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ABSTRACT

A group of three experiments was run to test the elicitation
theory explanation of latent learning. This explanation depends
on two factors, avoidance of blind alleys due to stimulus satiation,
and frequency, or sheer numerical predominance of true path
experience. In Study I with en N of 21 the Buxton-Haney type
of experiment was duplicated. The maze was converted to a six
unit multiple Y maze. After periods of handling and acclimation
which were identical the animals were divided into control and
experimental groups. The control animals were left in the
acclimation maze while the experimental group explored the test
maze for a total of six hours on two days. In a series of six-
teen test t;iala run on four days the experimental animals
demonetrated latent learning after the introduction of food. The
difference was at the 1% level of confidence as measured by the
White T or T' non-parametric test. In Study II with an N of 21
the effects of the blinds were eliminated by restricting the
training and exploration mazes to single paths with no culs.
Otherwise the identical procedures were maintained. No differences
were found between the groups. 8tudy III with an N of 30 asgain
used identical proceduree but this time the maze was in a free
condition with Y type choice points but with no blinds or true
paths and thus with neither of the two elicitation theory factors

operative. In the test trials no difference was found between the



experimental end control groups. OSome evidence of an early

interference in the experimental animals was found. This was

easily explainable only in terms of elicitation theory. OCn the

basis of these results the following conclusions were reacheds

1)

2)

3)

4)

Study I presents difficulties for a reinforcement
explanation while satisfying either cognitive or
elicitation theory.

Study II, while not clear in its design, indicates that
frequency is a minor factor when compared to the
satiation controlled svoidance of blinds. This study
offers no difficulties for elicitetion theory, while
not fitting into either cognitive or reinforcement
frameworks.

Study III presents difficulties for a cognitive
explanation while satisfying either reinforcement
or elicitation theory.

Elicitation theory appears to date as the most satis-
factory and useful theoretical framework.
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THE zZFralTs CF BLINIo AND FRAUZINCY T LATZNT LEARNING

Introduction

Since 1529 one of the me jor fialds of controversy in the
field of learning theory has centered asround the so-called latent
learning studies. In 1951 Tnistletnwaite (25) in his review of
this srea listed seventy-six refsrences. Since then at least
thirty more studies havs been tublished. Unfortunately the
lirits of tuls grour of studies ere rather nebulous and the inter-
relations between tnem are often far from obvious. The term
latent-learning has come to cover a large and heterogenous area.

Blodgett (2) in his original study was the first to use the
name latent learning. He intended it to apply to any learning which
might occur witnout being manifest in performance. The question
which ne attempted to answer was wnether performsnce could be tied
to learning es ticntly as the Watson tyre benaviorists arpesred to
irply. Since that time the Reynold's (26) repetition of Elodgett
has shown that the learning in this type of study is reflected in
improved performance. The animals l2arn %> avoid the blinds
within short periods, ss little as fiftesn minutes (25). By the
tire the test trials are run tie lack of use of the blinds is an
establisned part of the animals performsnce. In more recent years
the emphasis has changed to the presence or sbsence of reinforce-
ment as a necessary factor in learning. The question of the pre-

gsense of learning without a chsnge in overt behavior hes come to



be of secondary importance. As a result the term latent learning

hag come to cover nearly any study designed to demonstrate

learning witaout obvious rewsrd or reinforcement. Since the

idea of reinforcement or drive reduction is central to many theorists
including rull, these studies have come to take the form of either

a disproof of reinforcement theory or a refutation of previously
demonstrated experiments.

One of tne sttempts to systematize thess studies is that of
Thistlsthwaite. He list four major types of experiments in this
field.

1) Tne Blodgett type. The animal is given a number of
unrewarded triasls in the maze. A gosl object is then
introduced and the test trisls are run.(13, 23, 26, 39, 40).

2) Buxton-Haney type. The animsal is vermitted to explore
the maze for a given period of time. A gosl object is
then introduced and the test trisls are run (3, 5, 12, 16,
20, 21, 26).

2) The animal is first satisted, then given a series of
trials in s maze in wnich a relevant goal object is
present. The rat is then put under the relevant drive
and the test trials are run (17, 21, 24, 26),

4) Eitner hungry or tnirsty animals sre given a series of
trials in a maze in wnich an irrelevant gosl object is
present. The drive is then reversed and a series of
test trials are run for tne formerly irrelevant but

now relevant goal (4, 11, 21, 22, 23),
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A close inspection of thess varieties and their crossed off-
srring showa that tney include a large field. Any attempt at a
full treatment of all of tne varistions waich would be necessary
to a complete understanding of thie area wculd be a tremendous
undertaking.

Types I and II ere in nsture considerably simpler than types
III end IV. In ths latter the final roal object is present at all
tires and an irrelevant drive is introduced into the experimental
desizn. The degres of additionsl complication this introduces is
seen in tae hizhly contradictory and as yet unsystecmatized results
which have been produced by thess types of studies (4, 11, 17, 21,
32, 24, 26).

The results in studies of types I and II, on the other hsand,
show at lesst some degree of conformity, notwithstanding a few
dissenting voices (22, 2€). In general the results obtained seem
to agree tnst if the ;nimals are reruitted to familiarize themselves
with the raze, eitner by free exploration or by a series of forced
trisls, they will mske fewer errors in the test trials than the
control animals who have never seen the maze (5, 12).

Type I studies however have an inherent weakness of design
which renders them more difficult of interpretation than typre II
exveriments. Since in the type I studies tne animals are run
throuzh a series of trials in the trus maze prior to reward, it
ias impossible to establish adequate controls for them. Normsl
procedure is to avold control groups and instead use a series of

groups of animals witn differing numbers of prereward trials.
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It will be seen that tnis tecnnique leaves differences in results
as possibly due to zany different factors such es degree of maze
experience or difference in drive level, If tase snimals, in

what could be cslled the control group, are rewarded from the

very first trisl there is the large difference in maze familiarity,
drive levels, and handling at the point of comparison with the
experimental animsls. This cennot be overcome by merely leaving
ths controls in a simple maze type enclosure for the aporopriate
length of time. The difference would then be that of vrogress
through a maze, versus tne limited movement necessitated by the
control arparatus. Likewise the controls cannot be run for an
equivalent series of trials in a different maze since this would
produce interference wnich could vitiste any positivs results.

This criticism is not as avplicable to the type II study since the
controls can be given a period of explorastion of the correct length.
The type I study necessitates some method of cuplicating the
experience of being run through s msze without retracing. The

type II only needs free exploration, which can be simply arranged
for the controls.

Type II studies then are tne most open to satisfactory
interpretation. It is interesting to note that this is paralleled
by the consistency of their results (3, &, 12).

The central significance of the latent learning studies in
mwodern learninz theory is reflected by tae number of exnlanations
which atterpt to cover tne available data. These explanations

tend to fall into threzs groups: first, those of tne S-R theorists
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such as Hdull, Spence, and kKeehl and lYacCorquodsle; second, those of
the coenitive theorists typified by Tolman and Thistlethwaite; third,
the explanations based primarily on contiguity of which Guthrie and
elicitation theory (6) are exsmples. Tnere are of course other
approacn2s sucn as tnose of wolre (41) wita nis p-ysiologiceal
orientation and Seward, who, desrite his S-R leznings, invokes the
central mechaniem of surrogete resvonse (27). We shall concern
ourselves with the taree major groups.

Meenl and MacCorquodale vresent the most satisfactory of the
explanations of the S-R reinforcewent tneorists. They propose
*nis nyvrothesis:

"In the vrereward trisls the resvonse of takinz tne correct
path at a choice point builds up a slirhtly greater habit strength
than that of turning into s blind alley. On the criticsl trisl
when a rat finds food in the coal box, a food drive is conditioned
to maze cues. The next time the animel is put back in the maze
this secondary drive is activated along with the primsry hunger
drive. When multiplied by the degree of habit strength already
existing, it thus increases the difference in resction votentisl
between tne two responses. ‘lhe result is an sbrupt faell in the
number of errors.® (2G)

Their position then depends primarily upon a differentiation
of resvonse before the introduction of food, and secondarily upon
the rat not hsving been exvosed to food vreviously in the maze
or 8 highly similar setting.

Tolman, as the originator of the theoretical framework within



wnich the latent learning studies were run, offers this viewpoint.
As the rat progresses tarough the mesze a cognitive mep is built up.
A series of expectancies ere established on tne basis of place
learninz of wnat leads to wnat. 'when reward is introduced the sni-
mal utilizes these expectancies in such a menner as to progress
through the msaze end reach the goal object with a minimum of effort.
Tne third group of theories offers two differing exvlanations.
First, Guthrie while never directing himself to the area in question
would avpsrently predict that non-rewarded enimsls would verform
a8 well as rewsrded animals in a Elodgett tyre study. Since the
animals leave eacn section on & correct response, the final chain
of approrriate responses shouls build up rapidly in both groups.
For Guthrie the reward serves merely as a final removal from a
stimulus situation. In this case, Blodgett type, the enimals are
all reroved from the situations by doors which prevent retracing,
thus the presence or asbsence of reward should be entirely irrelevant.
This is not the cese. Wwith the introduction of rewsrd, marked
differences aprear in the rerformance, contrary to Gutarie's pre-
dictions.
Secondly, in elicitation theory we find another form of
contiguity theory. It may be briefly condensed as follows.
Definitions:
MCE-~-sny manipulsble and obgervable aspect of the universe.
Stimulus--sn abstraction referring to the relationship of a
given FOE to a MOE, (espect of behavior), such that an

elimination of e specified vrortion of the efferent nervous



system will eliminate MOE,.

Kesconse--a class of MOEzs for a class of orcanisms.

zlicitation--a relationshio bpetween stimulus and resronse,
which occurs wnerever s class of stimrull immeadiately
precedes a resronse class.

rostulatess

Satistion--With continued or reveated presentation all stimuli
lose or rartislly lose the rroperty of eliciting resronses
as a decay function of tne duration or freauency of
presentation.

Acquisition--any stimulus which closely vprecedes in *‘ime any
resronse acquires an increment to its ability to elicit
tnis reszonse.

Stirulus Generelization--This is tne transfer of resnonse
teridency from one stirulus to another.

In tne comxrlete systexr a3 vpresented in the unpublisned rvaver,
"Ilicitation lheory II: The Formal Tasory ard Its A-plicetions to
Instrurentsl Zscape ard Avoidance Conditioning® by M.R. Denny and
d.M. Adelman, thnere are ten definitions and four postulates. The
above constitutes the core of the system.

Elicitetion theory vpresents en exrlenation for both tyves
I and II based on its postulates of satiastion and acquisition. The
apparent learninz produced in latent learning studies is not due to
cognitive structuring. HKather the cues of tne blinds because of

the temporary confining of the enimal become satisted, which



rrcduces in the eninal en arvarent tendency to avoid therm. Likewise
the cues of the cnanging true path come to elicit avnroach responases
even when the animal is retresting from the blinds. In the exrlor-
story period tne rat is learning to avoid the confining choice of the
blinds as wss succested by Reynolds end Meehl and MacCorquodale (22).
At tne ssme tire a second fector which may be operstive is frequency.
Tne standerd multiple unit maze is constructed in sucn a manner as

to force tne ret, wnetner in triels or free explorstion, to spend
more tims responding to the cues of the true vath than to the blinds.
Avoidance resvonses sre being acquired to tne blindes et the same

tine tnat eprroach resoonses are being conditioned to the trus path.
With the introduction of reward the various aprroach resnonses to the
true path rapidly cnain backward producing the apparent difference
between experizental and control animals. To test tnis interrre-

tation of latent learning the following study was designed.
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Subjects

The animals used in tnis exv:riment were 77 rats. These were
mixed betwesn albino, N 42, end nooded, N 2%, strains. Both males,
N 40, end females, N 27, bstween thne sges of 90 and 15C days were
used. The enirels were systematically sssigned to each of the
six groups in such a manner that eze, sex, and breed were as
evenly distriouted as possible.

Apparatus

Two mazes were constructed for tnis study. See Figure I.
Botn of thesge were constructsd wita the floor and walls nade of
unvainted wood and the top covered with nalf inch nardwere cloth.
The floors of botn meszes were single sneets of half inch plywood.
The 8ix inch walla consisted of half inch boards. Each straicht
stretch of tne mazesa had the ton ninged sevarately so that any
section could be orensd indevendently for easy access to the animal
for eitner insertion or removal. It will be noted that each of
the mezes has tne asvrearnace of a series of hexagons, in the larger
xaze seven, in the smaller maze two. A series of blocks were
congtructed whicn could be inserted into the alleys at any of
tne poirts masrked in Figure I. Tnese blocks were of unpainted
wood end so arrenged as to present s flat surfsce to the rats.
The mazes were constructed with no srecific starting box or goeal
box. The animal could be inserted at eny point. When food was
introduced into the maze it wes cone in curs of the same width
a8 tne alleys which necessitated the animals climbing over ther

to pass. Two thin cardboard blocks which could be inserted between
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the sections of tne top were used to vrevent the snimrals from
leaving tne zosl rezion during the test trials. By the presence
and location of tne etationary blocks the mazes could be converted
into any number of ratterns. Tnis study utilized three of these.
First with no blocks of eny tyve in the maze we hiave the free

meze. In tais condition there are no tlinds of any tyre and an
infinite nuwber of what will rrove after the introduction of reward
to be true raths. The icdea of a multiple true path is not original
but the use of hexasons which present s continual secuence of Y
tvoe cnoice roints under sny direction cf travel has not to the
knowledge of the suthor been vreviously investigated. The se:-uence
of Y cnoices vermite 8 more direct comvparison with the standard
multipvle T and Y razes by assuring a symmetry of choice wnich the
rectangular or circular maze lacks, bota 2t each cnoice ncint and
between choice points. The second condition into wnich these

mazes nay be converted is the multivle Y maze, which will be called
the classical maze. Here tnere is a starting point and an end as
well as a8 sinzle true path and an assortment of btlinds. The

final condition available is obtained by moving all tae blocks in
so that the animal cannot leave tnhe true path at any tire; this
will be referred to as the true psth condition. ‘Inhese mazes
demonstrate a versatility which permits a great derree of latitude
for tne exverimrentsl desizn. The smaller maze permits acclimation
of animals in a nirnly similsr environment yet lscks the comwplexity

whicn might cause excessively emotional behavior. wnen blinds sre
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desired the blocks are vleced in & vrosition tnhree inches back from
tne end of the straizht section of tnhe blind and on eitner side.
Thus the blocks are invisible until the animel has comm#tted himself
to the blind. The ligzhtinc wss indirect, coming irom frosted
windows on three sides and from four snielded lights hung overnead.
The masze in cperation was located away from sry walls and always
in avpproximately the sare vrosition.
Zxverirental Lesign

Tnis exreriment was divided into three serarate studies.
Stucy I constituted a control. It was run with the classical type
maze and duplicates tne Haney-Buxton studies. It was a control
for the other two studies. It wss intended to proves that the
handlinz techniques, drive levels, and mazes used in tnis exper-
iment would vrroduce tne exvected latent learninz. In tnis study
both of tne factors whicn elicitation theory clairs rroduce the
Blodzett effect are operative. Blind alleys are present and
elicit asvoidance responsss as a resuit of stimulus satiation.
At the same tire frenuency, or tane forced use of the trus rath
to 8 greater cezree tnan tne tlinds, is rresent.

In Study II tae usze was ussd in tne true natu condition
durin~ thaes frese exrloretion period. 1he rats were sub’ected to
tns effects cf freouency, in tast tney were confined to tane true
path, out tney were not given an ornortunity to learn tne avoidance
resvonses to the blinds. In the test trisls tne weze wes in clas-
gical condition with the blinds ovresent. Thus tnis study served

as a check on the relstive efficescy of the two factors involved.



Finally in the crucial Study III ... ..o wa3 left witn no
tlocks in tne free condition. Thus neitner blinds nor frequency
were overative and e final check of the predictions from elicitation
theory was possitle.

Procedure

The treatzent of each animal in each group may be divided
into four vreriods. Tne handling period first; tnen the time in
which the animals were accustomed to the small maze; third the
exrvloratory veriod in which the control enimals remsined in the
small meze while tne exverimental animals were placed in the
larce raze; and finally, the test trials in which food was intro-
duced and tnhe animal's prosress wes recorded.

Study I--

Handlinz--The aniwals were put on a diet of seven grams ver
day of Purina Lavoratory Chow. Unlirited water was avallable at
ell times exceprt when the animsls were in tae mazes. Each day
the animals were handled in zroups of sbout twelve for a total time
of one half nour. Thzs handling consisted primarily of being
picked up and put down. Tnis veriod lasted for seven days.

Acclimation--The animels were introduced into the small maze
in the classical condition witnh two ©tlirds and a true path of eirht
straigntweys. This 1s the same length ss the true psth in the larre
maze. The animals were placed in the maze in varyine places,
pernitted twenty minutes of free exploration, and removed from

whatever place thney occupieds Tnis was repeated for four days



to femiliarize the animals witn the type of maze in wnich they would
be fun. On the first and fourth days the blocks were in one
rosition, on days two and tiree the sides of the tlocks were
reversed so tnat the segquence of turns was also reversed. On days
one and three of this veriod food was vlaced in tne maze in two
curs. 1he rosition of tne curs wass varied throurn four positions
in the sprareat true path, the cuvs beirg in eacn place for ten
minutes. Cn days two and fcur nsitner the cups nor the food were
preaent. Thus a9 rsrtially reinforcsd food exrectation for the
raze environrent was produced. The anirals were placed in the
maze in egrouvs of atout six. The quantity of food consumed was
deducted uniformly from tne reasinder of the seven grams which was
oresented immeadiately sfterwara in the individusl home cages the
rats occuvnied tnrou-hout the exreriment.

txploration--The anizels were now divided into two groups in
a systematic manner as descrived sarlier, One group, the control
group, was blaced in tne small maze for s reriod of taree hours on
each of two days. 1he vosition of the blocks was arain reversed
to chanze tae location of the true path and the blinds betwsen the
first and second days. Tie other orouv, ths exrerirental animsls,
was vlaced in tha lsr-e raze for the sarme rerionds of tire. The
blocks 2nd true peth were neld constant in the classical position.
During this period the fz2eding was a continustion of the seven
eram diet vreasnted entirely in the home cace after comrletion
of exploration. 0nce again tne entrance of thz animals into

both wazes was systematicelly varied and tae removal was on a besis
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of tne asnimal's position at the exrniration of the thres hour veriod.
The rets were inserted six at a time.

Test trials--Both tne control and exrerimentsl groups were
treated alike. Food in the form of a 6C-4C wet mash, as in the
accliration period, was vrlaced at tne position shown in Fizure I.
Tne rat was rlaced in the maze, also as snown in Figure I. The
distance tne rat travelled was measured in terwa of stretches.

One stretch was recorded each time the entire boay of the rat
entered a new straizhtway. HRetracing was rermitted and scored in
the same menner. Thuse tine scorea varied from a minimum of eight
including the startineg stretch to an indefinite nuuber. Likewise
the time elapsed from tne entrance to the maze until the entrance

to the zoal stretch wes recorded. When the rat reached the food the
movabla block waa inserted at s distance of two stretches, just vpast
the lest blind, in order to confine the animal to tae gosl ares.

A veriod of thirty ssconds was allowed for tae rat to eat from the
tire of placing tne movable block. At tae end of tne first trial
tne anixal was removed to 2n individual nolding caze while about five
rore anirals were run in a similar manner. The rat was then given

a second, trird, and fourth triel, with, in each case, tae requisite
reriod in the holdin~ caze. At the end of the fourtn trial the rat
was returned to its home care end fed an additional seven grans
after a delay of half an hour. This vrocsdure was rereated for
four days mesking a totel of slxteen trials for each animal. The

maze was in the classical condition.
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study II--

dandlinz--Identicsl with Study I.

Acclinretion--ihe sere sa I, witn tnz excertion of the maze
being in trus ratn condition.

Zxrloration--Tne ssme a3 I excert that tne mazes were both in
tne true path condition.

iest trisle--The same a3 I, excert that thne use of tne classical
maze, wnen u3ded in tnis study, followed the true rsth condition
instead of the clasaical condition. Tnere was = change in mazes
pressnted to the animzsls between the last two reriods in this study.
This wee necessary to ottain error scores.

Study III--

Handling--Idsntical with Study I.

Accliration--The same as I, witn the excertion of the maze
beinz in free condition. Tne food cups were rotstad throuzh all
eight non-jurction corners, steying five minutes in each place.
Yo blocks were rmanirulated.

Zxrlorstion--Tne ssme 3a in I excapt that the mazes were both
in free condition, which s;fain mede a rotation of block positions
in the controls unnecessary.

Test trisls--Tne same as I, with the excepntion of the maze
being in free condition wuich neceasitated tne use of two movaole
blocks botn located fust beyo-d tne last junctions to confine the
aninal to the ros3l area.

In 8ll taree studies when food was rresent in the larce msmzz,

scznt controls of additional mash were located at various points



around and witiiin the maze to ovrevsnt the location of the food
by scent alons. Tne rats ware run gs closz to nine in ths mornh g
a3 vossible at all times. Tne six groups were trokzn up into
szaller groups of about six each. Thus some rats fror eacn of the
8ix major crours were run at different times in tne overall
scaedule controlling for such possibilities aa tracking in the
raze by floor chanzes, or chances in handlinz techniques.
Hypotheses
1) In Study I, the experimental group will traverse fewer
stretcnes than the control group during tne test triale
("Latent™ learning).
2) In Study II, the experimentsl group will either traverse
fewer stretcnes than the control group in the test trials
or will show no significant difference.

In Study III, there will bs no siznificent difference in

\N
~

the nuxber of stretches traversed by tne exrerimental end

control groups in the test triasls (Mo "latent™ learning).
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Resul ts

The time data were deemed to be unwieldy and relstively
meaninrless because of exceasive variability, and taus the distance
dats or number of stretches was tne measure of verformance employed.
Since 8 xinimum score of eight stretcnes was possible with an
indefinite upper limit the distribution of scores was hizhly
skewed. It was tnerefore decided, in tie comnutation of levels
of significance, to use Wnite's non-rarametriec T or T' test. In
thies test tne scores of the two grours to be compared are combined
into a sin le ranked sequence. The total of the rank numbers for
each of tne groups is added up, either this sum for tne smalleg
group (waich is cslled T) or a function of it (called T') is then
corrared with a predetermined table (7). Tne tatle gives two scores
for escn nunter of anizals in the croups. If the score T or T' is
smaller than either of these, the diffsrence between groups is
significant at the one percent level. If it is sauller than only
one, tnen it i3 si-nificant at the five vercent level of conficence.

The rzdisn score for each aninm:l fcr eacn day was computed
(7sbles 1, 2, and 3). The scores for both tne experimental and
control gzroups were combined and ranked, after which the test of
significance as described above was arvlied. Esch dayb results
were treated serarately. Thus for each of the four days a test
of the presence or absence of s difference was rads.

Study I--Cne animal 1n the control group was discarded after
freezinz in tne rmeze for five successive trials. Since tnis

militated arainst the nypothesis it was considered justifiable.
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In Table 4 the finsl results as listed below are shown. Witn s
score of 1233 tnza &1 or less tnan 74 necessery for the % and 1%
levels of confidence, tue octained scores for the four days in
succession were resvectively ¢4.5 waicn just misses siomnificance,
7C.S waich is at the 1% level, 7C.0 wnich is also at the 1% level,
and 76.5 which is at tae £% level of confidence. The learning
curve for voth grouvs is shown in Figure 2.

Study II--One snimal in the control group was dropred because
of freezes, three animals from the experimental group were also
thrown out for the same reason. As a result the levels were
corputed both with end without these animals. In Table 4 the
results ere again snown. In neitner menner of comoutation were
results found which even arproached sipnificance. Tne learning
curves are shown in Figure 2.

Study III--The results sre shown in Table 4. There is
no evidence of a sisnificant difference on any dsy. The leerning
curves are again presented in Ficure 2. An examination of the
grapns in Figure 2 reveals that siznificance a3 determined by
v¥nite's T or T' does not fall at tae point of the larrest

absolute difference between medisns.
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Table I

MEDIAN NUMBER OF STRETCHEES TRAVERSED BY ANIMALS OF STUDY I FOR FOUR DAYS

Day B Day C Day D

Day A

Animals

Experimental

05022058522
98988888088

25200255525
88898889088

58 525520505

88988891209
~N o~

nNiINO O NO O O I\
* o o o o o o o o

R/
.
50109&.1231
N~ ~t e~ e~ -

10.0

12
13
14
15
16
17
38
39
ko
XY
42

8.5’ 8.5

9.2

11.2

Medians

5005520~nu nLC
99810098»)0»
~ o~

0055220522

9982000000
e R N N N N ]

NIV O IV I NN
¢ o o o e o o o o

9.6

10.2

11.5

16.5

Medians

X** the enimal refused te run on two or more trials
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Table II

MEDIAN NUMBER OF STRETCHES TRAVERSED BY ANIMALS OF STUDY II FOR FOUR DAYS

Animals Day A Day B Day C Day D
Experimental
4y 12.5 12.5 12.% 16.0
4s 12.5 10.5 9.8 8.5
46 9,2 8.5 9.0 8.2
47 17.5 8.5 9.% 8.2
65 22.0 10.8 11.0 &.5
67 z.0 8.5 8.0 8,0
68 10.5 9.5 11.5 8.2
69 10.%5 8.2 8.0 8.0
70 X 1005 8.2 8.0
Medians 12.7 9.5 9.5 8.2
Control
58 10.5 9.2 8.2 8.5
59 10.5 9.5 8.5 8.2
60 14.5 11.5 11.0 8.5
61 23.0 10.0 11.0 8.0
62 10.2 8.5 8.2 8.0
63 12.0 9.5 9,5 9.0
n 10.5 10.5 9.5 8.5
72 13.5 14.0 10.0 9.5
T4 18.0 9.5 8.5 8.5
75 1.0 1C.5 9.0 8.0
76 12.0 12.5 10.5 12.5
77 10.0 10.5 8.5 9.0
Medians 12.0 10.2 9.2 8.5

X*% the animal refused to run on two or more trials



Table III
}=DIAN NUMEZIR CP STRZTCHIS TRAVCREED BY ANIMALS CF STUDY III FOR FCUR DAYS

Animals Day A Day B Day C Day D
Experimental
6 1C. 12.5 12.5 9.0
7 z1.5 22.5 16.0 15.5
€ 2E,0 17.0 z.0 11.0
9 14.5 12.5 14.0 10.2
10 20.5 22.% 15.5 14.0
11 6.5 21.0 17.0 20.5
z0 14.5 10.0 12.5 15.0
31 7.5 26.5 1%2.0 14.0
z2 20.0 1%.0 12.0 9.2
2z 2%.C 22.5 20.C 20.0
€ z.5 15.0 10.0 15.0
€4 12.5 12,0 e.2 8.2
£& 1.5 15.0 12.5 €.2
£6 20.0 1.0 15.C 1C.0
c 11.5 11.2 11.2 11.0
Medians 26.C 14.¢ 12.8 11.2
Controls
18 14.5 12.5 1C.0 11.0
19 12.5 14.0 9.5 14.0
2C 4.5 16.5 10.¢ 14.5
21 11.5 1€.5 11.2 11.2
22 11.c 16.5 10.5 18.5
2z 1£.0 12.C 12.5 12.0
z4 14.C 16.5 15.5 14.5
ze 24,0 21.5 16.0 1€.0
26 1€.5 10.0 16.0 9.C
z 15.C 12,0 1C.2 9.0
4g c7.C 17.5 16.0 12.0
4o 10.0 12.0 11.0 11.0
£0 24 ,.& 16.0 20.5 zC.5
£ 28.5 19.C 14.0 2l.5
€2 7.5 13.0 11.0 1C.5

Medians 14.8 15.0 11.2 12.0




Table IV

WiITZ'S T CR T' TSST CF SIGNIFICANCE AFPLIZED TO STUDI=S I, II, AND III

Study Zay A Day B Day C Day D Maximum Score
1% %
Levels
Study I T 125.5 149.5 15C.C 142.5 T4 &
T! €4.5 70.5%* 70.C**  76.c% :

ftudy II-- Without drorred esnimals

T 1C6.0 €s.5 1C1.5 €6.5 62 7
T! 92.0 112.5 96.5 111.5
With dropred animals
T 165.0 154.5 172.0  157.0 109 119
T! 147.0 157.5 14C.0 155.0
Study III T 240.0 229.0 2¢1.5 21%2.5 171 185
T! 225.0 226.0 213.5 2f1.5

*Significant at the 5. level of confidence
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Figure 2

LEARNING CURVZIS EASZID ON MZIDIAN SCCRES CF STRETCHES TRAVERSZID
BY ANIMALS FOR FOUR DAYS

Study Stretches Day A Day B Day C Dey D
1€ Controls
17
16
1%
14
Study I 12
12
11
10
9 Experimentals
€
1€
17
16
1%
14 Experimentals
Study II 13
12
11
10 Controls
9
€
Experimentsals
20
19
1€
17
16
Study III 1€
14
1z Controls
12 '
11

10
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Discussion

dypothesis 1 was sdecustely aubstantiasted. Tnat is, the
clessical tyre of latent lesrninsg was obtsined witn freaquency and
blinds both orzrative. Hynothesis 2, which 19 patently indeter-
rinate, waa also sucstintiated. There wss no arparent difference
between tne exrerimentsl and control grrours wnen only fresuency
was orerative. Hypotnesls 3 wes also substantisted, with neither
blirda nor frequency orer:tive there wss no evidence of latent
learninz.

In Study I the results sorzed closely with those of earlier
exreriments. Wwith a gix-unit maze and six honrs of rre-exvloration
latent learnir~ was a-~rarent to some decree on tne first day's runs,
becare very sionificsnt on the second and third days, ana finally
on twe last day, 8s tne runs becarz 23ynmvrtotic, beran to disaprear.
It is clear tnat the nandlinz tecaniques and feeding vrocedures
used in these studies produce a marked exemnle of latent learning
usinz such low power stitistical methods ss the T or T' test (7).

The results of Study II deserve some exrlication. The two
groups verforred in an identicel rmanner and, of the five animsls
which refused to run, four were in this study. The learning curves
produced fall close to tnose of the first study, though at no
point do tney reach the mastery of the maze situation shown in
the expericental animals in that study. VWnile these results
asrvarently satisfy the nredictions for elicitatior thesory which
are relatively indeterminate on this voint, it is the orinion of

the author thst tae failure of this study to show & minimel amount



of latent learning wss due to the radical chance in stimulus
situation between the training and the test trisls. This wsas

the only study in which the animels were subjected to mazes
srranged in two different conditions. 1In the trainin~ periods the
mezes were simple true raths, but in tue test s=sguence they were
the multirle crnoics point classical reszes. Tiis change from no
chcice to six choices and from a simnle strei,htway of eizht
stretches to about twice tnat much availsble floor space was

too grest. 7Tne cuange 1n stimulus field to an unfamilisr
gituation wus comrlete enouth to mask any effect tast the minor
variatle of freguency could nave had. Tnae chanre wea drastic
enouch to cause four of the twenty-four animals to refuse to run.
It cannot even be certain that the food exrectation carried over
to the new situation. Another voseibility is that the factor of
frequency is of no rractical irportance in this type of a lesrning
situstion. Any decisions on the rmarits of Study II will have to
await further investigstions.

Study III with neitner ©linas nor frecuency operative
produced exactly the exnected abssnce of latent learning. That
this situstion 13 different from the closed forms of the maze is
snown by the drop of cistance from over 17 to 12 shown by Study III
as orvosed to drovs of from 12 or 1% to just over € shown in Fisure 2
Studies I and II. Tae maze is gquite learnable since the absolute
savings in distance were as grest in this study as in the othet

two. It i8 doubtful if the curve would ever reach quite the
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lowness exnibited in tne other two studies since varied resnonses
will lead to %ne goel instead of a sinzle correct vnettern. An
interesting rcint emersed from the first day's runs. .houch not
slonificant the exrerirentel animals took a median of five more
stretches or a mean of sbout two per trial more thsn the control
snirals wno had nad no experience in the larze maze whatsoever.

This svprears to sugrest some degree of interference ratner than
asslstance rroduced by the explorstion veriod. Tais could be termed

"negative lutent lesrninz.®

In tne elicitation analysis of this
situstion nelther blinds nor freaguency served to emrhasize the
available true patns during exvloraetion but the esnimals did make
a continual series of aprrosch resvonses to all ssctions of the
maze. Tne control animals on tae other hand made no responses
wnatasoever in exnloration to the specific cues of the large msze.
Taus when food was introduced in the test trials the increment due
to freguency would be equal in bota groups. In the control group
it would be competing a-ainst weaker altsrnstives than in the
experirental group which had all of the cues conditloned to aprroach
rerarcless of the area of the maze. The absolute increment would
be the same but the relative increment would be larger in tne
controls than in the exverizentsls. This difference being a small
ons would te dissspated raridly in the final chainine of resnonses.
Let us now sse how these results fit into the internretations
offered by tne vreviously mentiorned theorists.
The difficulties encountered by reinforcement theorists in this

entire ares are marked. }Meehl and MacCorquodale's interpretation,
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e3 vresented in several places (9, 2, 4, 2¢), does not deal
nrimerily with the Zuxton tyre study but ratner with the Blodgett
tyre. The exvlanztion they offer seews to ninge uron the building
up of differential resronse strangths throuch reinforcement via
the ex»loratory drive. Uvon tne introduction of food in the maze
s8itustion a fcod drive becores conditionea to the maze cues,
producing, in comuiraticn wita tie hunger drive asnd earlier
differential reinforéement at ths chwoice proints, a sudden difference
in verfcrrance. Tnistletawaite criticizes tﬁis type of exvlanation
on tne basis of the leck of reason for s differentiai reinforce-
ment of caoice roints when free exvloration (lyve II) is permitted
rather tasn trisls (lype I). &ven asssuring soze tyve of explora-
‘tory drive 1t is difficult to understsnd why the true rsth choices
would be differentislly reinforeing. It would also avrear, using
dullian concepts, that more conditioned work inhibition would be
accumulated to the more used true path responses which should
produce an increese in blind entries. The reinforcement

theorist thus nhass difficulty witn the classical tyrs Study I.

The data from Study II ere more troublesome for the re-inforcement
theorist then for the elicitation theorist. If there is an
exrloratory arive it should be reinforcing to some extent in the
true psth situation. This reinforcement would always come to the
seme resronge patterns, since no others are available. Thue some
degree of lsarning should occur and manifest itself in the test

triels. 7This is esvecially true in the case of a system which



exrhasizes kinszstrnetic chaeining. However tae difference between
tne trainineg end test situstions may be avresled to for an
exnlanation of the lack of differences.

Tne result of Study III, where there is no difference between
choices, 18 what would be predicted by either Hull or by Meehl
and MscCorguodale. ©Since tanere is no way of having a degree of
differential reinforcement in this situation, there will be no
difference vetween tne exrerimental and control enimals,

If these tneorists can satisfactorily exrlain the Buxton
type exreriments, which arrears to be very doubtful, then this
excverirent offers few, if aeny, new difficulties for them.

Toluen ard the cornitive thesorists generally aésume gome
tyve of coenitive mav or generslized place learning. The results
of Study I fit into this internretation rerfectly, ss exvected.
Witn Study II tne sure difficulty becores anparent that also
exists for reinforcement theory. ©Some derree of place lesrning
snould b2 rroduced to be utilized in tne later test trials.

Once acain the same anpeel to the difference between training and
test mezea aprears posaible. The fincinrs of Study III prasent
corisideranle difficulty for Tolmsn, however. In Thistlethwsite's
review tne followinz quotstions avresr:

"It hes been fourd tast lstent learninc is most easily
demonstrated urdzar the followinz conditionss: Tne maze environment
to be mastered is comrlex or otherwise yields relisble measurements
of incdividual differences in maze rverformance; the reward intro-

duced is hishly deranded or i3 associsted witnh a hirhly demandesd



703l oulect; and tine rearonge by walch the learnin~ is manifested
i3 nct &ssocizted witn a relevant rewara durinzs tne non-reward
trisls.” (n.1C7)

"Trhe results of Karn snd Porter suggest, altnough tne dif-
ferences here are not statisticslly siznificant, tiuatl unrewarded
exnloratory exrerience in tne msze hes grester effect on neze pers
formence than pretraining waich does not include such exvloration."
(v.1C4)

The meze 1s certeinly complicated and cavable of measuring
difierencss in performance; the reward is hishly desired after
eleven cays on half diet; the varticuler resronse, winich manifests
the learnine, hss had ro oprortunity to be essociated vith the
reward or witn any otner reward tnan possible exvlorstory ones;
and finally free exrloration of six hours has been permitted.

In otaer words tne conditions favorine latent learning have been
conaietently maxinized in this series of studies. This is further
deronstrested by tne results of Study I which are excertionally
clear cut. Yet in Study III nothing reserbling latent learning

is aprarent. In fact the exrerinentsl snimals are possibly

slower in learning on the first deay of testing than the controls.
If somethingz like place learning or a cornitive map 13 overative

it should certainly be arparent under these conditions. One of the
exvlanations the covnitive tneorists can nresent for tae differences
between Studies I and III i3 the additionzl complexity of the fres
raze, wouich may nsve been too difficult for the occurence of lated

leerning in the six hours available. This seems unsatisfactory



in view of tie learning exhibitsc in tae tsst trisls. In less
trnen t2n ninutes orf maze runnin- with food rresent the saze smount
of reduction of stretches traverssd, in sbsolute terms, was
exhibited by all animals ss in Studies I or II. Taus under any
circumstances, six hours of free exrloration under hunrer drive
wita food exrectetions establisned should vroduce aceording to
Tolman sore dezgree of latent learning. Neitaer can it be srcued
tnet the drive level was too hizh to perzit incidentsl learning
since Study I 3zrves as a ccntrol on this vaint. The sucgsstion
that the cnoice points do not vroduce true mental alternatives
for tne rats in tne exrlcration rsriod also fails to hold un.
Tne alternste cruolce roints offer tne sammxe orrortunities for
discriminagtion as with tae food rresent. Even the exvectancies
of the rats sre 3i:il:r since a foocd expectation is rresent,
albz2it in differinz sixcunts, in botn periods. Altaourh these
results ars not necessarily inconsistent with Tolmanian theory
they nevartneless rressnt a definite problem to the rreasently
presentad versiona thereof.

Tne results of this group of studies then offer definite
difficulties to botn the co~nitive and reinforcement avrroschnes
as typified by Tolmun, Tnistletnwsite, and lleehl and MacCorquodale.
Study II which is indeterminate with resrect to the elicitation
pcsition is contradictory to the otner rositions. Cf the

various exrlanations aveilabtle tne most satisfactory anrears to

be that of elicitation t:eory.

FOTT
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Surrary and Conclusions
A group of three exrerims2nts were run to test elicitstion
tueory's exrlanation of letent lzsrnin- in terrs of avoidance of

tlinds and shzer r rerical rre=asminance of true patn exreriences.

-
<

n the first stady the meze was 3 3ix unit multirle Y maze. After
periods of handling a~d acclimatinn waich were the same for both o

zroura, the control uniisls were 1aft in o muze like enviromant

wiile trne sxrerismsntal group wes rermitted to e«vlore tane waze

itgelf for six nours. In a seriss of sixteen test triasls

Wt et ase e e

run on four daya tnz exreritental :=nimals showed latent learning
a*t the onz rercent level of coniidence. In the second study the
identical routine was maintained bdbut the treining veriods
utilized only the true patns, nct tne blinds in the mazes. In
the test trials tis two groups snowed no aifferences. The
third study azain used identicsl »nrocedures but tnis time the meze
wes in a8 free condition witn no true pasth or blinds at any time,
thus neither tlinda nor freguency was operative. Thare was no
girnificant difference between tne exrverimental and control groups,
thourh on tae firat day the controls traversed fewer strstches.
Cn the basis of tnese results tne following conclusions were
reacheds

1) Study I rresents difficulties for a reinforcement
exrlanstion wihile aatisfying either cornitive or elicitation
theory.

2) Study II, wiile not clear in its desion, indicates



e

tnat freguency is a8 minor factor compared to the sstiation occuring

in nlinds. It offers no difficulties rTor elicitation theory,
while not fittinz into either coznitive or reinforcement
freameworks.
Z2) Study III rresents difficulties for a coznitive explanation

wrile gatigfyino elither reinforcement or elicitation theory.
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