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ABSTRACT

This study was an asttempt to investigate the effect of stimmii
intensities in preconditioning {F1) upon the megnitude of sensory pre-
conditioning, The two PO stimuli were light snd tone, each varying at
three levels of inbousity.

fn indtiad pilet siudy, composed of O rats (& male, & femele)

-utilizing stendard Sensory Frecomditioning (SPC) experimenital and control
procedures gave fairly ponitive evidence of the 5¥C effect: The raw
seoves and the enslysis of varionce table sre shown in fppendin I, These
regults will not be diosussed asgain in the theoois.

In the main rezearch, the experimental proup consisted of 36
rate of the sprague~bawiey strain, Frior to Sensory Preconditioning (SFC),
gach 8 wag trained o press a bar in a Skinner box to criterion for =z food
pellet reward, SPCy consisting of three phasss, was then administered,

In phase one, the S received 200 asynchronous presentations of light paired
with tone. In phase two, each § received 50 asynchroncus prezentations

of tone prired with shock. In phage three, eash 5 was again pilaced in

the Skinnor box, During this phass the Transfer test stimalus, light,

was presented ot random intervals to each 5. Their bar press rates before
3¥C training snd im the Trensfer (third)} phase were then compared,

Anelysis of the doia showed that SPC was not demonstrated on an
overall basis. Therefore, the origibel intention of the atudy, lee, PC

stimuli intensiiies and thelr offlset upon the magnitude of 310, could not

133
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iv

be carried out., However,; some variables that affect the oceurrence of

SPC and perhape ite mognilude wers discovereds
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Thim study wos undertaken by the suthor becsuse of his personzl
interest in learning phenomena, in general, and in the sensory precondie
tioning phenomenon, in partioular.

I wish %o express my gretitude and indebtedness to Dre He We
Kirby, my director, vhose keen interest, generous potience, and enduring
guidonce made this paper o reality., I also wish to extend wy appreciation
to my readers, DUrs Je Ae Halone, awd Dre Jdes Ko Farrell for their genercus
gongiderations To Dre As Ac Smith for his cogent sppraisal and aid v
the statistical analyais of the data a sincers thank you. Mnallyy I

wish to thank sy typiols, Mre and Mrs. D. Biby who did such a fine jobe
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CRATREZ X

INTRODUONICH
The rhenomenon of Sensory Freconditioning

in 1939 Brogden reported a study shich altempied to anewer the
folloving guestions "I en organism be given successive swperiences of fwo
temporally simultaneous stimull, exciting two aense modalitiszs withoul ow
volulng any observable response, and, if, after this contiguows sensory e~
perience, one stimulus bae made a conditicred sippal for the aclivitiy of a
given heheviour system by sppropriate training, will the other cliciit a
sinilor conditioned response without the ususl tradning?? (Brogden, 1530}.
Garlier attempts %o answer this guestion were uet sabisfuctory bessuce an
cheerveble rogponse wos evoked in the imitiasl stages of trainipg {(Frokofilev
snd Teliony, 1926}, (Snipley, 1933J. Dropden applicd a different procedure
of three experiosontad phoses to anuwer the nbove gusstion. In Ffhase 1, the

.

Subjset (3) was exposed to repscted contipuons presentations of two stimuli,

»

Sl and 3,0 In Fhage 2, o Conditioned Respouse {Cui was estoblished o ono
P

of dthoms 8.0 T Fhase 3y response transfer to the other Freconditioning

ay @
[l

("2} stimius, 3,y was tesied.
Yore specificelly, iz phase one of this experiment (lse Table 1

below), eight experimental dogs were ooch presented with 200 pairings of

B21l and o idghte In the zecond phese, the Subjectz {Ja) were randoxly

agsigued to two grouns of four Sz each. The firnt group wie iraiped to

g3

Tarense

: 5 N\ e 9L . bt 'CAIERS 2 oy s
oveid ohock, using BELL a3 o Jondilioned Stimulus \Iojy by {lexing

32

A2
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left foralimby the other group, to left forslimb fiewdion, using Light as
the CS. In the third phase, esch group was pressnied ¥ith the other; ape
proprinte test stimulus (the one %o which it had not been conditioned) and
the response, l.0q¢ lefi foreiimb flexion, to this stimnlus wss recorded
until extinction of tho response occurrsd, The two conirol greupa, of 4 8o
steh, wore given forelimb flaxion training with shock serving ss the Uneonw-
ditioned Siismulus {Y0S). In one group, Light was the siganl for loft fore-
1imk flexion, and this wue establisbed as the U5, Ir the other group, the
Boll wos designated the 8, After this iraining wos sompleted, both groups
ware bested with the othor sppropriate fest sbimalus, and the response Lo
this stimulus wag recorded undil the response wes oxtinguished. Neither of

the two cenivol groups wne od o aither the 3ell or the Light, elther

b
by
K
4}
45

in combinsbion or alone, pricr do tie comditioning provedurs.

TARLE 1
Brperinental Desige for Uxperimental and Control Animals
Hih Results in the Tronsfer Test
{Hedified from Brogden, 1939, ppe. 527=%20)

. PFroconditioming Conditioning Transfer  Transfer
B Treatoent {leg Flexion) Itiwmlug Responses
Duperimental & Bell and Light Bell~=ihock - Idgpt 27 {11)
Groups 4  in combination 1dohbe-Sheok 8011 56 {183
for Z seconds
Control 4 Mo exposurs to Bollefhock Lisht 0 {43
Groups & aither stimulus  Lighte-Uhock Boll & {53
{711 groups {Sumders
troined So in broce
1005 erite=- kets re-~
rion} fer to
nuEder
of tasts
sessions
to 1004
axtinction
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ht

iz con be seon dn Table I, the conbeol groups vesyonded very
infrogquentliy to the trunnfer foot wiinmu Trn axporinsiial gooussng
howsvary gove o grestay pugther of responses Yo the trassfeor Zagbh siisuelua
adl peasired more frdals for the response to exzbiugedeh, thes d4id 4he
SEBLP G HPVRN

Y cwmlmi;mﬂ on thene rosulis Brogden infersed Taonne bond
Lo hove formed between the Zell awd the Light lv the proconditloning ohasg,
el orwm ftreos of Bhie benld o have been peabained dn the tramsfer phase™.

{Brogden, 1933, v called this phonomsnon Jensory Proconditionine (0003,

In later ddudiss, Srogden end his co-vorinmers used bussbs ez S

& g ¥, 4 (e, oy, e PR g
{Brogaeny 1042, (Brogden, 1347}, {(Chornikof? and Broaden, 130%], {(Grog

deng 19507, (Mrogden wnd Sroge, 1991)e  In als 194E study, in which he
* -\ Y

used the Colvapic Skin Rosponse (883} oo the 00, the rosulds obtoined wore

3 ratinble masoure of gopditiane

f.
-
#
o
=

pegebive. He abiribuded ikis 4o @ g
ing, and concidored this asperivent an insdsguste toud of the photomnone

“he Later inweatigaticns {Spepdeng 1947}, {Uhernlieol? ond Twroge
dotiy 1260}, {Brosden, 13907, Urogden avd Grepgs YOOL) were usgesbed sore

miceoanful o desonstrading the O30 effect, o sddiilon, ha locinded 2

more relined conterel vrogedure. iIn theose obtudlesny bo enpoced his coniral

S be the tyansfor besh stimalus during the frecwnditioning U7) phosey o

[ —— 3] 2T oyirn 02 3 £ CREO . : 2
protedurs which ho kod zof emploved in the 21030 studye In allewins hoih

E o'l B spappiymiy o2 e
bo fha drenafer fSant

:
»}
@
o
[+
=
&

the ezperimentel mnd oopbral goooune agnal

and 7t m & "5 4 YO L L, iy A % em sy o - ¥ %

stirmding in the Lizad or (U rheane, s 18 hoes omme o e onlledy Brovden
o b T owa ol ay, K * -

controliod Jor the tossilble o0fect of stimius sonoredinabion.

IS % [ NP, s D aywy ] rites 2 mon
o dnley there howe besl nlne anizal sbuddse on L0 pepertsd im the

1 van B2 4 9 Ve e Th e k) o K g vy POV PN ~§ N
aratirg. IR ganoral, the enononos Boe beon deposnbzaisd gulie sute

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



o

cossinlly with ome exceytiom, and this rerzorit will now bs dizcussed. In

ou experiment with 16 pipeons as 58, in wvhich both the experimental and
cortrol groups regeived egual cxposwre fo the trancfer test stimulus, Aeid
{1552} found nd signifiomnt differences botwoen the Lwo groups. In this
experizenty the expardimental group received 200 gimuiitzveous presestaticons
of a buszsr poired with a 1dphi stisulng. In phese dwo, the pigeons were
tralnped fo criferion to peshk fo ome of these ntimmli alones Tu phase threse,
rosponse trsasfer to the other 7 sbinmuius wos tested. The cobityol oroup
roseived identicald treatment in phuses two and three. In phase oitzy Lowe

evary 200 presentations of the transfer fest stisulus alone wore given.

suwlis and the resulis of Brogden®s 1937 study could be attribubsd to the
differences in fomiliaridy of Sz with the tronsfer test stlmulvs, In
Reld's sbtudy equal exposure Yo the transfer Yoot oiizmulus for both expe
rimental and conlrol grouss was given. DBrogdeng it will be reealled, did
oot allow his control Sa expeooure to $he tranafor fest stimnlus.

Held's eriticiem of S¥C on the basis of the conirol animals not
having equal familiaridy with the transfer test stimulus, compered to the
grparimental animals, wos subjected to o direct gxperimental iaveatipgsiion
by Howsrth., Howarth (1960), usine reds as Ss, reporbed that temporal sspi-
ration {7.5 seconde) of the onset of two FC stimuli (lizht and sound of 2
ssconds duraztion each} signilicantly reduced the effectivenssz of 310, &
second experimental group, preconditioned sdth concurrent siimuli (1ishi
snd acund both onsetting and Serminating simultaneouslyl, suve positive
avidence of 7T, Both groupc (concurrent snd specsd) received enuel o
T AT

Aes

perience with the transicr teot stimulus prior to the test phoce.
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waws dug, as Heid sugpested {1952), to the fact thot the experimental Se
had bad more experience with the trumsfer test stizulus than the econtrol
Ssy prior to the test phase, Howarth's results completely wefute the ase
sertion.

Brogden, (Hoffeld et al, 1953} 2lso, interested in the teunpo~
ral factor of stimull presentations during the ™ phase, conducted an
experiment to lnvestignte this variable. In the euperiment, twenty-four
cats were randomly assigned, in equal nupbers, to six tfaatﬁanﬁ groups
(five experimentsl snd ome control)s PG troining for the experimentsal
groups involved the pairing of fone and light, desipnated the £5 and UCS,
reppectively. The tone alweys terminated when the light terminated, but
it preceded the cnsst of the light in the exporimental groups by O see-
onds {Group 1), 0.5 seconds (Group 2)4 1.2 seconds (Groun 3}, 2 seconds
{Grovp &)y and & seconds (Group 5)» The tonirol group veceived ne sti-
milotion of tone or Light, i.0.; no PO training. The rescults obiolined
ghowed that olthough =211 experdimontal groups gave evidence of the 5FC
offect, the mognitude of SEC was greater for the syperivental group hee
ving tone precsding light by 4 seccnds (Group 5) during PC; the contrel
group showad no transifer effect. From the study, it was concluded that
the tize relations of the stimuli involved in PC training do affect the
mognitude of SPC, bul what kind of temporsd relationship this parsmeter
involves must awailt further investigation.

Brogden's most recent study {(Hoffold et aly 1360} investigated
the relaticnship between the number of IC trials and the nagnitude of
the SiC elfeoct. In this study, 72 cats were randomly ascisred to 32

groups and the Sa in each group (n=8) were exposed to either 0, 14 24 4,
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- 8y 10, 20, b0, 80, 200, 400, or 800 trisls of FC tradning. In the traine
ing and test phases {vheel turning avoidence response), all 58 were given
the some treatsent. The reculis cbiained indiceted that the eleven exe
perisental groups shoved significant asiounts of 8FC, vheveas the ong colie
trol gronp (O trials) gave no ovidemce of SIC. Further anslysie of the
date showed that the mugnitude of IPC ircreased progressively through 1
and 2 P2 tricde %0 2 moximum at & trials, and then declined to 2 mear
uniZorm level for 8, 10, 20, 40, and B0 trials, It them incrensed ab
200 trivls, and once more deolined progressively at 400 and 800 trials,
 I% was concluded from this study that the megpitude of SPC was not a
contlnuous function of the number of FC trials, but could pogeibly be &
owrvilisear function, However, this interrretaetion is confounded by the
fact that the & PO trial groups took significantly longer to acquire the
CR (Cage turning vesponse) then did all other groups.

In concluding this review of the literelure, it eppears that
8PC has been more effectively demonsirated with snimel than with homan
subjeote. Rrogden and hie co-workers {Hoffeld et al, 1958), noting the
lack of success in soms hunon studisg, attribute it to the fast that 4t
io difficult bo contrive an adegquste test of the offset for humon S5 Zxe-
perimental studies with aninals, however, provide more effective ildenti-
fiecation and control of those variables which way affect the moguitude,
or even the ocgcurrvence, of 5:C, That the phenomenon does oxist and can
be demonstrated, under optimal coaditlons, scems sumply substantlated by

nost of the exdisting evidence.
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Thecreticol Intervretations of the B8IC Ixperiment

In reviewing the iitarature, it omy be noted that two rival

theorles ars most ?rominent in aceounting for the SFC effect. Cne ine

%erpretation, that of the Stimulus-fespomoe (S~R) or reinforcecent theoe
rists, maintaine that lesrning taken place emiy shon & yesgonse is reine

forced, The Gtisvlus-Stismlug (S«8) theorisisz, on the other hand, belisve
that learning can ocour in the absence mf r@iufcrceéeﬂt, 3§ogdan hime
selfy, a5 will be sboun below {zee poge 8), han avoided such controversys
ruthere he hos begn much nore comcerned sz to whether S0 can be caﬁai;
dered comparpble to stondard conditionivg, or whatheé 1% is a phanvmancn‘
quite differont from the vesulio of stondard léarming'ezperimaamsq

in ordex ﬁb ascount fsr I57Cs in 3 ssoectingly non-reinforeed res-
ponzse situztion, the ﬁnﬁ thaorint rationalimam *he phenomﬁnoh to b2 o
cage of medisted stimulus ganeréliéatian. Ozgood, fbr exanple, posiulales
that "a common perceptual r@acﬁian {2ego attentional) is eliicited iniitially
£0 the stimuli. If ong of theoee.seis novwe.sconditioned to a new reactiong
the saiantimulation produced by the mediotion preeeas.;.is'infarraéﬂa
(Cagood, 1953, Te 461}, Yet, Osgoed, reanlizing the insdequacy of a theory
based wpon inference and the assumption of internal, not readily apparent
behaviour, concludes that 38C; although at times a veak and unstable afe
fair, still provides “one of the strongest arguments against reinforcement
thoory™s (3953, p. 4623,

The rival S5 contipuity point of view way first propoged by
Rireh and Pitterman (354%). They state, “ithe resulis of the sensory rree

conditioning experimont require us to postulate a mrocess of affereont
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nodificationses” (3949, pe 32}, This process, zlso termed censory
integretion, asgerts that woen ™wo afferent centyres ave continucuzly
activated a functionsl relation is eat&blighe& hotween them, suech that
the subsequent innervation of ome will arouse the other™. (Birch and
Bitterman, 1951, p. 3587,

Theroe two theorsilcal pogitions sre oprosed only =ss to what
happens in the Preconditioning (#C) phase of the experdment, at which
point the learning is alleged to have taken pluce., Seidel (1959}, in
reviewing the literaiturs on 320, stabed that the phescmenon provides a
strong ergusent sgaiunst the 5«1 leasrning theory and that the S5 view,
offered by Birch and Bittemman, ic the ma?e tenable approach te the une
derstanding of 5PC. This thestis will not be concerned with testing elther
of these theories, as will become clear laters

n 19359, Brogden interpreted the first demonctration of the SIC
pheniczencn to be similar to the resuite obtained in a standard conditione
ing experiment, This point of view chanped, however,; o= 2 result of fure
ther experizental evidence. In 1950 ke remarked, ™it is possible that
the phancmencn of I is diffevent from standard conditioning®. (iof-
feld et al,.lﬁsﬁ, Py #10}, In 1960, Progden finelly declared that 38C is
a phenomenon of learning different from sltapdard corditioning (Heffeld ot
al, 1960}« Some of the parometers, oz which this lost statement is based,
alrezdy have been mentionad, partienlarly those perawetric cstudies cone
cerned with the CS«UCS intervels and the number of trials in PC tranining.

(Hoffeld, et 21, 1958), {(Hoffeld, et zl, 196G},
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Yortingnt Vorlablies Showw %o 5€fest the Muguitude of 3iT

& yoristle shich bos besn desonatrzted $o offect the mupnitudn
of 410 in the stimull syder in X0 teadning, S4rby (1963) demomstreted
that 1f the prosentstion of Light wey followed by tono {both foreimating
slmeltaneoualy ), pouibive trasofor wo obiuloed. Hewevar, L7 tomn pre-
seded 1ight in onoet (egnin, both tersinsting sioelionecusiyl, no Lrunse
for oftost regulted {(Hirby, 3303} The present study ie purt of the
perematrie iowsebigetion of this order verinble end @111 investigebs the
Mabhbetong provodure; the fone-iight gxmﬂum i belng dnvesilsosted in
& toocurrent sbuily at ths Universidy of Yindsor laboeatory (Holewm, 1066).

Anothor voapiable which goewmm to affect the yhenoosnsn $5 thet
of apperabnis, The tegebive zestlto sbisived by Pohrick {(195%) end 2eid
{1952) might bo aosomidsd for by one or two Sifferunt fuolosn, &o folw
Towns {l} 2o ure of the same anporalus for oil phoses of the expeydw
ment {Nadd, 1052), (kalwiehe 1953}, and {2) The Jmmediate test Zor Syonse
for sfter the complotlon of comdibtioning iralming, at which tdue rope
ponce overwpensibisation moy have talmn place {heid, 1952). Thot iho
photosenen of 530 muy be apporatusesansitive as suggested by thooo Dogte
tive findiage is aluc comented upos by Seidel {19507 in hin roview are
3icle, In onder Bo overcone those Swo pusoible sourves of coafounding,
the rrosent study will saploy twvo dlsfinetly difforent pieted of sophrte
tusy oo for 7O and 5% fealving snd oo for x Trapsfor fest plwsa, snd
will allow & sufficleont pordad of time betveen tralnine and beoting to

sormit Peasonsy dosensitisetion.
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The Hationale of the Pressat Investigstion

In od@ition to the above factors which have heen demumotrated
to affoct the magniiude of 3¥0, it is also known that the bhest arrenge-
ment for stendard comditioning seews to be one in whick the 43 is relaw
tively wesk in camparison to the USS. In PC traiming the first sotimulus
in onget (5,) could be coneidered the 08 and the socond stimlus in ensot
(8,3 could be congidered the UCS, following the suggestion nade by Hile
vor and Meyer (1054) and Boffeld et al {(1958), Kimble (1961}, in disw
cussing the SPC experimend, sugcests that such an arrangesent {(a weak OF
followed by a strong WS) might produce stronger evidence of SXC than hes
uzually besn ohiained.

There is.z0me oxperisental evidence reporied shich lends it~
self to support this muggestlon. Brogdem {19493, (Brogden end Oregg.
1951) reported that in the facilitation of auditory aculiy by SEC proce=
dures, the 5 becomes nore seusitive to sound than he was priop to the
GPC experience. Now, if U fraining in 9FC can alfoet the degree of
auditory atuity, iz it not possibdle that the intensity of the ghimli
involved in PT can affsect the magnitude of SFC? A weak C8 preceding on-
sot of strong UCS, generally, effects betiter standard conditioning.

A major problem that arises in any learning experiment cone
serns response trainings This is especially evident in the SPTU experie-
ment, which often necessitates long fraining proocedures and also demands
maxdimuns retenticn of the habit evern though there iz no opportunity for
praciice in intervenizg training to tost pheses,

The IUC procedures utilized by ¥irby (1953} suggest a suitsble

apnreach Yo this problem. In his SPE2 experiments, he {irst conditioned
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a bap preseing response 6 s csanwentional Sdnmer boge Aftsr the andmal
{xet] hod roached switeriom, it sno then sxpooed to J5C fralnming. In
the Prosonditioning (PO} phase, e O wus gives X0 trlels of Lirght
paireld epynohroucusly oith tones T8 the sovond vheoay the cocond 202
stlemling, fonn, we ssyncroncusly paired with shoeh, reforawd toe sp benine
ing of & Donditioned dgotional Yescanse {02%5. In the thipd phooe, the
Travwfor bont, the & wop agaln glnced in the Shlmer Hox wid olloved &0
preas the bar Yor o fopd rowrds Ip Shis phose, the Tirst olisulus {1ighd)
bt bod beon veed in MU fpeining woz poriodicaily prosented &o tho S The
sxpepinoninl 08 showed n sippiflosot desresent in respondingg while the
ounbral Sa f{owponed $o iight zloma in 7O, bul howing eisilse trodning
theosughout the rast of the experiment) showd po guch dseresent. From
these results, he inforrved that a sabislactpyy dencnetradion of the S50
affest hud been ohbtained,

The sdveniopes »f the bay press responss ave that it is vesdlly
acguired by most feo ond de 2 highly relisble seeouwe of consitioning,
onge the habil la thoroughly lewrned, It shows L34tle %zof sesoion vorde
saoe and v exirenely resistund Yo endinellon wilboul proetlies. That the
Sonditionsd Dmotionel Seanonoe (2403, in thio cvsey fosr gliciting, imtore
runts ongoimy asetlvity, has boen fMraly ontubllabed by the ::::zz%?-:ss of Hetos
msod Skinner {194%31). Tis ompoerimental sdvandages are sisdlor o $hoze of
the Dow sroasing roSmonoe (l.oey it i3 learued quichly by sost So end
rosiaty sutineticn).

-

Thy proveat ioventizall

#)
S‘

P "] $in e ” o~ 4 ey ;3
0%, CMTROTIRZ Thous responsene will obudy

0y A aw
_

the relabichohip bolseen U stimuli imtencily and the mogmitude of 7

The mull hypothenis serdaino, that dz, the sapnidtade of 200 o not a
* ]
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function of the dntensity of the P otimuli,
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DHAVTER IT

HETRODOLOGY
Sxperimental Desizn

Several designs wore cousidered before it wes fimally decided,
in view of the dabn %o be analyﬁed, to smploy & 3 by 3 designs This
desizn, with & vepiications, would call fer » total of 108 S, Unfor-
tunately, insufficient cage space wan avalloble to aocomodate such a
large complement of apdmals. As a result, this neccessitoted seversl
atternatives,

The first to be cupsidersd wss te unbolsnce the number of repe
lications: for example, by plzeing 4 apimals in emch experimentsl ircate
mont group and 2 andmede in each control iresalment group, with an egual
distributiop by seX. A second alternative was to diztribute equully the
S5 by experdmentnl and coutrol trecitments, but disregording sex differ~
ences, A third pessibility wes %o eliminete the control treatment groups

and thus heve o greater number of g in esch experimentel treatzont

Tre advantoges and disadvantspes of each design, briefly, are
as follows. The statisticel anwiysis of the dabn would suggest thut the
sgoond design alternative be adopled. However, in view of the btrainivng
procedures to be empleyed (fear counditioning), as well as some covidence

$o suggest that there is a zex difference in the mognitude of 350 {Kirby,
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1563), it was decided not to adé@t this design. The third possibility,
to exclude the condrol groupsy was considered beesuse Brogden, in his
latest resgareh on BPCy felt that the phenomenon ig well ostablished,

and hemes the use of control animals is utwecessary. This aliernstive,
howaver, wos discarded in view of the propcsed treabment procedurss,
which differ from those euployed by Brogden. The first alisrnative,
thorefors, war adopted. This design, to repeat, calls for placing four
animals {2 male, 2 female) in sach euperimental trootwent group, and two
spimals {1 male, 1 femele) in cuch conbtrol treatment growps %he complete

design of the experiment is shown in Table 2,
Subjects

A total of 5% albino rats of the Sprague-~Dawley strain wes
chtained from the second and third generabion of animals which sre part
of 2 breeding program at the University of Uindsor animal psychology
lshoratorys The parent populution of these andmels had been obtained
from a reputoble dezaler {(Simonson Laberatories), The uneousl froguan~
cios design of the experiment neceszsitated the allecation of 36 8s to
the experimentol groups sné 18 52 to the control groups. oach group wao
ropresented soually on the variable of sexi thus, there wers 18 mxle ond
1% female experimental 3z, ond ndne of each sex in the contrel groups.
aftor the bar pressing trodning oriterion had been reached {see below
for deseription), the Zs were them sllocated to FC $raining greups on
the basis of weight sud sex, Juring the experiment, extra 55 were kept
cn hand, These spare So vere irained in bar pressing along with the

other Sg and were intexnded to be used &z replicates in the ovont that
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TABIZ 2

Zxparimental Design of Jemsory Freconditioning EZxperiment by Troining and
Tost Procedures and by Stisuli (NeS54)

PEASE 1 PEASE 2 PEASE 3

Pracondie Conditionsd Conditionad
Bax Treat~ £ionins Emotional Transfer Stimulus
Yregging went n/0p Sex ,(amwg) Rece:po!l)ae Test {cs)
Training Group v .CBR . Test
Stlemll  gppny SHIRINS gvuee
A1 Ss B, % M2  Lyel,  TShock L, 7,
to crite- &, 4  ZM,2P L=, 7 ~Shock Ly 7,
rion in By L 2M2F L, ~Ty T~Sbotk L, Ty
bar pres- B, 4  2m,2r LTy T, ~Showk L, T
sing reg~ B‘:" 4 a2y 20 I‘a""fa ?.,=Shock La '22
ponse Zg 4  2aF 32”?3 %Bﬁshock Ly, @3
training. E? L M 27 L3-- 1 ’i‘lw"hnck I.s i’l
After By b 24,2F L3..-.'r2 T ~Shock :f,5 T,
training T, b 2M,2F L=y Ty=5hock Ly T,
eriterion
reached, Cl 2 1H,1F 11 alcns le-.shsak Ll ‘2‘1
S8 rvan- GZ 2 n,r Ll alone Ta-vShack I‘l ‘fa
domly dige 03 2 14,37 11 alone Tfshock I“l %‘3
tributed c# 2 1M,17 I‘Z alone ’.‘Clo-shoek Lz ’331
by waight G 2  1M,IF L, alome P -Shock L, 7,
and sex 66 2 1,17 LZ alone T.;-Shock lﬁa T3
to treat= 07 2 1%,17 I.B alone T, =Shook 15 Tl
moente. (:8 2 14,17 13 adone ?.’2~Shoc‘;k L3 T:a
(29 2 | L1 L3 z2long ?3 Shock L§ ‘1'3
Apparatus FC box PC bom sm.mnnar Skinnem *
pamber ;fr 200 Total 50 Total 10 10
sach S 100 per day 25 per day trials trials
L = light T = Tone B = Experiment C = Control
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one of the selected fs became ill, w28 Anadvertantly glven o wrong troote
ment, etes {(Two S& had to be replaced because of insppropriote treate

ment given to them in the Transfer {"2") test phase of the sxperimentl.
Apparatus

Twe distinctly diffevent pisces of zpparstus were used, =
scoundeproofed Skinner box snd a Freconditioning (¥C) boz with stiemlus
panel. The dimensions of the Skimner box are: 11 3/8 inches long, by
9 1/b inches wide, by 7 3/ inches high. £ rosponze ber is positionsd
in the Skinner box, 3 1/2 inches above the floor, and meamwrea 2 inches
in width and iz 3/ inches from the stisulus-reinforcement ponel waill,
The food delivery oup iz 1 inch to the 1% of the response bar and has
%3 opening 5/8 inches above the zrid foor {See figwre 1)

The stimuli variables in the exporiment ave tone and light.

The sound source for the Tone is logated in the Skinﬁer box ont the lower
left of ithe stimulus-reinforcement panel 2% ithe level of the grid floor.
The lipht source, in Full view of the Ss; i located € inches above $he
grid floor =t the upper right-hand corver of ths plewiglass observation
doore The evaluation ol the intensities of the light end the fone were
Jifficult to make becmuse it was impossible to place the recording inge
truments inside the enclozed Shinper boxs Therefore, the following ine

tonsities ares approwimate valuss.

Light 1 high 12 volts Tone 1 high 103 dbs
Light 2 medium 6 volts Tone 2 medium 86 dbs
Light 3 low 3 volts Tone 3 low 73 dbs
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The stimslius intensity was adjusted By the oxporimenter ms dictated by
the treatment schedules

The cutolde dimensions of the PU box are: 29 1/4 inghes long,
by 10 inches sids, by 8 1/2 inches high. The I¥ box wes divided into
four equal~sized coppartments hsving inside measwements of 7 imchos
long, by 9 3/2 inches wide, by 7 inches hizh. %oach compartront had an
elactrifiod grid floor through whick shock wos introduced, The fromt
panel of each compartsent which sonstitutes an chservetion window for
the precentation of PO stimuli (6o the 8 within), is made of tremsparent
plexiglass. The remaining panale of the comportment are vade of hlack
plexiglasa, including the removeble lids. ‘The lids sre held by adjuste
able cdips. {See figure 2).

The PC sbieuli, light (four Gewatt 1ight bulbs, one located in
front of each compariment) and fome {2 centrally-located puoakers) sre
mounted on the stimuluss panel, which s affiwed to the 7 box, The

three intensities of light =nd tope in the T box are zs followsd

Light 1 high 12 volts Tone 1 high 98 dbs
Light 2 medium 6 volts Tone 2 medium 84 dbs
Light 3 low 3 volts Tone 3 low 70 dbs

The stimuli intensities in the P box, it 2311 be noted, are slightly
less than the intensitles of the stimull in the Ukinner box (See pe 1G).
In the experiment, these ¥C infensitier werp manipulated by the cxperi-
senter according to the appropriate treztment required.

The presroamming of stimull, 3.ee64 thoelir dupation and thelr

tormination, vas controlled by Grason-3tadler eleetronde equipment. The

shock {serambled) waz administored by a standard shock monerctor; aod
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the euplrically-dotermined intengity was wanipulated by the experimonier.

.tj?l rokache.
Training and Test Frocedurs

There ars two major ports of the present experiment. Part I
is Skinner box training, and Fart I, which follows Fart I, is composed
of SPC training phases. They are the 70 phese, CER phase, and the Trange

for test phase.
Fart I:; Ber Pross Response Training

Zach 5 was trained individually in the acquisition of a bar
prescing responses The lasrning criterion was arbitrarily set at three
approximately egual scores over ihree consecative deys of training. Be=

' fore each S-minute dally bar pressing response training cossion, oach S
had been food-deprived for spproximately twentywcne hourss Baer press
rasponae training consists of the 5 lesrning to press s bar for food
reinforcement (45 mg. sucrose pellet) under a conbinuocus reinforcement
scheduiles fne hour after the gompletion of the daily session, cachk S
was allowed fo feed ad 1id for two hoursg sufficient care was taken $o
pngure that none of the 58 was hoarding food in ihe home cagee 3ach &
wos tronsported from its howe cage (and back} to the euperdmantal room
in a coversd plastic nail. Valer was evellable at all times in the homs

Ry

cages pul wos not available durins bur preassing training,

=

Pazt I¥s 2PC Training

*:

(7
B

As indicated eoarlier, 520 training is compose three phiacos.

In Fhase 1 the PO phase, the experimental 8 receives 200 FC training
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trials, at the rate of Y00 trisls per day over two comsecutive days. The
¥ etiguli are prosented asynehronously, i.e.g for the experimental Ss the
light precedes the onset of tome by two sacondzs and both terminate two
seconds latér. The PC training of the control S5s consists of 200 trials
of ligbt olome on the sawe 48ily sehedule as the experimental Sz« The
duration of the 1light for the control 2 io 4 soconds, The interitriasl
interval (I7I) for all groups is to average 30 seconds with & range of
from 15 secords to 45 seconds,

In Phase 2, Conditioned Emotional Response (CER) training,
given the dey after the completion of 0 training, the © recelves fifty
trials of tope zeynehrononaly vaired with shock at the rate of twaunty~
five trials per day over two conseeutive dayse The toue is of & socunds
durstion, offsetting with the termination of shock and preceding the
gheck In oneet by two seconds. The IV is the sume as in FC trainings

In 0 training the Ss are trained in squads of 4 S5 (3 3 per
compariment. Howevery in CZR, becouse of controlled welght and zex dife
fererces; the Se are irained in squads of =2ither 4 or 2 5g,

in Phase 34 the day feollowinmg OSSR training, the Transfer test,

g administersd, In this phese, eackh O io tembted individumily, The J is
ploced in the Skinner box and itz rate of bar presaing recorded a5 in
ber prescing training, During tbhis phase, a light of the appropriate
intensity, the Transfer test stimulus, is presented to the 5 at the sase
ITI as in both PC and O¥R training. The 1light endured for a period of 4
zeconds for eseh presentaitlon.

The day following $he completlon of the Tramafer ibst session,

exch 5 is placed once more in the Jkinnor box (Individumlly), and is
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pregented with the tone of approzizate intensity, oi the same ITI as in
the Pranafer teste This odditional phase is celled the Comditiocned Ghiw
ruluz (C5) tests In the Trunsfer =nd CF tests, respectively, there are o
e ten progentations of the transfer stimdus, light, sad ten presentztisas

of the conditioned stimulus, tone, respectively.
Heasures

‘"ere will be three main measures {scores) obtainsd in the oxe
poeriments The first measure is called the Stable ("5%) response score
and is the meen of three approximately equal scores made on three conbes
cutive days of bar press responss training. The secopd meunsure, in ih
Yransfer tost phase of the experdment, the Tranofer (") score, is the
nuzber of bar prosses that oceur during this phase of the experiment.

The third measure iz the Conditioned Stimulus ("C01) test score and is
the pumber of bar precses given by eech £ during thw 0 phase of the exw
perinent.

Two subsidiary measures wore obisived. The first ic the numboer
of fecal boluses {(ealled the Defecntion (D) score) derosited by each O
during eash phase of the experiment. The sscond measure is the mumber of

02y

par press responses sveked during the tise the trsncier ifest stimalus

F AN > [] Fy -

{(light, of % secopds duraticn each precentation) srd the "CIY fest stimu~
lus {toney of 4 zeconds duration sach presentatizn) is administared,.

These two additional scores are shewn in Appvendices ¥ mnd Ga
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CHAZTIR  IXIX

RRSULTE

A eritical faetor involved in the present investigation is an
adaquate siatistical analysis of ithe oblained mensuwres. Therefore, a
brief commont on the experimental design cnd the resulitent stabtisiied
treatnent of the obiained sccores, vermitied by the design, is most ap-
proprictely discusged a% this points

The ewperimenital design, 2s dietated by the owallsbility of Sg
and the verdous irestment schedules poscihle, as dloonssed earlisr {zeo
pe 1%), necessitated an unequal numbor of replications betwesz the ex-
verimental and control grouns {(n=bf ver experisental FIOUPy =2 Per CoRe
tr0l group)s A% the outset, it was anticipated that the method of Jew
groscion Analysic (see Wirbyy 1963, pp. 120-1%2) would provide an adaw
gunte statistical model for the onslysis. However, it was found that
one of the underlying acsumptions of the Regression inalysis wodel (comw
plete orthogonality) could not be met bscouse of the unbolanced desipzme

Likewise, an olternate method, thet of Anslysis of Joverimnce,
conld not be amnloved for the same renson {(osenmpiion of orthogonalisy).
The use of a non-narametric model wan considered but rejected, since
thare is no knom test to sllow comparison ¢f befors (P37 )ewnfbar {H00)
scores irn non-varameiric statistics. inother possibvdlity to assess th
beforo=--afior scores mas Lo employ the Inflexion Ratio Methed, This

technique woo alse rojected, becauwse 1% nosumes =z relationzhip bebtwaen

<«
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bho two gesosures; wbhat Lo aweded bere iz o goded whleh 2111 Sant the row

2

Intiogahin batwean the v sourdh.

t‘?

Inlortuwnaiely, as much Lnvontig: 4an phnwed, $hore lo, 2% pre-

aenty no koown stetistienl model by widoh to Wndla offectivaly sn une
bplineed desigs by cowwionge teannlgques. Therefarey the daly hed Lo

mralyoed dn fur woyo. o e Tivab muwlysis, the "7 and YV soores
for wwrerimental and condrel breobaeni goragpe wore analysoed individualiv.
"his analysis will revenl ﬁe Liloh Sreatrent groups shousd the A9 offect
mid whilch tmeatwent groups B4 nol, In the seoond soilysis of thoe

Ay

poerady the onporiseatal groups and

2 Bt e D BN

ratoly, by enalysss of Vardenco. e ooowsp®lon hors de thed L7 e cope

e S : b pgin RS o in ke . P PO rskis
brol groups shiowed R0 sipnlliemt Jeqreiont in responiing UV5Y versus 7T

.

sogeesnte buen L0 wondd Lo lagitioate do 2o on B0 perfors o slallsy onoe

lypie of the swporinenial groupst 0P wnd I soores.  IF theso (experimental)

“ v « ‘ i L & Pn 3 .. LI 2 S
proap wemns ohwwd overall sintistic Apgaificancs, Twir 2% qosld be
PRURI W S, I S T N R Yoy rmw ool ] n o o ooy
pationalined had the U offset Bad boan demonofrotoed.,  These sopnrate

fats analysis techninues, 1t iz Duily penllized, are Aot ob powerfd a

1 stores po one would

£ & A . i - g e .
statistiond 200% of tho relladility of thw

be that Included both e enporisenisd and conirol goouyp ooopurisons.

Prannler Tou

) L% o P e A e o . P it AL e

another factor in whisch the presenit study 11l differ from
A ery o v . Ele . 4 [ ; R \q., A s

obbnr U8 asmperigents pertadng o Lthe reowlis obiadned fn the Lrunaloy

s sig vk e 2. x 3 . .
The luttor studiqs clways s:oeebt pooifive responas

Fo coapymy o v T2, R L T .. - 2% E 'SR SN "
transler 2o w trelning o ke Sea? phoss,  Iusk

lo oo s vndlid ssoouwee of SP0,  Im fhe srozenk sbudy, hDowevar, tles Sesy

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



nlitioning prozedure {OVD training) o swusctzd to Inliihif the rate of
responding (bar pressing? in the test sifustion, If the rosponse degrew
ment ig obzerved in the exgerimental 33 (but net in the cmntrol %9a),

then this is hers %aken to indiente positive avidence of 890 effect.
noE” Test ,

The O35 dest io includsd only Lo domonstraie for noi) that

S .

par conditioning {307 fraining) was olffecltive in both experimental and

4

conbrol grouva. I2 a signilieont response decrement iz obazerved in both

the experdmontal apd conirol zrawss in the 0% Sest, and thers is no

significant differencs bedwesn Lhe two, then it is agsoused that CIR was
elfovtively oblained,

Crigiral and Corrected Zeores

T
~

By 2, " & A 8 = B! . P - o
In zhe Transfer toot, woat S bogen bar press regponding withe

g Pan zeconds of thaly inteoducticn 4dnds the Shimner boxme It has bean

et
?«
&
(42
{,;
{9

srpued elsevhers (Kirdy, 1963 < ovoked befere the first
3 ~ o
prosgeniation of tho Transfer %ot oiizmulus (18 zeconde after introduce

3 - 2T Lo - B Y. I y N - + 1 . - g o — . .
tion) should HCT be included in the total Mg (bar pressing response) in

2 Pt » \j z ", be ] A F g - - Ao
owiaey UURe ovoked aflsr the lzszh Tronefor fazt astie

Srox the %otol.e Thiz procedure Sends $o nake worz realistic t
ing and fezi phases of the experimeat; bence, thw obiained scores in the
pregsent study were so treated. The identicazl procedures wers followsd

for the corrsction of both the UI" and "IIT scorems The cnzlysis of the

dat was performed on thege corrected coores. Appendices A and B present
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the origiasl scorss Lo experimentad and condeol 38, yespectively. The
corrected scores for tine experimenisl snd contraol 55 zre presented in

Lopendices T and D, respectively.
antecedent Varisbleas

Before the wsln amuelyzic of the dats is presented, two antece~
daut varistles must be examined, thet éf theo valz of acquisition of the
baz pressing response in the experimeniasl and condrol groupzg and the
neutraliby ol the Transfer test stimlus (light of approprints intensity).
This examinatlon will ausess want likely source of i ia.s in the daiz

s v,

might be allecting tho main vaxlables, wd, 17 pczsm’o.w, eliminate this
source from conniderallion,
A sbated earlier in the roview of the lilevabuwxe {3s2 2. 6}

L. »

tae laterpralaltion of Llhe 320 phenomencn can be confouwndad whon lie

X L] - .

rates of acquisition of ihe I8 for &ll g ure signilicanily differeut.
tetest wau pexiormed to mec if¥ fhere was auny significant & Lfiererce
botwsen the experdiment.d and control S8 on the mean rade of acquisition

of the bar pressing respontes. The resuiis of this test {(see ippendix 2

for the rate of acguizition of the steble response s¢ores in the experi-

‘n

menbed wad conbrol groups) yielded a f-test volue of 180, maich iz sohe
sigoiiicant and iherefore indicates uo significeniy diiference betwezn the
erivental and control groups on the rate of acgwisition of the bar
ressing responsa.

Another important veriable in the 5FC experiment is the: of
the neubrality of the Trupsier test stimulus. 45 & suggested comtrol

procedurey it was thought advisable to introduce the intended Tramsier
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tost stimdus prior to 57C training. Therefore, 22 exporimentsl Ss and
8 conirol Ss were mdministersd the Transfer test stimelus (light, at the
approprizte intensity) in the Skinnsr box, on ome or two duys befors the
termination of bar press response traiming, to see if &t (light) supw
pressed bar press responding. The resulis of this Stimuiue Neubrulity
Pagt are presented in Appendix H. The "S" response scorss were then
compared with the "7" gecores, and it was observed that the mean drop for
the eaperimentsl &5 wap 15.0k responzes and 17.5 responses for the con
trol Ss. The twenty-four 5s not exposed to this stimulus neutrality
test showed the following decroment in ber press rvesponding when the V67
ond "IM scores of these &8s were compared: The mean drop for the experi-
montsl Ss (B=14) was 14.8 rosponses and 5.9 vesponses for the control
S {(H=l0). The implications of this finding will be commented upon

fully in the Discussion of Results section {(seo p.40 J.
kpalysis of Hxperimentzi/Control Comparisons

The corrected “59 and "I scores of each of the ning cxperim
mental und thelr corresponding control groups were subjectsd to an anale
yols of varlance, the results of which are yresented in Tables S=-ll,

Table 3 presents a sumsary of an azalysis of variance performed
in Treatment 1 {L1-?1}, in which FC troining for the experimental group
consizted of asynchronous presentations of Lizht ond Tone ab high inten-
sity, and, for the control group, of light «lome (nlze at high intenzity).

An exsmination of Teble 3 shows the following: The zscesament
of before (or “5%) and after (or “T¥) aseore differences iz showm under
the ¥Within Subjects heading in the center of the table. Following across

L 3a0aT

i

i
P9
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the table for the “S" and T gcores or factor {B), it can o ssen that
the obbained Peratic {last colunn) is 3,34, shick indicates that the
after {or ") score differs significantly from the before {or *8%)

seore at betler than the 5 por cend level of coanfidence.

TAZIE 3

Summary of Apalysizs of Variancs
of "8Y and "PY Scores for Treatment 1 (I-lm"ﬂl}

Sun of i’ﬁagreaa of

Source of -
P Squares Preedoz Squavre F-Ratio

voriation (55) (af) i)
Botwesn Sublects 5
Experimental & Comtrol  fA) 360,88 1 260,88 <31
Subjects in Groups 7728,69 b I952,15 e
¥ithin Subjects 6
HEY g PN Soores (8) 376455 1 376455  Bo3hee
HEY & PR Dxverimental

& Control {AB) 31,62 1 Feb2 (1
MEY & HPU Seoreg ' \

Subjects w Groups (B) 180,63 A 45,16  emw

ee  Significance lovel 5 per cent, l.e., an F-ratic of thiz msgnitude
would cocur 9 times or less in 100 chances

* HSewNon~Sigmificant

The mean érop i response rate io actunlly ton SRe {from 65 to 54} in
the Tronsfer teste The next row in the toble concerne thy Sxperimental
Control Hetween Subjects Difference {Factar A)e The F-ratic associated
vith thoese scores is leas than one. This means thoat the contrel &

showed the same approxismate decrement in responding in the Transfer test
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as 4id the cxperimentel 8. The conelusion to 2o dyaws from those re-
sulis is thot no evidence of 3PC has beon desonstrated with respect to
Proatment 1, (It should ba added, for clarity, that in order to demon~
strate the 3P0 eifect, the Feralio sssociated »iili Fagtor A, Tableg 3-=1l
ianclucive, should be significant at the 5 per cent lovel st least.)

Table 4 presents the rogsults of these analyses performed om
the scores of Treatment 2, in which the experimental group received
11--’1'2 in FC training, axd the control group Ll alone. &5 can be Been,
no significant Perotiocz wers obtainsd, znd hence it is conciunded that

5PC was nob Jomonstrated in Trealment 2.

TABIZ &

Summnry of Analysic of Vexriance
of "SY and "IV Scgoves for Treatment 2 (Llwﬁ’g)

Source of 85 ae M3 Pepatio
Botween Subjects S
Bxverimental & Control {2) L25.57 1 b25.57 <1, N5
Subjects w Croups 3933,62 iy L8343 ———
H#ithin Subjects 6
HZW & BEY Seores (B) 672,87 1 672.87 H3e
S g BTV Tuperimental

& Cemtrol (#8)  1.89 i 1.89 <1, N8
nEY & W Scores X

Subjects w Groups (B} 815,63 & 103.91 w———a

¥  NEwelon=-Significant

Table 5 prosent.: iig resulis of the anslysis performed on the

scores of Treztment 3, in which the experimentsl 58 1acsiwved 1;,--‘2.‘3 in
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AT Y et e L SR 0L g A e 3 np oy - - w sl S DT mae b T 2
v OO shess gas e costrol Lo rgseived L, clome. A cipndficoal Ferodd
-
o . 4Rl el NS Ao} e o r 2 one cnrgel B3
28 ngsociotod Witk Pactor (5}, indizating thol the 7Y soore Io signilli-
1 st Lt [t gy gt ¥ oy, 63 ey pbag o <1 g g 22
cantly maaller Shoaxm the "IV seores however, iis vosponsy deuline doss

not dlsorimsinate Lotwesn expurdumenial and sonlrdl weocodurca. Therefore,
it iz coneluded that this particular treatment 418 not result iz z domone

atration of the 397 offeocl.

TIBIE 5

Summory of 'm-al;sﬂs of Yorlunce

(%% B . - Y 3 %
of VE¥ and "TY Spores for Trealueud H (L, e-T.0

Bourcs of e » .
wos o R 32 M3 Fefati
Variation > a : Hatia

Betuoon E’subifecﬁé 5

Experimental & Combrol {A) 376.50 1 376,50 <1, ES*
Subjects w Groups Bhls5e %7 b €614 34 e
6
1

#ithin Sz.gh Jjects
MG g WOH Seomars {83 1277.62

wEH g MR Dxporimental
& Control {48) Sa k! o3k < 1, HE®

HEN & “T" Boores %
Subjects w Groups 551628 L 137.85 rerm

1277.62 g, 270w

Frobabiliity Levela: *® 2,05
#  NSewRom=5ignlficand

Table & prezents the results of the analysis pesrformed on the
zeores of Treatoent 4, in which the experimental group received LTy
in R0 tpaining, and L2 alone was given to the control group. The reculis
show no significent Feratios, and it is concluded that neither & response

decrement nor the 3P0 effect was cbtziped in Treatment he
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of "G ’3 ”’“" S«mmes i’ox: ‘-"wm%mm 4 (L 3

Ll - o . Sy . . 1

- .
Souren of " ,
Ve e:.'"mﬁ a4 a2 @ Felindio

Potusan mui’s& }'" 5
m%ﬁ%ﬁ& onirol Y G315 3 imuif) < 3@ HEe
fubjeste T Jroups 5752 i JAE.97 ous
s g &
ngv & (B} 135.23 i F 0 5
nIOLOWE Uwpayiosntal ‘

& Zontesl {AB) R 1 Teids <3,y M
EL ) s3IER ﬂﬂbi’eﬂ ¥

5’&3?33&6%3 "‘3 Oroups 5. 88 4 S2ah7 -

? Bwwll &gﬁ&fﬁ&m‘*

Table 7 prozents The reswlis of thoe anslysis porfuresd en the
soores of Yreantoend Sy in whieh the swperizental group received I \s?ﬂﬁ - in
PO trodning and the oontrel growp L, alome. Agudn, bo gignilicmnt P
roties wore cbbteined with dhis trecicenty and it iy concluded thal rope
ponzge deciine snd the $0C offsct wore ot apparent is Teesboond 5o

In Yoble ¢ will be fownd the resulftso of the walysis perforned
of Troutment & scores, in wilch the experimental groups received el
in IT training and the gontwel arouy :? plonr, In the snsizeia table, no

oisnifioamt Teratlios are rrosest, lasdlas io the contlusion fhat nelthesp

rozuense decrprent nor the 570 offost wss present in Tventresnt 6,
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PABIN 7
Sunmeey of Analyspds of Verisnee

of "5 and "7V Seorws Loy Treatwent 5 52,2«423?

Coures of . 24
Varlation ar 73
Dptresn Jublects s
Oxperimantal & Sontwel (4] B0 1 908630 He»
Subjects @ Groups 1818, 37 & e st
Likhin sublocts 6
BN B YEY Segres R 4% NS < W% 1 b3 63226 R
RET B IR Syperimenbal .

& Combral 0 {aEr  siao 3 5120 <3, nge
M & YR Sgoves X

fubjects w Groups 76,58 & 1120153 -
# o HSewfonedlonificant

rABLE §
Sumnary of Ansiyeis of Vavimmes
of "S" and "I* Jeores for Troutoent 6 (fuyeeD.)

Sourcse of | - | . I
i{,’W iﬁ i; i Qﬁ aAx¥ ‘ﬁf o i "2’;‘53.%9
Betunen Subjecty >
fureriopntal & Contyold (50 SA.0F A 507 <3, Moo
Subjects w Groups 6416.75 4 163,19 o
Fithin Subdonks &
RER 8 MRV Dooren (B} h51.2% i 451,23 R
W G YT Yaemardcopngal

% Control {aR) &BS.4% Z 555,61 557
HEY & PN Sooras R

Subjects v Groups 0575 Y 78088 v

" eetonwedt endficand
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Table 9 presents the results of the analysls performsd on the
scorec of Troatment 7, in which the experimental group received 25""Tl in
P2 traloing smd the control group 53 alone, A significant Feratio is ase
sociated only with Pactor (B), suggesting = significant decline in response
rate during the Trensfer best. Eowever, both exverimental and control Ss

ghowed the pame decline, {rom which it follows that this pertieulsar treate-

ment yieldod no evidence of the 3X phenomsnen.

TLBLE 9

fuamnary of Analysis of Varlenee
of "SY and "I Zeorss Tar Treeatment 7 (137~T1)

Source of Variastion 58 anr Ha FeRatio
Between Subjects 5
Fxperimental & Contred (&) 2h,03 1 26,03 L1, X3¢
Subjects ¥ Groups 3159475 4 Yoy —
githin Subiscts &
NZH 5 W Secreg {B) 417,19 1 417,19 309703
gt g W oymardimental

% Control {58} 24697 i 2.67 <i, Xo*
ugn g owen Seopesn X

Subjects ¥ Groups 4175 b 10,44 ——

Probability levelar 7%+ P01
* NiewBHon-Signifigant

Table 10 presents the remudis of the analysds performed om the
scores of Tyeatmont 8, in which the experimental S5 received L3-T2 in P
training and the Control Ssxli along. &ince ne significant Feratios wers

chiained, it is concluded that S¥C was not demonsirated in Treatment Z.
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TABLE 10

Sumnpry of inolycis of Variance
of B3M and "W Sgerer for Treatwent 8 {ngﬁ“e}

s PeRatic

Source of Voriance 58 a2
Betugen Subjects v
Beperimental & Conirel  {4) 255,04 i 253 o it K
fubiset W Groups 735450 4 183,88 —
kithin Subjeets 6
MG B I Sooves (8} 280,54 1 280,54 e
MR g UTE Lzperimental ,

% Control {485} 134 i L3 <1, HS*
HSH 5,} !!l‘i‘t‘! ﬁcma K

Subieecta ¥ Groups £53,07 4

23.3' 27 Dol

¥ HEewNop-Sienificant

Table 11 presents the resulis of the amalysis rerforwed oo the
agcoures of Treatment 9y in which the cxperimental S received &s-uwg in
PC troinding snd the control Ss Lj alone, A significant Peratic is copoe
cimted with the "2 and * georez (Factor B), the 58 showing a signifi-

| cant drop in response iz the Tramsfer test. Howsver, both experimental
and control S showed approximately ihe same decline. Hence, it is cone
cluded that this particulmr treatzment save no evidence in favour of the

200 affecte.
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KA deide

Suapeaxy of Anadysis of Vaxiance
cf "3” snd " Scores for Trestwent 9 (L§-T3)

#5 F-Ratic

Source of Variance | 35 ag
Batreen fubjecte 5
fxperimental & Comtrol (A} 989.42 1 989,42 <1, HS*
subjects ¥ Groups Bl35450 o 2108,38 e
¥ithin Subjects 6
YET % YTM Scores (5) 468,77 1 468477 13e4l7e
Hgl! Sc HTH gmerim&ntal

% Control (AB)  37.5% 1 F7.51 N3»
nE & "IN Scores X

Subjects ¥ Groups 129,50 4 I2e3%8 o

Probobility Iavelot ** 2,05
* HSwelon~3ignificant

The individual exverisental/control comparisons, presented in
fahles 3wil, yielded negative resvlts in =11 czsese. o those trestments
in which the exveriumentel and control groups showed a sippificant decrgw
ment in response rate in the Tronsfer test, both showed it to sn aprroxie
nately equel degree, thue foreing the conclusion that SPC wos not effecw
tively demonstraied. Howsver, there is an important statintical conslderw
ation which must be taken into account before this intsrpretation can be
accepted.

The anclysas presentad in Tables 3-11 used the before {Wit)
scores 25 2 haseline messure for the after (YI') score comparisons.

Toble 12 is presented to illusitrate the dadividusl S seozres, in Lotk

gxperimentsl and contyol groups, for Treatment ls Az cow be seen in the
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;12

Individual “5" Secores for Bxperimental and
Conkrol Ju ia Treabwent 1

(Ll—-Tl)

& e, Zroup uET Seore

4 Bxperinantal b5
25 Fyperdmental 166
2 Sxperimental 62
1l Hxperdnental 51
17 Coatrel L3
32 Control 7%

The inmdividual group analyses {Tabless 3-11) were performed on
unadiusted scores, d.e., the aiter treatment {or "I¥ seore) mesns do not
toke into ageount the differesnces in the before (or "5") scores, hence the
method mey be somewhat limited for such comparisons, and may lead to
spurdous conclusions. RBecauze of this uncontrolied, and indeed wncontrole-
lable, varionce, it was deemed nocessary to apply ancther statistical
method which could accemsdnte such differences, and would aszess more ra-—
liably the after ("""} secorez, by equating, or holding constant, the vefors
(v5") zcore. ‘This a2liernate method was referred to on pe 226

“he Analywsic of Veriance model chosen {Winer, ppe H1=343 incl.)
will provide For the adjustment of the "I score as a fumcticn of ths

original bofore ("3%) mcoras Table 13 presents the mualysis of the control Ss
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"ot gourey Gtilieing the adjusled dscis vigiaace sotels

TABLE 13

Sunpary of Analysils of Varisnce of
ST wnd "OM Scores Yor fontrol Groups

Zourge of Yariations Adjusted B4 4af Adjusted VS F-fimtio
Betwesn Subjsets 11,381,050 17 655, 35 <1e
Tight (8) 14330437 2 6065452 <
Tone (B} lg 2{3855@ 2 6&#.25 <}.$
Subjects w Groups

(error beiveen) 741437,04 9 £2.33 e
Yithin Subjiscts 2,510,002 i8 132445 1,55
Bafore/After (T} 1,369.00 1 14369.00 15,784
Light x Before/After {80} 240,50 2 120,25 2o HG*
‘tong x HeTore/After (B0) 1450 2 7S <1e
I3pht = Tone =

Be fora/hfter (a2 118.00 b 29450 <1»
BeforedAfter :
fubjact w Sroup

c} 78}.0@0 9 : 8“u7$! vamod

forror within) {

5 HoneSignd ficank
228 cdgnificant at 1 Parcent lovel

Ar exanipation of Table 13 shows that a sigmdficunt Ferutio
{at 1 vercent level of significonce) is agmociaied siith the Fithin Sube
jects variance on the Befors/After (C) fsctor. This is interpreied fo
wean that the controd 3s did show » sigailicant drop in response rabe in
the Transfor lest,
fm wenbtioned sarlier (pe22), if an sualysis of variance of the
A

control groups showed no mdmniiicant docreme in responding, then it
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would be legdiimate Lo zo on $o perfors & siailar anaiysls on the experi-
montel groups. Although tho sbove analysis of the coniyol Sz revenied a
gignilicank drop in Transfer test, it waw considered necessary, both fox
the sake of completencss amd other factore {40 be discussed in Chapter I¥),
to go on Yo rorform a similer anciysis of the experiasental Ss. Table 1%
presents the reenldis of such an analysic.

2B 1h

Sumeary of Analysis of Varisnce of
TSt and PV Soores in Superivental Geoups

Source of Variation Adjusted 5B Adjusted M3 FeZRatio

df .

tugen Subjeets Z9,396,82 35
Light - (s 19326005 2 63402 <1s
Sex {3) 1@505'! 35 3 19 535: =5 k1 01}8@
Tona (¢ 48355 2 2M1.77 <ie
Iieht x Sex {AR) 667,36 2 332,68 <i»
Idght 2 Tope 1,300.3 L 327@85 <i®
Zex % Tore {(82) 575780 2 23378293 24300
I3pht % Sox = Tome (ABC) 1,:083.05 g 290,76 <ie
Subjeets w Groups _

{erpor Betuweon) 18,26k25 18 1,014,686 S
@ithin Subjiects L 596550 35
Befora/ifter {D} 54086468 ] 3,886,668  Fh.02
Light x Befere/After (AD) 193,36 2 95,65 1,89%
Jex x Before/Afier (BD) 360,00 1 260,01 s AL
Tonte x Before/ifter (CD) 326,88 2 153,43 3.20%
Tight » fex x
Defore/ifter {~30) Bhe2h 2 17.18 <i®
:Ecg,gh & ’i’ﬂ’m) pid
Zofore/Aiter {AoD) 233,72 4 1265.86 24297
Sen x Tons =%
Seforef/Aftar {8cm) 128,86 2 B3 1,26¢
ikt ¥ Sex x Tone _
% Pefore/iftexr {ammn} 482,50 & 120,60 2,36"
T % Subject w Group

{error within) 92025 18 S51.13 v

@ licnmbignificant
¢ Sigmifigont at 5% level
*9s  Sismificant at 1 lovel
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It con be seen in Teble 14 ¢hat o significant Feratio is cbe
talned in the Within Suljecds variauco on the Before/After (D) factor and
the fex x Before/sfter (BD) faoctor. T Before/ifter Facior {siznificant
at the I percent level) indicates tlmt the experdmenial Sz did saow a
srificant decrement of the bar pressing recpense in the Trousfer test.
e Sex x Balors/After factor (sipgrilicsnt of the 5 pevcent level) roeons
that one of the scxes appears te he nore sennitive to the Trunsfer test
then the other. A close examination of the dats in Appendin C indicates
thet the male Sg seem to be more sencidive to the Transfer test thon the
females {f.e, 12 male S5 snd only 3 fermale Sc showed a significsnt decline
in reapan&iné.

Gne Darthar factor which aey be lmporiant in fhe present 5i0
gxporincnt concerns ths rste of fear comditioning of all the 3, If &
successful denonstration of S8C 1u to he showng then it ia necessary to
demonstrute thet this result (SFC effect) is nol in any wsy related to

diffarencer in conditioning the experimental ond econtrol Sme The "SSY

Ly

font was euploysd %o nsmess this facior znd iwnvelves s stutistical compas
rison of the 5" mng OO test soores, Hine munlyses of vordance were
perforaed on the "5 and Y“C3 scores in the save manner as the analyses
procanted in Teables 3w1ll, Analyses of these meosures ghnowed that 7 of the
¢ gyporivental znd control treatowrt sronpe weve effoctively feur condi-
tioned (%3 level of significance in all enses), The "0 test scores will
be found in ippendicsas Ay 3y Gy and De  Therefore, it is concluded that

the ewpasrimentnl/control Tronsfer test scores are not ascribable to fife

ferantial rates of fear conditioning.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



:/ I“"‘ll% 2 z'(’\fi

gy oy, W b5 STy R o 0.4 . P i = o
W QOIS w\rﬁ.fw e RN »‘s.-dbm";’-»uu [ A h‘t'»w;;‘z:u;':nu

bobeess Praconditicning (PO ptismil Iptensities and 4w maemitude of

st sine T (Ve Ceim i oy 4 2 > Rty o -
fensory Fescinditionizg (810}, The desmwtrollen of the IR0 affest, whie

o dar Frogsims Tegponss ac the dopendent vardsble asd o Oonditioned
Puntional Nenpoase I022) mo omg of 4he inforendont vavds hlos, doponds
wpon cosparicons of performancss of oo exserimentsl and coripel proupg.
That o, in oriticsl fostsy the waperisental & sheowuld sbow a ifm:u "joant
doorzace Ln Vel oale of bar pressing, thils the combwel O shondd nol,
If n suseensful denorsiradlon of iy pheromonon is %o be rooliseds

The resulis, both experimentsl and stobisticuly Jo uot wrovide
edenunte o¥idunes o show thet She SI0 sffect hne boon chiodnsd, Thorse

formy it sust be concinded thal fhe ovininad parawstyic instention of %he

2athpehy daray be study the sugaliude of 81T as o fonotion of

%3
5
3
{r}
o]
&
o

Foptipeli dptenziiies: is nod prosihle Leduuse on the owersll basis the
prencnensy v Aok gifzebively Jdomonsizainfe Howsver, thole ame sone
iwlividasl tresteentz vbich chuwed the ¢ffwet and thage il Ye dizouswed
baloe,

The phanosendfh of 70 sus Hob shbained o thic Suldy, o34hough
provisue rescareh lod fo fhe sypeototlom trat 14 would Mo. Oarbnin face
wosount fop fhe lsck of oueceng iz demvasivntian

3

.Ly e - T o E P Pt 2 wde % e -, -
har phoncmenone Tlews vearidiles, ob leasts ave evident ool thay wE11
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now be discussed.
Cno of thene Taclory porbtulns to the Conditionsd Tmotional Resw
vonse (CUR) fraining procedure enpleyed in thiz study. The present inves

2 2. e

tigation useld a delay procodure in JER fvainiu, z2ezs the ©0 {tone) overe

Toappad the ™0 {Ehinok) such Ihalt fhe O weo on 2 seconds bofore the DO
waz presented, remaired om during thes 2-pacond presentsiicn of the 707,
and terminedted vhen She DY fexminaiasd, ¥irby (1953) used 3 trece wroce=
dure, vherehy the offset of the 03 (of 4 zaconde duraticon) wes follownd
Ly the onset of the 105 (of 2 mocomds durstion). Another factor it that

of the ITutertrial Imterval (TPT). ¥isbr {1963} euvloyed 2 counstant 70T
in all 320 phoses, wherenpg the present study used a varinbls I77. A third
fnetop 1z ihe length of the CS-1C3 inservels (short vs Llomg). Dromden and
cocisber in the 2abdest reportad stuldy of 70 (Hoffeld ef al, 19607,
found that when Ihe C8 f{tone) precedad the WS (1izht) dy 4 meconde in

the IFC phase, the magplitude of 570 was grester than when the €7 preceded

o AL hye (3o : i 2 sndss
ho BCS by O secondsg, Q.5 socondn, 1.2 seconds, and 2 secondue e present

i
<

study employed a 2-asecond 45 precedence over the UGCI.

The precent resuliaz then differ fron the investipntions of %i

o
7
4

hy (1953} and Brogden {Heffeld ot al, 1960) in Ihe folleowing ways: ()
delay vs trace procedure in IUR tradining; 19) a lemporad factor (& varishle
IPT vsually produces different rates of conditioning compared to 2 Moad
™Y (o) 27-T0% Sine mlations furizg U trailning.

LRI R 3 w A tan VAT AN [ERCRES R4 *nr

Thaoe resenreh procsdursl compaoisons nay or sy uot account for

RS ' PU— [‘P - - o T aa AT

the Lochk of suceess in 2ffocilvely denonoirating the phenomenon i ths
e L. . -] =%, O Y » - . 3 3 z

prasoat studry., Yere is 2loo oome direct empirdcesl cvidance In the e

send data which may have confounded 2 successful demonstration of the
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vhenomenon. As rewarked soriier, in the intecedsnt Varichles sectien
{pe2h), it wos shown that the conirol Ss (-8}, exposed to tho Transfer
teast stimmlus (light) prior to SK training, sigunificantly decreased their
rate of reaponding in the Transfer test, while the rezsinder of the cone
trol So {ms10), not expowsed to this proetest, dld HOTY decrease their reoe
ponse vote significently. A t-test, performed on the mesn drop rate bote
ween the oxperimental {n=14) and control {(n=10) Sey sone of which were
expozed to the pre=test pracedure (prosentation of the Transfer test
stimlusl, wos found to opproach stotistical asizeificance ot the ten

per cent level of cobfidenca. {Ths mesn drop between the 5" (vefore)
end “" {after) scores for the expeé&memaz. and soutrol So vas 14.8 and
5.5 vespeotivelyle. If 5FC wes offectively demomstrated, thon one would
expoot these moan drop rated.

There is also further experimental ovidenve relating to sxperi-
wvental/control group treatument comparicons, Bight of the nime experimenw
%l groups showed significent résponse drop.. &% the 1G per cent level of
confidende., Similor coguaricons with the coatrol protns showad that in
only 3 of the § groups wos thove any significant response decroment {(pe
10 percent). These results and the omes discussed ir the preceding paro~
graph suggest the conclusion fhat 870 effect wosp moderataly present.

Tha$ wore positive tronsfer eifect vas not obtained may have been due o
the preetost crocsdure. An atteupt to analyve these dota more Shorouzhly
{directly comparing the 30 pre-tested 8s to the 2% untosted Sa) mroved
Zruitless, sincs the importsnt focter of experimental/control trecisonts
vere too randomly distributed,.

It has boen susgeeted that the S¥0 phonigenon is a weall and
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unstable affeir (Shefileld, 3951}, The rseulis in the presout stuly
parbially cuoport this cbssrvatione. In opposifion to this, a study by
Bittegmen and his sssociates (Bitterman, Zeed and Kubals, 1953) suggests
thal S¥0 i3 not 2 wouk snd wasteble phenomenca, but rather a phenscench
that requirss opltimel conditlions to be employed for its sucosssful dow
sonstrations It seems that the SIU parzdigm must be followed procisely
with no variations in pracedurs. {(The ugze of the pre-iest condition in
the pressnt study showld have been asssessed more thoroughly. Coppock’s
study (1950) alsc varied the 50 procedures and obtuined confiicting
resulis which ave difficult to interpretls

Although it hes been argued thot a nodest demonstrsiicn of the
SEC effect hus been realized; the originsl intentlon of the experdiment,
thet of studying U stipuli ieionsitles, hxs not. Hovewer, some other
varizbles which pay affsct the aegrituds, or even ths successful denocnse

tration of the tranafer offect, have beoen identifled for Durither roseorsth.
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CEAFTER V

SURMARE

The imtention of the proszent study was to jnvestigo®s ithe ine

&

tensities of procenditioning stimull as they ralale 5o the magniiude of
sansory preconditienipg. The %wo maln sxperimental variebles were 1light
and tone, epch vorying =t thees levels of intengity,

Fifdy-four albine rals of the Spragne«Dawley strain were cosigme
ed to an experimental group of 36 subjects and a control group of 18 oube
Jeotsy ench group being oqually disntribuied according to sex. Frior to
SPC troining procedures,; the subjects were given ber messing response
#m:%m.ﬁgg for a food reward, %o criterion. In FPhose 1, of the SPC trals-
ings the eg;pa;*ﬂ;@emal subjecta were given 200 trials of light puirsd with
topn, The dupation of tho 1izht was % seconds preceding tho tome by 2
seconds and termimating with the tole Z seoonds lufers The conbrol sube
Jects were administeved 200 trials of Iight alons, Ia Fhagse 2, all subw
jects ware admindastercd 50 $rials of ftonme paired wilh shosk.e In thia
vhase, a Conditionsd Emoticmal Response (CFR) was esiablished. The fone
waw of & secornds duration preceding tue shock by 2 seconds apd teorninge
vy with it 2 seconds later. In TPhase 3s the subjects were sgaia placed
in the bar press responss s;?-.%wtisa and vare rressnied with the Transfer
tozt otimidusy light, af randewm intervals. The day following thedir exe
tincticn to the Trancfer test stimulns, the subjects were prassnted with

tho other ¥ stimmlus {1ipht) at ravdom intervalz.

2
“2
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The cpitical test of fue LF0 effect was the supprescion of the
bay gress yesponse; (as u resull of fear conditioning), in the Tesnsfor
test phase (Phase ).

fuaiysis of the dote indiaaﬂeﬁ that I7C was demonsirzied iu
Some groupse dovevery the relationship between the intensiltlies of pre~
condislondng stimuli eud tho magaituds of SPC could not be dewonstrated.
Some addibional vearlables @ffectiny the magnitude of 3:¢ and its acouyw

rence vere discoversd.
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AFYENDTL &
. Criginel Zoowes for Dxperimentsl Subjests by Treatwents

aveup Mo % Bo Sex  Treatmemt  Mgp  wgw g
g 8 T 55 4% 15

1 35 5 %wa:z“ 228 123 9

K {83 ? IyeeTy & 24 b

1 P lg==Ty &9 51 e

19 B —p 6 23 27

R ko E 1 82 55 g

{9y 7 1T 7 k5 64

27 F Ip-eTp 87 92 %

5 H TyesTy 108 63 o

3 7 (&) H Llwaé o2 31 &

25 ® 1l 53 57 &

46 ¥ LR 10k kL 10

43 ¥ LpmeBy 86 85 y

% ’*1 M Lo~y 53 66 o

26 P TpwaTy 55 57 5

35 ¥ Ipely 69 w8

) ¥ Igwly 107 51 8

5 48 ¥ Lopwaly 69 5 50

13 (8 ¥ Towe®o £ S 4 116

33.‘ F LzenTa 7.‘. ?? b5 3

38 " 1Ty 125 18 9

48 7 LTy 53 ¥1 6

‘ 49 ® LT 69 45 1

G M TgenTy | 52 35 4z

2 3 M Lz 50 85 68

| 16 r Loy 59 85 S

6 B Igestn 65 0% 62

5 8 M zgm‘ra Sh 31 5

2L ¥ LgeaT2 53 €5 38

35 " L2 135 109 it

. 1" ¥ 115 9 65 18

1% F 1ze=T3 77 51 54

F L33 b 3 38

23 (93

Hote: Imbers in brackets { ) refer %o bakch, in oarder 4o dletinguish
batween Ss baving the soame 3 No.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



i B
wiglnel Soores Loy Contrsl Subiects by Trestuents
Grouy Yo 5 Fa pit %A Trantuent ngH e 43 Mo
1 17 {8) ® Fuy o & 3 o
L?, *ﬁ’ - S’? 24 Y g
S SUUNG. s M SO O
5 13 (8 u ity 5% 25 &5
236) 7 s &5 5l el
3 s (8 » Lyws 102 55 9
2z {63 ¥ Iymetly 54 &3 7
b (6] 1 1, el &9 & R
l} 2 g # iy i w ? s
26 ¥ 25 &6 5 &
. . a= . . - L o
7 (6) ¥ LR 72 3 b1
w for el 4 <t
o % © F hoymTy 49 35 48
, 17 (6)  ® L, 63 59 61
6 w6 ¥ 1R 60 & 72
2 i it AN i 65 15
23 {83 ¥ s 5] 55 G
5 18 # YTy 92 92 15
¢ 06} F et 83 : %
9 hz B S 528 204 3
1 8 z;;:’m% s 56 2%
thsbos  Sumhers 40 brogtnbe {g to botek in omler $o datiagedoh

Totwosh 50 havigg oceng D o,
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APFRUDIY ©
Corrected Jeores for Zuperimentol Bubjects by Trestwmenis

Sroap ﬁé 8 No Séx maﬁmﬁb Hg | | wggt:zv @t
5 u - b 23 b
1 ) # Iléwgé 106 10% ]
»Ey F Iy=-Ty 62 58 0
11 ¥ IQ_W‘Z’l 51 ’ 2 0

19 % Ly 49 19 o
A T B o
24 F Iy =Ts 58 38 55

b M - 89 49 57
3 7 (8) H ?é‘»’zg 82 62 63
23 F Iy 1% 5 28 o
46 F Ip=-T5 L o
43 f: . 7 50 o
A T - 5 0
26 P I‘B"‘El 45 49 G
33 F -1y & 60 B
39 M ) 8% 50 o
5 45 H 3;;.% Sh 32 3
13 (8) P LT’y & e 92
b F Egm~Ty 63 52 a
38 4 Loy 105 98 o
6 3 B Ty 48 20 0
48 F -7, 51 10 o
w_ ¥ s &8 B e

10 B e 46 50 %

7 3% % %».33% 75 €9 52
&7 ® LgmeT) 41 27 0
i6 P Lg—Ty 46 25 Q
6 H LigwePs 51 L 47
. § ﬁ -1 24 o
50 F LimeTs 65 50 0
21 F IeswwTp ky 52 5
36 H P 110 93 a4

il M TS 2

? o ¥ i*gfi? 5,2» n %
28 (9} ¥ LB—-‘Ig 22 28 29

Wote: Mumbers in drackets { ) refer to bateh, in order to distinguish
between 3s having the some S HNo.
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APPEEDIZ D

Corracted Scores for Control Subjects by Trestments

Group Ho S Mo  Sex Prestment  "gv e ngan
_ @) 1, we'? o ‘1 o0
1 %32 T %;11.... 1 25 7 o

13 (6) n I wsT L 23 0
2 23 (6) ¥ ‘11;’;‘_--*1'5 53 X1 &
344(38) i '] 88 W 53 | '.o
3 22(8) ¥ %._.fsg k5 25 o
2k {6) X et 56 56 68
5 22 {86) 7 L‘:E--f;% 53 i3, 55
7 (6) M Ll 58 31 8
2 286 7 z.‘;“--'i?g ho bs 39
76y M P 51 48 59
6 3% {6) r ngTg ho 53 58
. 1 u - 7% 53 5
25 (8) ¥ Lﬁ“ iy 35 26 )
3 18 H LT, 5 58 12
30 (6) 7 L:;...&z 51, 13 25
g o M LF)-“Ts 133 o2 Q
15 (8} o L:,)wf} 62 47 1k

Hots: Numberm im brackets () refer to batch in order to dlstinguish
betwean S8 hawving same S No.
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APPIEDIX B
Rate of Acquisition of Steble Response in Himutes

for Sxperimental srd Corirol Subjects

swperinental Control

Fotal Hlmuten Tolel Mimbss
5 Ko to Oriterion 3 Ho to Criterion
g 143 a7 142
35 95 32 55
32 99 o 108
b3 97 a2 56
26 165 i 119
10 134 23 145
37 96 % .98
15 115 15 03
47 92 2h a7
31 121 22 e}
13 9% 13 1s
7 v 25 75
b 97 7 70
25 146 28 71
1N 17 18 . oh
3 i0n 30 33
38 122 17 Sh
48 106 o 20
49 L33
6 93
g L0
50 133
15 138
28 9%
11 12k
1% 86
2k 58
iy 156
by 101
% 303
3 10z
& 67
ik ] 89
21 83
27 N
36 73
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APPINRIR R

Defgention Scores for Tmperimentsl ond Control Subjects
Cin BEC and "C8" Test Phases

Experivental Control
;g Tratafer “OSY Transfer VCS®

S B Sex P& CER Post Tost S W Bex PG CER Tast Test
9 ¥ O 9 %) o (27(@ v o 8 0 6
35 ¥ Q0 15 0 5 |32 P 0 9 s é
0() F o0 13 0 51136) B o0 9 0 0
11 P -5 12 3 5123(6) * 2 5 o 0
19 " 5 & ) 0 |28 ¥ 3 1 o )
L% H 15 12 0 3 |2E 7 o 8 s} 6
26 ¢9) P O 9 s} C |24¢6) ¥ 6 9 '5) s}
27 P 0 15 ¢ o |26 7 o0 7 0 0
B W 0 13 0 g | 7¢6 v b 10 0 1
7 (8 M 5 1 o 0 |28¢{6) 7 © 18 o 0
25 F 7 9 0 6 117(6) v 3 9 0 0
46 F OO 9 0 0 I3y ¥ o 11 o 0
43 ¥ 13 8 0 6 |1 ¥ & 212 2 6
43 ¥ 1 6 ¢] 7 |23 {8y # ¢ 212 0 7
26 F o4 A o 1 |18 ¥ 1 8 o i
35 P 7 15 0 3 |30 27 0 32 0 4
39 B9 312 0 5 ke ¥ 3 18 o) 4
45 ] ? "16 o 0 358 7 ©O 12 0 4
3By F 3 1 o 0

3 F 0 12 o g

38 # 11 15 o] 9

3 0 313 5 o
48 P 0O 7 Ly 6
ko P 10 10 0 6
10 ¥ 0 5 o o

37 ¥ o 8 0 0

Ly F © 5 o 6
146 FoosK % o 6

6 ¥ 0 12 o] 0

8 ¥ 5 13 0 3
50 ¥ 0 13 s 0

21 F OO0 3k o 0

36 ¥ 3 13 0 o
by ¥ 7 9 5 5

15 ¥ 0 3 K+ 0

29 » 0 12 0 o

Notes Nambers in brackets { ) refer to batch, in order to distinguish
betwesn S5 having the same S Hos
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%;

Sumber of Bax Urostion Yerked ! ring the Pragapéndion of the
Tranaier Toot Stisuive am t}s #O0™ Toat Shimsdng
Z Ho mane msat | 4 S Bow Peancfer | BHEY
% H O o 7 485 B & o
55 % 0 o |z ¥ 3 s
a0 (83 ¥ 3 & |33 (8 2 ¢4 o
b 3 2 o |23y 1 2 0
19 H o 2 {8 N b5 )
by # 1 o |22 8 7 o by
2h {93 2 2 o2 6y M i 2
27 by 2 9 |z26) ¥ 3 o
& ® 5 5 76y 2 o
7 €8 % 3 o288 ¥ 3 o]
25 F 2 0 |47 €63 B 2 &
48 P 2 ¢ 5’# 6y F 2 3
&3 4 2 2 % 3 1
by 3] 3 0 ,> g2y = 3 o
26 ¥ 2 o |38 ¥ 3 o
35 by 2 9 |36 ¥ 1 4}
59 e 3 o |42 # O o
45 B O o 1 {8) 3 i g
315 (8) 3 5 &
31 ¥ o o
8 # 4 )
% ¥ 2 s
58 b o o
53 P 5] 2
10 # 3 o
37 A 7 i
L7 F o o
15 7 3 )
é 5 3 3
8 # O o
23 7 2 i
3 7 3
% 3 0
2% 3 4 S
26 {9} G 2

Note: Mambers in brachkets ( ) refer to babchk, din ordyr ¢o distinguish
bedvoen 2z having the swme G Hoo
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APPIRDIN B

Soprea of 0 Zubjacts ¥ho Retelved Stimuwlus Feuvbralily Test

HT@Z‘ SGGM

aNO "SR Seore Stismlug Heutrality after Treatucnt
Tast Sdore with Pransfer Stisuiuvg

i 7€ o0 5%
20 i 7% g
7 532 53 62
% 5 0 235
5 & 81 b9
% 50 26 24
zh g8 ppn 52,
35 06 97 108
42 113 23 92
%) 7a &8 50
17 ] 23 i
%7 75 &5 69
15 &2 b3 b7
i8 46 3 36
22 46 % b
23 36 20 26
25 Ja e 28
b 51 3 10
%0 g2 By 55
33 &3 65 52
L& 93 63 89
b7 & 26 z?
32 79 7Q 74
53 63 17 3R
3 58 43 20
6 52 8 b4 1
38 105 37 98
13 8 69 7
26 45 56 b7
50 66 80 50
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APPERDIK I

noR and "M Sgoras of Experimental snd
Control 3z in Filot Study

Group

S HWo Sex HEY Seore " Seove

8 ¥ EBxperimental 59 51

30 # Experimental 67 51

16 P Sxperitental 69 &6

18 F Experinental Lo 10

26 H Control 61 59

27 ¥ Control 82 67

17 F Gentrol 57 bhy

19 ¥ Control 7% 72

TABIE 15
Summnary of Anslysis of Vardance
of "3" and "PY Scores for Pilet Study
Source .cf Yariance 38 dag MS F=Ratio
;Eétween Subjects 7
Experimental & Comtrol (A) 812,28 1 812.25 2.51°
Subjects w Groups 1941.50 6 323,59 I
dithin Subjects 8
nge o Y Seores {B) 870.25 1 870,25 15,66%2»
NSy & UTH Scores X ,
Bxperimental & Comtrol {AB} 182,25 1 182.25 3,28
"a* & TTM Scores X _
6 5558 —

Subjects w Groups 333450

¢ NoneSignificant
ees  Sigmdficaont at 1F level
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