldl would predict better perforsmsnce on the part of
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the group having their intertrial interval in the houe cage
due to the avbsence of interfering stimuli. A logical
extension of Weinstock's theory, however, would seem to call
for the opposite results. 58 with thelr int=rtrial interval
in the gosal box would have a chance for competing responses
to be habltuated, whereas those Ss with their intertrial
interval in the home cage would not be exposed to such a

possibility,



CHAPTER IX
EXPERIMENT I - METHOD

Subjectss The 38 were 20 male Holtzman strain rats,
purchesed from the Holtzman Company, HMadison, Wisconsin,

The £8 were about 60 days old at the beginning of the
eXpe}iment. (g.f. Tadble I)

Apparatus. The apparatus was a stralght-alley ruaway
which 1s a total of 72 inches long, 5 inches wide, encloged
by sides 8 inches high, constructed entirely of wood and
painted a mid-gray throughout. A microswitch, mechanically
operated by the Ss welght upon a hinged floor section was
loecated 12 inches from the proximal end of the z2lley and was
8o constructed that upon being depressed a standard electric
timer was sutomntically started. A glxilar microswiteh and
hinged floor section were also located 60 inches from the
start box door, served to close the circult, thus stopning
the electric timer. Two inches bzyond the hinged floor
section was a sneet metal door, painted mide-gray which can

be lowered so s to restrict the § to the gosl reglon. The



TaBLE 1

NUMBER OF Ss EMPLOYED IN EXPERIMENT I

LOCATION OF INToRTHIAL INTERVAL

- HOME GOAL
CAGE BOX
100% 5 5

% OF

REINFORCEMEHT
50% 5 5
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end of the runway terminates in a 5 inch wide x 3 inch long
Yalbow" bend in which food could be vplaced. Ten ldentical
elbows were exmployed, 5 elbows}for the reinforced trials

and 5 for the nonreinforced trisle. The elbow arrange;inent
prevented the § from determining whether the zoal box
contained sny food until it had passed over the hinged floor
section, The entire runway and all gosl boxes were covered
by hinged hardware cloth,.

Procedure. On each of the initial ten days of the
experiment, the 58 were deprived of food for 273 hours, handled
in groups of 6 for aepproximately one hour and returned to
their home cage. Hach $ was individually housed, where it
was allowed to eat Purina Laborstory Chow for one hour. On
days 1l and 12 each $ was sllowed to 1nd1v1dﬁaily exglore the
runway for 5 minutes, no food baeinz avallable and the door
in the gosal box reglon being open.

The £s were randomly assigned to four gronung, that is,
two groups of 10 S8 each received 100% reinforcement with
one of these groups having their Intertrial interval in the
home cage and the other group having their interval deriod in
the goal box. The remalning two groups of 10 Ss each recelved
50% reinforcement with one group having thelr intertrial
interval in the honme cage and the other in the goal box,

The randomlzation of reinforcement for both of the partiaslly
relnforced groups was defined by randomly emnloying three

Gellerman (1933) orders.



Because of schedulling difficulties, the running period
proper was divided into 3 segments. All 3s were fed one
hour per day at approximately ZOvminutea after the last trial
of the day. Thus at the beginning of the daily trials all
S8 had been deprived of food for at least 20 hours. Throughout
phases of ths experiment, the 38 were zllowed a mavimum of 60

secondz to traverse the runway.



CHAPTER IIIX
EAPERIMENT I -~ RESULTS

In an attespt to impose stability of the dependent
response measurement, the running times for each 8 for the
eight trials per day were averaged, These mean running
scores vere then sversged over btlocks of dsys. 'The blocks
of days were determined in deference to the Capaldl and
Stanley experiment (1963) which utilized blocks of 1-5 days,
6-13 days, 14-18 days and 19-23 days. The mean scores were
then transformed logarlthmlcally using the formulas

X'ijk = leg (Xijk + 1)
to lnsure that the 4lstrivution of scores approximaeted the
normel curve.

As can be seen in Pigure 1, on the first block of days,
days 1-5, the Continuously Reinforced Ss regardless of the
location of the intertrial interval perforced a?preciably
faster in running the lengtn of the maze, On the second
block of deys there was a sharp decrease in mean log running

time i.e., faster running for all groups. The third block
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Fig, 1 Mean loz running times in acquisition for all
groups over blocks of days in Hxperiment I.
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of days was charescterized by an increase in running times
for both groups having continuous reinforcement, the group
having theilr intertrial interval in the home cage being the
slowest of the two groups having continuous reinforéement
while the group having psrtial reinforcement in the goal
box had the fastef running times. On the final block of
days the differences between the partial and continuously
reinforced groups became more pronounced. The continuously
reinforced‘- home cage Ss remeined the slowest group, with
the continuously reinforced group next, The partially rein-
forced Ss with thelr intertrial interval in the home cage
was next to the fastest in terms of running times while the
partially reinforced - gool box Ss were the best performing
group.

A 2 (location of intertrial interval) x 2 (continuous
or partial reinforcement) X 4 (blocks of deys) multifactor
analysis of varience waz used to determine the existence of
any significant differences between treatments. {(c.f. Table 2)
The maln effects of the repeated factor, blocks of days,
(P3,48= 122.18) was found to be statistically significant
(F'95= 2.84). It was for this reason that s single factor
analysis of varlance was bullt into the statistical design
to test the treatment differences within the last block of

days.



io

TABLE 2

ANALYSIS OF VARIANCE « EXPERIMINT I

SO{I’K’CG d.f. }‘1QS - F
Between Ss 19
A (lLocation) 1 9593 2,35
B (reinforcement) 1 873 <21
AB 1 3590 .88
Within &s 50
C (Blocks of days) 3 - 439458 122,18%
AC 3 1296 032
BC 3 22449 5,60%*
ARC 3 2837 o771
C x 3s w/n groups 48 4006

F g5 (3, 48) = 2,84
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TABLE 3

SINGLE FACTOR ANALYSIS OF VARIANCE OF FINAL BLOCK OF
DAYS IN EXPERIMENT I

Source 38 d.f. MS Fe
S8 treat 78613 3 2621 18,86%
58 y/p treat 2224 16 139
5SS total —_

10087 19

F-95(3’ 16) = 3,24

TABLE 4

DUNCAN q*' TEST FOL DIFFERENCES BETWEBN ORDEAED MEANS FGOR
THE LAST BLOCK OF DAYS IN EXPERIMENT I

Group ' GP HP HC GC
Ordered Means 296 306 334 334
q'.g (x, 16) 300 315 323
8y 4% .95 (k, 16) 15,60 16.138 16.80
GP 10,00 38.00% 48,00%
gg 28.00% 38,00%

10.00




Following the significant over-all F, in the single
factor analysis of variance (c.f. Table 3) a Duncan q' sta-
tistic was used to probe the nature of the differences
between treatment means.

As can be seen in Table 4 both of the partially rein-
forced groups i.e., GP (Goal Box-Partial) and HP (Home Cage-
Partial) differed significantly in log running times from
the two continuously reinforced groups HC (Home Cage-

Continuous) end GC (Goal Box-Continuous).



2

CHAPTER IV
EXPERIMENT IX - METHOD

Subjects. The Ss were 24 male Holtzman strain rats,
purchased from the Holtzman Company, Hadlison, Wisconsin,.
the $s were about 60 days old at the beginning of the
experiment, {g.f. Table 5)

Apparatus. The seme apparatus was employed in ExperlQ
ment Il as was used in Experiment I.

Procedufe‘ Degplte the attenpts to impose stability
of the dependent response nmeasurement in Experiment I the
range of mean log running times for the first bleck of days
was from 537 to 686, It was therefore decided to alter the
pre-training procedure in Experiment Il. As in Experiment I,
on each of the initlal ten days of the experiment, the s
were deprived of food for 23 hours, handled ir groups of 6
for approximetely one hour and returned to thelr home cage.
On days 11 =2nd 12, however, each S wesg allowed to indi-
viduelly explore tne runway for 10 minutes, no food veing
avallzble and the door in the goal box reglon being open,
fhus the Zs in Experiment II vere sllowed twice 28 much exe

Ploration time as were the §s in Experiment I,



TABLE 5

NUMBEH OF §§AEMPLOIED IN EXPERIMENT 11

LOCATION OF INTEHTHRIAL INTERVAL

HOME GOAL
CAGE BOX
100% 6 6

% OF

REINFORCEMENT
50% 6 6
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In Bxperiment I the running pericd proper was divided
into three segments due to scheduling difficulties. In
Experiment II the asbove mentioned difficulties did not present
themselves hence = single factor snalysis of variance was
utilized to determine the existence of any significent
differences in running time as = function of the segnent
of the experiment. 8ince the Fgpe (6.76) d41d not exceed
the critical value ¥ 95 (2,17) (19.4), no differences were
assumed to be a function of the time of day in which the Ss
were tested. Therefore the running period proper in Experl-
ment II was divided into two segments in which all four
groups i.e., Heme Ceoge-Continuous, Home Csge-Partiasl, Goal
Box~-Continucus and Coal Box-Partial, were equslly represented

by three Ss.



CHAPITER V
EXPERIMENT I1 - RESULTS

The incresse in the amount of pre-~training proved
efficacious in restricting the range of the Ss mean log
running times in Experiment II.

As can be seen in Flgure 2, on the {irst block of days
the Ss in Experiment II reacted in the same manner as those
in Experiment I i.e., the continuously reinforced Ss regardless
of the location of the intertrisl interval performed the
task of running the length of the alley appreciably faster.
The sharp decrease in mean log running times for all groups
for the second block of days was agaln noted. The third
block of days was agaln characterized by an increase in the
running times for both of the continuously reinforced groups.
Thus far the results of Experiment Il are identical to the
results of the first experiment. It 1z at this point that
the similarity ceases, In Experiment I (c.f. flg. 1) both of
the continuously reinforced groups had slower running times
in the third block of days than the partially reinforced Sse

The group having thelr intertrial interval in the home cage
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wes found to e tne slowest of the two groups 1n traversing
the runway. In Bxperiment 11 toth continuousliy reinforced
groups likewise had nigher running times in the third block
of days. However, in this‘experiment, the S8 having
tnelr intertrial interval in the goal box had the highest
times for running the length of the alley. Slnce there
weren't any dirTerences becween the groups that were
continuously reinforced there sezms to be no relationship
bcetween location of tne intertrial interval and performance
for the 38 that are continuously reinforced. On the other
hand, such a relailionshlp seems to exXist for the partialiy
reinforced 3s fér in both experiments the goal bLoX- partial
group was the‘fastest. Un the final block of days the
differences between the partislly and continuously reinforced
Ss became more conspicuous. The continuously reilnforced-goal
box Ss remained the slowest group, with continuousiy rein-
forced-home cage group next. The partially reinforced Ss
with thelr intertrizl intervel in the home cage was next to
the fastest in terms of running times while the partially
reinforced-gesl bo¥ S had the best tlmes in traversing the
alley.

The statlstical analysis of the data in BExperiment II
was essentially the some ss that descrived in Chapter III,
save for the differences in the number of Ss and hence

differences in the degrees of freedom in the second experiment.
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TABLE 6

ANALYSIS OF VARIANCE - EXPERIMENT II

Source d.T, MS F

Between Ss 23
A (location) 1 1176 Jas54
B (reinforcement) 1 1395 «538
AB 1 8246 3.185
S w/n groups 20 - 2589

Within Ss 72
C (blocks of days) 3 130096 . 89.29%
AC 3 34157 23, 4h%
BC 3 51358 35.25%
ABC 3 2130 1.46
C x Ss wW/n groups 60 1457

F-95 (3,60) = 2.76
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TABLE 7

SINGLE FACTOR ANALYSIS OF VARIANCE OF FINAL BLOCKA OF
DAYS IN EXPERIAENT II

Source 58 d.Te MS F,

SS treat 91389 3 3130 14,22%
SS y/n treat LLog 20

SS total 13798 23

F-95 (3, 20) = 2.92

TABLE 8

DUNCAN q' TEST FOR DIFFERENCES BETWEEN ORDERED MEANS FOR
THE LAST BLOCK OF DAYS IN EAr&dlvbiI I3

Group GP He HC GC
Ordered Means 266 2813 305 318

q' ’95(}»{:20) 2.95 3.10 3.18
sx ' .95 (x,20) 17.84 18.75 19.23
GP 17.00 39,00% 52.00%
HP 22,00% 35,00%
HC 13.00




A 2x 2 x 4 multifactor analysis of varisnce was
utilized in determining the existence of sany significant
differences between treatments. The main effects of the
repeated factor, blocks of days, (F3,60 = 89.29) was found
to differ significantly (F,95 = 2,76) from the other
partitions of the total wvariation. The last block of days
was, therefore, investigated through the use of a single
factor analysis. The statistically significant F for treat-
ment effects necessitated the employment of a Duncan qf
statistlic to probe the nature of the differences between the
treatment means.

The results of Experiment II correspond exactly to the
data presented in Table 4 concerning Experiment I, i.e.
both of the partially reinforced groups, GP (Goal Box-Partial)
and HP (Home Cage-Partial) differed significantly in mean
log running times from the two continuously reinforced

groups, HC (Home Cage-Continuous) and GC (Goal Box-Continuous).
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CHAPITER VI
DISCUSSION

The ralson d'etre of this experiment was not the

demonstration of the existence of the partial reinforcement
effect, Although the two experimental groups (partial rein-
forcement) differed significantly from the control groups
(continuous reinforcement), there were not any significant
édifferences between the two control groups. Thus, this
lack of significsnt results limits the amount of conclusive
statements that can be made regarding the theories in
question, There are, however inferences that can be made.
Although the Weinstock experiment was not cricical to
Capaldli's modified aftereffects theory, it remasined uhaccount-
able by Capaldl until he posited his interfereace hypothesis.
(Capaldl et al 1963) In accordance with this theory, Capaldt
predicted that Is thot experienced the least amount of
stimulus similarity between the original reinforcemnent

gituation znd the interfering situation, the intertrial
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interval, would excel in performance. This prediction was
not upheld. |

Welnstock, however, had not made a prediction on the
outcome of such an experiment. It was inferred in the
present study that Weinstock's theory would predict opposite
results. For this reason one can neither accept nor reject
any segment of his theory on the strength of this experiment,
Nevertheless there 1s & tendency to lean toward Weinstock's
interpretation of the results since the two experimental
groups in Experiment I missed being significantly differsnt
in Welinstock's favor by a margiﬁ of three one hundreths of
& second and in Fyperiment 11 by a margin of five one
thousandthe of @ second.

Tne burden of presenting evidence to sccount for the
observed results lies sguarely upon the shoulders of Capaldi.
The experimnental methodology that was utillzed was essentlally
that designated by Capaldi and the apparatus wes basically
the same as thst used in the Capaldl and Stanley experiment
(1963), a8 was the pretralning procedure. The use of mean
log running time was another factor consistent with Cupaldi's
previous regearch, It wouid sppear that everything was done
to maximize the possibilitcy of obtaining results consistent
with Canaldi's modified aftersffects theory and yet it
seems that the theory can't account for the data.

un the other hand, wWelnstock's theory was being
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questioned and tested by an exweriment completely foreign
to the previous research done by himself and other theorists
dedicated to extending and/or embellishing the theories
promulgated by Estes snd other proponents of the statistical
approach to learning theory,.

weinstock's habltuation theory, states that the
partially reinforced animals, will, in extinction have
thelr competing responses to an anpty goal bo¥ habituated

to a relatively lower level of recsvonse strength as compared

7

Wwith the continuously reinforced Ss. This theory was o7 the
2d hoe variety or at least limited only to experiments
utilizing resistance To extinchion ss a measure of learning.

Tt was for this reazon thet the z2uthor had teo deal with a

RS

"lozical extension” of Welnstock's theory in order to pit

these seeningly opvosing theories spgeinst eaeh other,
There nre, however, adherents of statistical approach

to lear~inz theory who have not limited themselves quite

el 4

a8 much as Welnszstock, &nd who can zive a reasonable

¥

ot

he observed dats. Fstes and durke (1953)

3]

acrcounting of
describe the stimulus sltuation as & sat of elements, each
of which 1s conditlioned to exactly one recponse ot a given
trisl in &n 8ll or none bagis. During learning, AT =
certain response &9 1s reinforced, s cue may switch and
becone newly condltioned to Aq. The probability of such

a change 1s the rate of learning psrameter ©.



In 1959 fistes accounted the partial relnforcenent effect
in terms of & contigulty-interference interpretation. In
such s theory the function of nonreinforcement is to establish
a situation in which competing responses have a high probabllity.
When elements, connected with the correct response, are
present with competing responses - then these elements are
connected with the competing response. The competing response
gaine connections st the expense of the previcusly correct

esponre, In a pertizl reinforcenent acanisition series,

'f\

nowever, the compehting respeonses which vwere conditioned
] 'f s

early in training will re-appesr. The response produced
stimull following nonrewsard are conditloned to rewsrdéd on
the following reinforced trisl. Therefore, in extinction

there zre thease response produced stimull resullbing frow

nonreward which are conditloned to the correct response,

At this point 1%t mey pe noticed thet Estes' postulations are
not dissimilar to Sheffield's sftercffects theoary. Sstes!

conclusion 12 that the inltiation of extinctioa trisls
nroduces a relatively large change 11 the condirioned stimulus
pattern when it follows 100% reinforcemsnt in ascquisition
but much less chenge when 1t follows a2cautisition with partial
reinforcenent.

fhig interpretation of Estes could be considered similar
to prior aftereffects theorizing but it is definitely not a

trace theory, for the response produced stimull are not
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directly dépendent upon prior nonreinforceament. In Estes'
scheme of thiﬁgs anything that 1s not a correct response
1s a competing response.

Since competing responses do not dissipate with tlme
he can account for the "carry over effect®™ in an experi-
ment utilizing distributed practice which was the stumbling
block to the Hull=-Sheffleld aftereffects theory.

Hestle (1955) carries the statistical approach to
learning one step further and considers every 1ndividual
cue as elther “relevant" or "irrelevant™". According to
Hestle, in a learning situstion, the S learns to relste his
response correctly to the relevant cues through a process
of conditioning. At the same time, his response becomes
independent of the irrelevant cues through a process entitled
adaptation. 0On each trial a constant proportion, ©, of
uncondi tioned relevant cues becomes conditioned. Hestle
postulates that a conditioned relevant cue affects performance
in that it contributes to a correct reaponse, Wnereas an
unconditioned relevant cue contributes egually to both correct
and incorrect responses. Adaptation is a complementary
process to conditioning, for similarly Hestle postulates
that on each trisl, a constant proportion, €, of unadapted
irrelevant cues becomes adapted. If a cue is thought of
as & "possible solution®™ to a problem, then an adapted cue

i1s & possible solution that the 8 rejects or ignores. 1In



e theory of this type, an adapted cue is non~functional in
the sense that 1t contributes to nelther a correct nor an
incorrect response,

It is to be noted that the same constant proportion @
appears in dealing with conditioning and adaptation. Thus
Restle assumes:

& =7
Tr + 1

where r 18 the number of relevant cues in the problem and 1
is the number of irrelevent cues,

With Restle's definition of the rate of learﬁing
paremeter, 6, as a premise 1t could be concluded that the
Ss having thelr intertrial interval in the home cage would
posses the lower value of € since they would experience all
the cues assoclieted with the home csge in addition te the
cues of the goal box and their own proprioceptive cues which
the Ss in the goal box group would simllerly be exposed.
Thus‘the ratio of relevant to irrelevant cues, &, the
rate of learning psarsmeter for those Ss in the home cage
group would be lower than those 88 having their intertrial
intervel in the gosl box.

It needs to be re-emphasized that one can neither sccept
nor reject any segment of the theorles presented above,
including Capaldl's modified aftereffects theory on the
strength of this experiment., A definitive experiment has

yet to be presented. This experiment could be considered



36

to serve as & beginning in experimentation, enabling one to
determine alterations in the experimental procedure which
could serve to eliminate the masking of treatment differences,
and pave the way for a much needed critical experiment in
this aresa.

Among the recommended procedural changes is the elin-
ination of the use of hinged fleoor sections. The hinged
floor sections did not gusrantee thet equal‘distanceg were
covered by all $Ss. 1he nmicroswltiches were triggered by the
S's welzht upon the floor sections. However, there was no
way of controlling where the 3 was when 1t stepped on this
part of the alley, e.g.y 8 #1 could have triggered the
‘miernswiten by stepping on the proxXimzal end " of the floor
section with his foreleg, whils $ #2 could have triggered
the microswiteh by steoping on the distal end of the floor
gection with his hindleg. This diffilenlty can be aslleviated
through the use of “photo-beszus" which would slwsys be sen-
gitized by the S's foreleg,

The lccation of the guilllotine door, used in restricting
the § to the gozl box reglon of the alley slsgo served =8 a
source of error. The door was located only six incheg from
the distal end of the gosl box, hence, after each trial
the door in being lowered, usually was lowered on the
ratner than behind it. <The purpose of the door was to

prevent the 8 from escaping. In this experiment, however,



the door served as a cue to escape from the goal DoX.

The third improvement in the procedure concerns the
amount of pre-training. 1In a future experiment the time
allotted the 5 to explore the runway oprior to the beglnaing
of the acquisition series should be increased to fifteen
minutes.

ihe fourth and final suggestion necessary in determining
the relatlive effectiveness of the opposing theorles in
accounting for the partial reinforcement effect with large
intertrial intervals is that in addition to the undertaking
of an experiment with the above mentioned procedural alterations
a subsequent experiment should be engaged in using essentially
the same procedure as that used in the Welnstock experiment,
The location of the intertrial interval should be manlpulated
in the same matter as in this experiment. The efficacy of
the opposing theories can only be inferred from this experi-
ment of differences between these theories would not be

inferentisl but emperically determined.
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CHAPTER VII
SUMMARY

Weinstock's experimentation dealing with the partisl
reinforcement effect with large intertrial intervals has
been thecretically accounted for by Capaldi's moaified
aftereffects theory, although not emperically observed,
The present study wes undertaken to determline the efficacy
of Capaldi's interference hypothesis in sccounting for
weinstock's data.

ihe testing of the interference hypothesis consisted
in controlling the amount of stimulus similarity between
the reinforcerent situation, the goal box and the interfering
situation, the home cage, In Experiment I the S5 were
randomly sssigned te four groups, l.e. two groups of 10 Ss
esch received 1004 reinforcerent with one of the groups
having their intertrial interval in the home cage and the
other group having thelr intertrial period in the gozl box.
The remsining two groups of 10 Ss each received 50% rein-
forcement with one group having thelr intertrisl interval

in the home cage and the other in the goal box. Experiment II
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served as a replication of Experiment I but differed in that
a larger nurber of Ss were used and the amount of pre-tralning
was altered slightly.

Thé two experimental groups (partial reinforcement)
differed significantly from the control groups (continuous
reinforcement ). The partial reinforceuent with 1arge'inter-
trial intervals in acquisitinsn was therefore observed., There
were not, however, ony significent differences between the
two portially reinforced groupse. This lack of significant
results llmlited the amount of conclusive statements that can
be nade regarding the thecries in question.

The predliction by Capeldl thot the partislily relnforced
Ss, receiving thelr intertrial interval in the home c2gze would
axcel 4in performance was not upheld. Capaldl cannot account
for the observed results. Adherents to the statistical
spproach to learning theory, however, seem to be able to
give a remsonsble accounting of the data,

Three preccedural chznges deemed necessary to eliminate
the masking of treatment dlfferences were suggested. They
weres

1. The elinminetion of the use of hinged {loor
sections tn favor of utilizing photo-electric
cells.

2. Extending the length of the zoal box to aleviate
the problem of lowering the restraining door

on the S rather than behind 1it.
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3. Extending the time allotted to each 5 to
explore the runway prior to the initiation
of the ascoulsition trials,
In addition to trhne undertaking of aa eXperiment with the
above mentioned procedurzl changes, a cubsecuent experinent
was algo called for before a definitive experiment can be

sald to have been presented in this ares of learning theory.
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