University of Richmond
UR Scholarship Repository

Master's Theses Student Research

1967

Classically conditioned licking and ac%uired
orienting as a function of qualitatively different
UCS values : acquisition, shifting and extinction

Jerry Weeks Rudy

Follow this and additional works at: http://scholarship.richmond.edu/masters-theses
& Part of the Psychology Commons

Recommended Citation

Rudy, Jerry Weeks, "Classically conditioned licking and acquired orienting as a function of qualitatively different UCS values :
acquisition, shifting and extinction" (1967). Master's Theses. Paper 1023.

This Thesis is brought to you for free and open access by the Student Research at UR Scholarship Repository. It has been accepted for inclusion in
Master's Theses by an authorized administrator of UR Scholarship Repository. For more information, please contact

scholarshiprepository@richmond.edu.


http://scholarship.richmond.edu?utm_source=scholarship.richmond.edu%2Fmasters-theses%2F1023&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarship.richmond.edu/masters-theses?utm_source=scholarship.richmond.edu%2Fmasters-theses%2F1023&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarship.richmond.edu/student-research?utm_source=scholarship.richmond.edu%2Fmasters-theses%2F1023&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarship.richmond.edu/masters-theses?utm_source=scholarship.richmond.edu%2Fmasters-theses%2F1023&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/404?utm_source=scholarship.richmond.edu%2Fmasters-theses%2F1023&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarship.richmond.edu/masters-theses/1023?utm_source=scholarship.richmond.edu%2Fmasters-theses%2F1023&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarshiprepository@richmond.edu

CLASSICALLY CONDITIONED LICKING AND ACQUIRED ORIENTING AS A

FUNCTION OF QUALITATIVELY DIFFERENT UCS VALUES: :ACQUISITION,

SHIFTING AND EXTINCTION

Jerry W. Rudy

A thesis submitted in partial fulfillment
of the requirements for the degree of Master of Arts
in psychology in the Graduate Schodl of the
University of Richmond

August, 1967

LIBRARY -
UNIVERSITY OF RICHMOND
VIRGINIA



CLASSICALLY CONDITIONED LICKING AND ACQUIRED ORIENTING AS A
FUNCTION OF QUALITATIVELY DIFFERENT UCS VALUES: ACQUISITION,

SHIFTING AND EXTINCTION

V'S
by Jerry"Wf’kudy

A.pproved: 1 ! A () ,'/ :f ',l'
- / Y 77[‘"
A ’ / / e // N

{ L

.

Supervising Professor

111 /1




CLASSICALLY CONDITIONED LICKING AND ACQUIRED ORIENTING AS A
FUNCTION OF QUALITATIVELY DIFFERENT UCS VALUES: ACQUISITION,

SHIFTING AND EXTINCTION

Y
by Jerry W¢ iiudy

Approved: //)‘ ;; ; I) 7 /
fo )T

%Superv:Lsmg Professor

/7///7 e %




ACKNOWLEDGEMENTS

The author takes pleasure in acknowledging the
advice and supervision given to him by Dr.

Riéhard L. Patten during the course of this in-
vestigation and during his tenure as a student at
the University of Richmond, The author would also
like to acknowledge the assistence given by Dr,

William H, Leftwich and Dr., Austin E. Grigg.



To Mom and Dad



II.

IIT.

IV,

V.

TABLE OF CONTENTS

Iﬁtroduction.'.....'..."..‘.l'.I...'..Q..........l

Methodt....l’......‘l......"....‘l.....lll......'4

Results.l..'...’l.............'..........'0.‘..'.11

Discussion.;.l...l...l..'..................'.‘....34

Summary"'...’D’................."I..............43

Bibliography...l.l‘.lQ.l.l....l‘...................46

Appendix A:

Appendix B:

Appendix C:

Appendix D:

Summary tables of Analysis of
VariancelQ...0...‘.....0..0'......000.49

Individual scores over 25 blocks of
acquisition trials: pre-CS-licking,
CS-licking, facings and transitions...56

Individual scores over 150 post-
shift trials: pre-CS-licking, CS-
licking, facings and transitions......65

Individual scores over blocks of

five extinction trials: pre-CS-
licking, CS-licking, facings,
transitions and UCS-alone presen=-
LAtioNS.eeseerssssssvsncssscsssecsseessb8

VitaC.....I......'..'....'..........-.........0.'..76

LIBRARY

"UNIVERSITY OF RICHMOND

VIRGINIA



4,

TABLE OF FIGURES

Figure Page
Mean number of pre-CS and CS licks during

acquisition and shifting for all groupsS...eseessesl3.

Mean number of pre-CS and CS licks during two
days Of extinCtionDQOOO.l..Oi..0..0000..0."0.......17»

Orienting responses (both facings and transi-
tions) during acquisition and shifting for all

groupSIOOOl.l......’ll...............00"00‘.0....’.025

Orienting responses (both facings and transi-
tions> during two: dayS Of extiHCtion. e00000000 00800 29



TABLE OF TABLES

Table Page

Mean number of pre-CS licks over post-shift v
Sessions.....‘.l...OO‘.‘.C..O....O...I.‘.'..‘......615

Mean number of CS licks over post-shift sessions...20

Mean percentage of facings over post-shift’
sessions: Arcsine Transformed....eevssesccescosces?

Mean percentage of transitions over post-shift
sessions: Arcsine Transformed...seseeoessosssssoseldl



Chapter I

INTRODUCTION

The laws of classical conditioning are being called
upon by contemporary learning theorists (e.g., Miller, 1948;
Spence, 1956;.Amsé1, 1958; Mowrer, 1960) to assume a major
theoretical role in accounting for instrumental behavior.
However, a review of the literature, which is presented
later in this paper, indicates that parametric analysis of
appetitive classical conditioning variables is very much
needed,

Recently, several investigators have reported success-
fully classically conditioning a new response system, the
licking response in rats. Debold, Miller & Jensen (1965),
employing a surgically implanted unconditioned stimulus
(UCS) delivery, have reported reliable conditioning.
Patten & Deaux (1966) have also conditioned the licking re-
sponse,

Patten & Rudy (1967) discovered that rats undergoing
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classical conditioning of the licking response acquire be-
havior of turning toward and approaching the conditioning
stimulus (CS) during classical conditioning, whereas,
pseudoconditioning and no-UCS control groups showed habit-
uation of unconditioned "orienting" toward the CS.

The purpose of the present. study was two-fold: (A) to
study classically conditioned licking in rats as a function
of a qualitative UCS difference, defined as 15Y% sucrose con-
centration and 0% concentration (plain tap water) ;. (B) to
study acquired orienting as a function of these UCS values.
Several aspects.of conditioned performance were investigated:
(1) the effect of UCS intensity on level of responding
during acquisition; (2) the effect of UCS intensity on rate

of approach to terminal level of responding; (3) a possible

learning-performance distinction in appetitive classical .

conditioning; (4) rate of extinction as a function of the
different acquisition UCS values,

Review of relevant literature

There have been several studies (Kleshchov, 1936;
Gantt, 1938; Makarychev, 1941; Ayrapetyants, 1955) relating

classical salivary conditioning -to UCS intensity. (amount of
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food). These studies indicate that conditioning is a pos-
itive function of UCS intensity. Warstler & Ost (1960),
employing three levels of UCS (concentration of acetic acid)
intensity, have reported conditioned salivation to be a pos~
itive,function of UCS intensity. Coleman, Patterson &
Gormezano (1966) , employing different levels -of saccharin
concentration, were unable to find any reliable difference
between concentration levels in classically conditioned jaw
movements of rabbits. The direction of the différence,
however, was positive. Thus, the only study (Coleman,
Patterson & Gbrmezano, 1966) employing levels of "sweetness"
as the UCS intensity variable found no difference in con-
ditioning between levels of concentratidn. There q;—ﬁb data
on classically conditioned licking as a function of either

quantitative or qualitative differences in UCS value,



Chapter II

METHOD

Subjects

Twenty female albino rats of the Wistar strain, between
125 and 145 days old at the beginning of deprivation and
haﬁdling were used as.Ss,

Apparatus

The apparatus employed in this study was essentially
the 'same as used in a previous study (Patten & Rudy, 1967)
with thé major exception that a compound CS (light + tone)
was used in the present study.

Conditioning took place on a raised 31 in, x 35 in.
open platform. The CS consisted of a 550 cps, 35 db tome
and the light (.34 féot candles at 10 in,) from a darkened
15 watt bulb, (The CS was centered on the edge of a long
side of the platform.) The UCS (.40 ml of a 15% sucrose
solution or plain tap water) was delivered through a small

1/8 in, diameter drinking tube mounted on a leather and
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stretch-nylon headset, The sucrose solution was prepared
fresh every 3 days, The mouth of the drinking tube was
located approximately 1/8 in., in front of S's mouth, A.
Hunter contact relay in sefies with‘an electric circuit
through S's body detected each contact its tongue made.with
the UCS tube., The circuit through S's body formed by.
connecting one contact to the drinking tube, “and-a second to"a
,stainless.steel pin implanted in thé skin of S!s back., Eadch
.1ick emitted by S mdmentari&y closed the contact relay
circuit causing an event marker pen to deflect making a
mark on moving paper, thus giving an objective recording of
licking., CS duration, interstimulus interval, and UCS
duration were controlled elecgrically by Hunter interval
timers. The UCS was delivered by an infusion pump. The
timing and recording instruments were housed in an adjaéent
‘soundproof rbom...An electric fan served as a noise gdampener,
During each experimental session the room was dark except
for slight illumination from a 7 Watt blue incandescent bulb
" mounted on the E's recording desk. This light source was

shielded fpnm-g's view by avblack clothi mounted between the

bulb and the conditioning platform. E was seated in the
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room to record orienting responses and to pontrol the timing
offintertrial intervals (ITIs). S was free to move on the
platform, subject only to slight restraint from a body har-
ness which held the headset, contact wires and UCS tubing
in place. The wires and vinyl UCS tubing were suspended

from above to prevent S becoming entangled,

Experimental design

The experimental design for acquisition can be'repref
sented as a mixed two factor design, having two levels (15%
and 0%) of a between-subjects UCS Intensity factor., The
within~subjects factor, Sessions, consisted of 14 levels.
The Ss were randomly assigned to the 15% and 07 experimental
groups,

During the shift phase, 1/2 of the 15% and 07 Ss were
shifted to the other’ concentration value, The analysis of
shift effects constitutes'a 2 x 2 factorial with the twb
factors being pre-shift and post-shift concentration,

Tﬁe deésign for extinction may be schematized as a mixed
two factor design,'hhving four levels of a.between-subjects
UCS Intensity factor., The within-subjects factor, Trial

Blocks, consisted of 5 levels,



Response measures

Two measures of licking were taken: the number of
licks made in the 3 sec..intervai prior to CS-onset (pre-
CS-licking), and the number of licks made during the first
3 sec., of_CS-on (CS-licking).

Two measures of conditioned orienting were used. One,
a "facing" response, was recorded for those trials on which
S faced the CS during the first 3 sec, of CS-on. To qﬁalify
as a facing response, an acute angle between S's line of
sight and a line extending from the CS to S's near eye was
‘required., The éecond, a "transition" response, was recordéd
dufing the CS scoring interval for those trials on which S
moved his head and both feet laterally toward the CS, or,
if already facing thelcs; when S moved toward the CS across
prescribed areas marked on the platform. Using the CS as av
center point, five semi-circles were drawn around the CS,
These semi-circles had radii of 5, 10, 15, 20, and 25 inches.
To make a transition response, S had to move his head and
both feet toward the CS across at least one of these lines
during'the first 3 sec, of CS-on. Trials on which S was

alreadyrin the area of the platform closest to the CS, and
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thus could not possibly make a.transition, were subtracted
from the number of trials used to cémpute the percentage of
trénsitions for that 8.

Each S's percentage-of.orienting responses over blocks-
of 5 trials was computed. An arcsine transformation of the
pércentage was performed in order to normalize the distribu-
tidns of scofes._ The arcsine values for each of;the 5
daily percentage scores were then averaged to determine
each S's mean daily score; this score was used in the stati-
stical analysis of orienting measures.

Habituation

All Ss were put on a 23 hr, water deprivation schedule
beginning 5 days prior to acquisition and maintained on this
schedule throughout the entire study, Purina food pellets

were available at all times in the home cages. Ss were

handled and habituated to the headset and ekperimental room

for 5 days prior to acquiSition. After each training sess

sion, Ss were allowed to drink water in their home cages for

‘30 minutes. .All Ss were housed in individual cages through-

out the entire study. The stainless steel contact pin was

implanted in the skin of 'each S's back on the first day of
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acquisition, and was not removed until after the last
extinction trial,

Acquisition

Subjects were administered 25 CS-UCS pairings (25
Vtrials)ﬁon each of 14 daily conditioning sessiqns. The 15%
Ss and 0% Ss were run alternately, with each S being run at
the same time each day.

CS duration during acquisiftion was 4 sec., the UCS
being delivered during the last second of CS,duration, .ITIs
were presented in a modified random schedule of 45, 50, and
55 sec., with a mean value of 50 sec. The schedule was mod-
ified so that the same ITI occurred n§ more than 3 times.in
succession,

Shifting

The possibility of a learning-performance distinction
in cbnditioned licking and acquired orienting was examined
by employing the shifting procedure fecommended‘by_Spence
(1953). On day 15, five 15% Ss (Group 15-0) were switched
to the 0% conditioned, and five 0%.§§~(Group 0-15) were
switched to the 15% condition, .Five=§s‘(Group 15-15) con-

tinued to receive the 157 concentration and five Ss
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(Group 0-0) continued receiving the‘0% concentration.  All
Ss received 6 days of training under shifted conditions,
Ihis phase was examined using a 2 x 2 factorial design.
Pre-shift UCS intensity effects on learning were determined
by examining row differences, and UCS intensity effects on
performance were determined by inspection of column differ-
ences,

Extinction

After post-shift training, all Ss were subjected to
two days of experimental extinction., On the first day of
extinction, all Ss received 5 CS-UCS pairings followed by
25 presentations of CS-alone. Day 2 extinction consisted
df 25 CS-alone trials.  After the 25 CS-alone trials on
extinction Day 2, Ss in Groups 15-15 and 0-0 were given 5
presentations of the UCS-alone. The 5 UCS trials were
followed by 5 additional presentations of the CS, ITIs for
both UCS-alone and CS-alone presentations was the same as
that used in acquisition. The latter procédure-was intro~
duced as an additional technique for examining the possibil-

ity of a 1earning-perfdrmance distinction in extinction of

‘the licking response.
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Chapter .III

RESULTS

Licking Behavior

The initial design for this éxperiment called for the
use of the customary difference score (responding in the CS-
UCS interval minus responding in the pre-CS interval) as a
measure of conditioned licking (e.g., Warstler & Ost, 1960;
Mille;, 1961; Debold, ﬂillef & Jensén,'l965; Ost & Lauer,
1965; Patten & Deaux, 1966). -However, preliminary analysis
indicated that a more accurate picture of conditioned lick-
ing.could be presented by discarding tle difference score
measure and presenting the results of pre-CS-licking and CS-
licking independently. This decision was based on a cor-
relation analysis of CS and pre-CS-licking. The correla;
tion between CS and pre-CS-licking, after partialing out
the correlation of each measure with days, resulted in.non-
significént correlations in both the 157 condition and 0%

condition (r=.07 and r=,05 respectively). Since the use of
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a difference licking score as an indicant of conditioned
licking is based on the assumption of a correlation between
pre-CS and CS-licking, it was felt that the use of a dif—
ference licking score could not be justified.

Pre-CS-licking -

Mean pre-CS~licking scores over blocks of 50 trials’
(two daily sessions) are plotted in Fig. 1 for Group 0% and
Group 15%.

The performance of Group 07 and Group 15% over the first
14 sessions was compared in a mixed analysis of variance.
The results of this analysis (Appendix A, Table I) iﬁdicated
a significént Groups x Sessions interaction, F(13,234)=1.91;
p<.05. .inspection of Fig. 1 indicates that this interaction
reflects increased pre-CS-licking by 0% Ss over the 14
sessions, whereas 15% Ss shoWed no increase in pre-CS-lick-
ing over the 14 sessions. Statistiéal_eValuation of simple
effects supported this observation: a significant Sessions
effect was found for Group 0%, F(13,234)=3.12; p<.001, but |
not for Group 15%, F(13,234)=1.08; p>.05.

Mean pre-CS—licking scores for the switched conditions

are plotted in Fig. 1 for the four subgroups. The values in
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Figﬁre 1. Mean number of pre-CS .and CS- licks during
acquisition and shifting for all groups.
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each of the four cells of Table 1 present the mean pre-CS-
licking values for each of the four subgroups over the post-
shift sessions.

‘A 2 x 2 factorial design was used for statistical ana-
lysis of the subgroup means., With reference to Table 1,
the effect of acquisition UCS intensity on learning would
be reflected by differences between row means, the logic
being that if learning is affected by UCS intensity,'this'
effect will influence the level of responding to the new UCS
after the shift, Performance effects of UCS intensity are
reflected by differences between column means,‘which indi-
cate the level of responding to the intensity of the UCS
employed at the time of measurement. The results of this
analysis (Appendix A, Table II) indicated: (1) no learning
effect of pre-shift UCS intensity on post-shift performance

to the two UCS intensities (i.e., a nonsignificant row

effect, F(1,16)=2.86; p>.05); (2) the absence of .a perform-

ance effect. of UCS intensity during post-shift training
(i.e., a nonsignificant column effect, F(1,16)=2.01; p>.05);
(3) no significant row x column interaction, F(1,16)<1,

An analysis of pre-CS-licking within the two switched
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TABLE 1

Mean number of pre-CS licks over post-shift ‘sessions

- Acquisition .UCS 'Post-Shift UCS ‘Means Reflecting

" Value Value "Learning'
15% - 0%
15% 1.75 | 1.96 1.86
0% 2.07 3,20 2,64

Means Reflecting ‘ x
‘"performance" 1.91 2.58
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groups was performed to assess the within-S effect of the
concentration shift. The individual difference scores used
in this analysis were obtained by subtracting each.ﬁ's mean
post=-shift scoré from its mean terminal écquisition score
(the mean value for blecks 6-7 in’Fig. i). The results of t-

test on the difference scores indicated no reliable within-S

effect -of the concentration shift for either Group 15-0,

t(4)=.82; p>.05, or for Group 0-15, t(4)=1.59; p>.05.
Summarizing the results of the shifting prdcedure”on
pre-CS-licking: no effect of shifting was found on either
group thét experienced the shift, Thus no basis for a
1earning-performance distinction in pre-CS-licking was found.

Mean pre-CS-likking scores for the two extine¢tion

'sessidns are plotted in Fig. 2 over five blocks of five

trials, A separate mixed analysis of variance was per-i
formed for each extinction session (Appendix A, Tables III

and IV). Nonsignificant Groups x Triél Blocks interactions

»were found for both extinction sessions E?(12,64)<1 for

both sessioné], indicating that none 66 the four subgroups

differed in rate of extinction.‘
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days of extinction.
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- In order to assess the effect of the five UCS-alone
presentations on Groups 15-15 and 0-0, licking difference‘
scores were obtained by subtraétingieachlg's mean licking
score over the last five extinction trials from its mean
licking score over the five CS3presentations which followed
the UCS~alone trials, The,results of this analysis indi-
cated that pre-CS—licking was ﬁot reliably effected_by UCSs
alone presentations, although both Groups 15-15 and 0-0
increased their pre-~CS-licking after the UCS-alone trials,
t(4)=1.70 and 2,30; p».05, respectively. A between-groups
analysis}of variance was performed to determine if there
was any difference between Groups 15-15 and 0-0 in ‘amount of
preQCS;licking after the UCS-alone trials. The results of
this analysis (Appendix:A, Table V) indicated no difference
between the.two groups in amount of pre-<CS-licking recovery,
F(1,8)=1.14; p>.05.

In summary: no reliable effect of UCS-alone presenta-
tions on pre-~CS-licking was obtained for either Group 15-15
or 0-0, and no difference was found between the two groups

in amount of pre-CS-licking following the UCS-alone presen-

tations.
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CS-licking

Mean CS-licking scores over blocks of 50 trials (two
daily sessions) are plotted in Fig. 1 for Groups 0% and 15%.
CS-licking performance of Group O%'and‘Group 15% over
the first 14 sessions was compared in a mixed analysis of
variance (Appendix A, Table VI). ' The results of this
analysis indicated no reliable difference in CS-licking due
to concentfation,'F(1,18)<l._ A nonsignificant Croups X
Sessions interaction, F(13,234)<l, indicated that the two
concentration groups did not differ in rate of approaéh to
terminal level of responding. Thus, no difference in ac-
quisiﬁion of CS-licking was found between the two gfbups:
Mean CS-licking scores for the switched conditions are
plotted in Fig. 1 for the four subgroups. The values in
the four cells of Table 2 present the mean CS-licking scores
for each of the four. subgroups over the post-shift sessions.
A 2 x 2 factorial design was employed for statisticél
analysié of the means of these subgroups'(Appendi# A,

Table VII). The results of this analysis,indicated a sig-

nificant row x column.intéraction,.F(1516)=5.54; p<.05,

With reference to Fig.flg it appears that the obtained inter-
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TABLE 2 -

Mean number of CS licks over post-shift sessions

~Acquisition UCS =~ Post-Shift UCS Means Reflecting

Value Value ~ "Learning"
15% 0%
15% 6.00 4,21 5.11
0% 5.27 6.69 5.68

‘Means Reflecting ,
"Performance" 5.34 5,45
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action was due to a disruption of the'licking pefforménée‘
in Groups 15-0 and 0-15, A t-test analysis of row and
column simple effects was performed to statistically eval-
uate this observation. The results of this analysis indi-
'catea that:: (1) Group 15-0 had a lower level of post-shifﬁ
CS-licking than did Group 15-15, t(16)=2.93; p¢.05; (2)
'Group'0-15 had a lower levél 6f'post-shift CS-1licking than
- did Group 0-0,. t(16)=2.35; p(.OS; (3) the level of post-
shift CS-;licking for Group 15-0 fell below the level of
Group 0-0, t(16)=4.06; p<.0l. Thus the fact of shifted UCS
regardiess of shift direction produced a decrement in CS-
iicking.

An analysis of CS-licking within the' two switched
g;oups was performed to assess the within-§ effect of the
concentration shift. The individual scores empipyed iﬂ
these analyses were obtained by subtracting each S's
mean post-shift score from its mean terminal level of
responding (the mean value for blocks 6 and 7 in Fig. 1).
The results of a t-test on the difference scores indicated a
within-S decrease in licking for Group 15-0, t(4)23.88;

p<.05. Nddireliable within-S shift effect was found for
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Group 0-15, t(4)= .63; p>.05,

The post-shift results clearly indicate that a change
in UCS intensity has a disruptive effect on CS-licking per-
formance_for Groupv15-0. The resuits are not as clearcut
for Group 0-15 since no within-S effect was observed in this
group. However, since the between-Ss résults 66 the Group
0-15 vs., Group 0-0 comparison indicated a decrement in CS-
1icking for Group 0-15, it appears that shifting UCS inten- |
sity also disrupted CS-licking performance in this group.

Mean 0541icking scores fbr the two extinctionssessions
are plotted in Fig. 2 over five blocks of five trials for
the four subgroups.

A separate mixed analysis of variance was performed for
each extinction session (Appendix A, Tables VIII and IX).

No Groups x Trial Blocks interaction was found in either
‘an31YSis, indicating that there were no group differehces in
rate‘ of extinction E‘(12,64)<1 for both ,sessions] .

The effect of UCS-alone presentations on CS-licking
was also evaluated by use of difference ts, A significant
increase in CS-licking for Ss in Group 15-15,.t(4)=3.8b;

P<.05 and for Ss in Group 0-0, t(4)=2.88; p«.05, was found
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following UCS-alone presentations, A between-groups énaiysis
of variance (Appendix A, Table»x) was performed to deter-
mine if there was any difference between the two groups in
amount of CS-licking recovery after UCS-alone presentatioﬁt
This analysis indicated no difference between the two groﬁps
in amount bf CS-licking recovery, F(1,18)<L,

Considering the relationship between pre-CS and CS=~
licking, the restlts indicated that pre-CS and CS-licking
were being affected somewhat differently by the concentration
variables.; The following differences should be noted:

(1) a Groups x Sessions interaction during ac~
quisition was obtainedrfor'pre-CS—iicking,
whereas no such interaction was found in
GS-licking. This indicated that the effect
of trials on the two groups differed during
pre-CS-licking, 0% Ss showing a greater in-
‘creaserver-Sessions in pre-CS-licking, but
the CS-licking of both groups reacted simi-
-iarly to the-sessions variable.

(2) shifting UCS concentration resulted in a décre-

ment in CSflickihg performance for both Groups
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15-0 and 0-15, regardless of the direction
of the shift, but had no effect on either
group during pre-CS-licking.

(3) presentation of UCS-alone trials foliowing
extinction. resulted in a reliable recoﬁéry of
CS-1icking,_bUt did not reliably effect pre--

CS-licking.

Orienting Behavior

FaCing§

Mean daily arcsine facing scores for ‘each group over
blocks of 50 trials are plotﬁed in Fig. 3, with correspond-~
.ing percentage values indicated on the ordinate. Inspec-
‘tion of Fig.‘3 over the firsf 14‘sessions indicates that
15% Ss made a greater number of facings than 0% Ss.
However, this apparent_diffefence in facings between the two .
groups was not Suppofted by statistical analysis. A mixed
analysis of variance (Appendix A, Table XI) performed
over the first 14 sessions indicated no reliable diffef-
ence in facing responses between the two conditions, F(l.18)=

3.74; .05<p<.10. A nonsignificant GroupS‘x Sessions inter- .
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action indicated that the two concentration groups did not

differ in rate of approach to terminal level of responding,
F(13,234)<l,

Mean daily arcsine facing scores for the switched con-
ditions are plotted in Fig..3 for the four subgroups. The
values in the four cells of Table 3 present the mean arc=~
sine values of facing responses for each of the four éub-
groups over the six post-shift sessions.,

A 2x2 analysis df variance design'was-used for the
statistical analysis of the‘subgroups‘ means, The results
of this analysis (Appendix A, Table XII) iﬁdicated: (1) no
learning effect of pre-shift UCS intensity on post-shift
perfdrmance'to the ‘two UCS intensities (i.e., a nonsigni-
ficant row effect, F(1,16)<1); (2) the absence of a per-
formance effect of UCS intensity during post-shift training
(i.e., a nonsignificant column effect, F(1,16)=1.01; p>;05;A
(3) no significant row x columm interaction, F(1;16)kl.

An analysis of facing responses‘within the switched
groups was performed to assess the within-S effect of the
concentration shift, The individual scores used in these

analyses were obtained by subtracting each S's mean post-
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TABLE 3

‘Mean percentage of facings over post-shift sessions
Arcsine Transformed

~Acquisition UCS Post-Shift UCS  Means Reflecting
Value Value ‘ - "Learning"
15% 0%
15% 2,42 2.13 2.28
0% 2,27 2,20 2.23

Means Reflecting
"Per£formance" 2,34 2,17
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shift score from its mean acquisition terminal level of
responding (the mean value for blocks 6 and 7 in Fig. 3).
The results of t-test on the difference scores indiéated
that: Group 15-0 Ss. experienced a reliable decrease in
facings, .t'(4)=3.-31;»p<;05, and Group 0-15 showed a signifi-
cant within-S increase in number of facing responses,
t(4)=3.43; p<.05.

Summarizing the results of the shifting procedure on .
facing responses, it shoiild be:noted that: ‘(l) no evidence
was obtained froﬁ the between-groups 2 x 2.factorial for a
learning or performance effect; (2) Group 15-0 showed a
within-S decrease in facings;.(3) Group 0-15 showed a
within-S increase in facings.

Mean‘arcsine facing scoreé for the two .extinction
sessions are plotted in Fig. 4 over five blocks of five
trials for the four subgroups, with corresponding percentage
values indicated on the ordinate.

‘A separate mixed analysis of variance was performed over
each extinction seséion.(Appéndix A, Tables XIII and XIV),
The results of these analyses indicated that none of the

four subgroups differed in rate of extinction. Nonsignifi-
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cant Groups x trial blocké interactions were found for both
extinction sessions (F(12,64)<l and F(12,64)=1,27; p>.05,
respectively for the two sessions),

Transitions

Mean daily arcsine transition scores for each group
ovef blocks of 50 trials are plotted in Fig. 3.

Transition performance of Group 0% and Group 157 over
the first 14 sessions was compared in a mixed analysis of
variance. The results of this analysis (Appendix A; TableXV)
indicated no reliable difference in transitions due to the
concentration variables’, F(1,18)=2,10; p>.05. .A nonsigni- -
ficant Groups x Sessions interaétion, F(13,234)<l, indicated
that the two groups did not differ in rate of approach to
terminal acquisition response level,

‘Mean daily arcsine transition scores for the post-
shift sessions are plotted in Fig. 3 for the four subgroups,
The values in the four cells of Table 4 present the mean
arcsine valués of transition responses for each of‘the sub-
groups over the six post-shift sessions,

A 2 x 2 factorial design was employed for‘statistical

analysis of the subgroup means. The,results of this
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TABLE 4

Mean percentage of transitions over post-shift sessions
‘ Arcsine Transformed

Acquisition'UCS Post-Shift UCS Means Reflecting
Value Value "Learning"
15% 0%
15% 1.92 2,01 1.96
0% '1.95 1.43 1.70

‘Means Reflecting
"Performance" 1,94 1.72
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analysis (Appendix A, Table‘XVI) indicated: (1) no learn-
ing effect of pre-shift UCS intensity on post-shift per-
formance to the two UCS intensities (i.e., a nonsignificant.
row effect, F(l,16)=2,20; p>.05); (2) the absence of-a per-
formance effect of UCS intensity‘during post-shift training
(i.e., a nonsignificant column effect, F(L,16)=1,35; p>.05);
(3) no row x colum interaction, F(1,16)=2,70; p>.05.

Analysis of transition responses within the switched
groups (Groupé 15-0 and 0-15) was performed to assess the
within1§ effect of the concentration shift, The individual
difference scorés employed in these analyses were obtained
by subtracting each_§'s mean post-shift score from its mean
terminal acquisition responée level (the mean value for trial
blocks 6 and 7 in Fig. 3); The fesults of t-test on the
difference:scores'indicated that the Ss in Group 0-15
significantly}increased-theif_transition responses, t(4)=2,40;
p<.05, Ss in Group 15-0 were not reliably affected by the
shift, t(4)=.02; p>.05.

Summarizing the results of the shifting procedure on
transition responses, it should be noted that: (1) no

evidence was obtained.from the post-shift data for a leérning-
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performance distinction in the transition measure; (2) Group
0-15 showed a within-S increase in transitions; (3) Ss in
Group 15-0 were not reliably affected by the shift,

- Mean arcsine transition extinction scores over five
blocks of five trials for the four subgroups are plotted in
Fig. 4, with corresponding percentage values indicated on
the ordinate.

A separate mixed analysis of variance (Appendix A,
Tables XVII and XVIII) was performed on each extinction
session. The results of these analyses indicated that none
of the four subgroups differed in rate of extinction. Non-
significant Groups x trial blocks interactions were found
for both sessions (F(12,64)<l and F(12,64)=1.10; p>.05 re-
spectively for both sessiohs). |

Summarizing the results obtained from the orienting
measures: no between-groups differences were found for any
of the measures taken; a within-$S increase in both facings
and transitions was found for Group 0-15; Ss in Group 15-0

showed a decrease in facings when UCS value was shifted.
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Chapter 1V

- DISCUSSION

. The acquisition licking data of the present study dif-
fers in several respects with the findings of previous
studies of UCS intensity in appetitive'c1assica1 condifioning.

| The results-of pre-CS-licking during acquisition showed
that Group 0% Ss increased their level of pre-CS-licking over
sessions, whereas level of pre-CS~licking for Ss in Group
15% remained constant across all sessions. This finding is
at variance with Warstler & Ost (1960) results which indi-
cated no effect of UCS intensity (acetic acid) on amount of
salivation during a 15 sec. pre-CS interval. It should be
noted that the dogslin the Warstler & Ost study were ohly
given 100 CS-UCS pairings. The increase in pre-CS respond-
ing obtained in the present study did not begin to appear
until Ss had received approximately. 200-250 CS-UCS pairings.

If CS-licking is COﬁsidered.ihdicative of CR strength,

the results of the present appear to indicate that UCS inten-
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sity has no effect on CR strength, Such a finding would be
inconsistent with the results of salivary conditioning
studies (Kleshchov, 1935; Gantt, 1938; Makarychev, 1941; Ay-
rapetyants, 1955) which reveal conditioning to be a posi-
tive function of UCS intensity (amount of food), and Qith
the Warstler & Ost (1960) finding of a positive relation-
ship between salivary conditioning and acetic acid concen-~
tration. A problem arises, however, in compariﬁg the re-
sults of the present stﬁdy with Gantt (l938),and the Russian
studies, It cannot be determined from sources available
to present investigatof what measure they used as the indi-
cantfof CR strength, If the positivelrelafionship between
CR and UCS intensitj reported by these investigators is
based on a difference score measure of the CR, this’compar-
ison may not be justified. The Warstler & Ost (1960) study
nicely illustrates the problem involved, These investiga-
tors found‘é positive rélationship between salivary secre-
tion rate during the CS-UCS interval and three levels of
acetic acid concentration (.3%, 1.5% and 7.5%). .However,
when they corrected this measure, by use of a difference

score,'for any influence of pre-CS interval response rate,
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they found a reversal of the relationship between the 1.5%
and 7:5% concentrations. This reversal 6f functional rela-
tionship would appear ﬁo need further clarification.as to
whether the reversal was due to an increase in pre-CS re-
sponse rate-over trials by the 7.5% Ss or a decrease in pre-
CS response ‘rate oﬁer trials by the 1.5% Ss, 'or a combina-
tion of both or ‘these factors.

By presenting the pre-CS and CS-licking results inde~
peﬁdently; the problem invoived in interpretation of find-
ings based on a difference score measure of CR.strength
have been avoided.

.It may be fruitful to regard classical conditioning
not merely as a process of increasing strength of respond-
ing to the CS, but as comparable to a diSCrimination train-
ing situation in which the experimenter associates distinc-
‘tive stimuli with rewarding (SD) and nonrewarding (S%)
states of affair. Thus the present finding that-O%_§$ in-
creased their pre-CS response rate over sessions, whereas
no such increase was found fér.15%.§s, may indicate that 15%
Ss developed stronger conditioning than 0% Ss in the sense

of a more well defined discrimination between (SD) and (S4)
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states of affairs,

The problem still remains as to what measure should be
employed as an indicant of the strength of conditioning.
1f, as in the present study, pre-CS as well as CS measures
change over’ conditioning trials,‘the appropriate measure
should reflect the conditioning,effect in pre-CS responding
as_weil as conditioning éffects in CS re3ponding; irrespec~
tive of the direction, increasing or decreasing of the per-
formance change.

A possible overall measure of conditioning may be con-

-structed by adding the absolute pre-CS change over a block

of trials to the absolute CS change for the same block of
trials, The two experimental groups could then be compared
on the overall conditioniﬁg effects of the independent
variable. Before it can be decided whether or not the pre-
CsS performaﬁcé of the two experimental groups in the present
study refiect conditioning4changes, non-conditioning control
groups, receiving UCS-alone trials, will ha?e to be run,
Pre-CS respondingAin,the control Ss would be measured over
identical intervals for both experimental'and control Ss,

Differences in pre~CS performance between the comparable



~-38-
conditidning and control gfoups would be taken as indicaé
ting conditioning effects in pre-CS licking.

The type analysis mentioned above has.not previously
been employed, The absence in the present study of the
appropriate  non-conditioning control groups prevents the
analysis from being carried out on the present data; however,
the need fdr this type of analysis could be seen only after
the present data was obtained.

Once the suggested overall analysis has .been carried
out, the~sYstematic_evaluation of UCS intensity effects
on the components comprising the overall conditoning effect
(e.g., pre~-CS, CS-responding, and the relationship between
the two) can be carried out.,

Indeed, classical conditioning appears to be more com-
plex, and more interesting, than has previously .been sus-
pected..

The results obtained from shifting UCS values indicated
that shifting‘had no effect on bre-CS-licking, but resultéd
in a disruption in CS-licking for both switched conditions,
'Tbis finding is consistent with findings from other studies

in which consummatory responding was investigated under a
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shifting procedure., Hulse (1962) found that animalsAgiven
lick ﬁraining under continuous reward showed significant
loss in licking when reward (saccharin concentration) was
shifted form either a high to a low concentration, or when
it wés shifted from a low to a high conceﬁtration. fremack
& Hillix (1962) also reported a disfuption.in consummatory
resppndihg when sucrose concentration was shifted from
.either 4% to 32%, or when it was shifted from 16% to332%.

" Hulse (1962) interprets the post-shift disruption_bf
licking in terms of a stimulus generalization decrement
which prevails when § experiences the new concentration for
the first time. This interpretation assumes that a learning
factor is involved, i.e., conditioned licking fails to gen-
eralize to the new cue situation which results when reward
is changed. The pxeéent investigativ, however, would pre-
fer an alterﬁate interpretation which would takevinto ac-
count what an ethologist, Barnett (1963), has called '"neo-
phobia" or "bait shyness." ‘A "neophobic" reaction in rats
is characgerized by a disruption of behavior associated
with seeking and consuming food when a novel stimulus is

introduced into the feeding environment or when stimulus
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components of a familiar consummatory environment are

-merely rearranged., Barnett (1958) has shown that con-

sumption of food by wild rats can be markedly reduced by
merelyrpresenting food in a new container. Thus the ‘dis~
ruption of licking performance upon switching UCS values
would be due fo the sudden introduction of novel, food-.
relafed stimuli, This interpfetatiqn differs from the one
offered by'Hulse in that the'emphasis is on external in-
hibition (disruption) of conditioned consummatory respond-
ing rather than positing a learning factor which fails to
generalize., It should be noted that the experimenter in
this-investigation observed severél animals refused to
consume the new UCS ‘early in the post-shift phase.

It should be pointed out that switching UCS values
did not disrupt pre-CS licking performanée.

The‘finding of no.difference in .rates of extinction
betweén the concentration groups is consistent with the
Warstler & Ost (1962) finding of no difference in rate of

extinction of salivary responding between dogs conditioned

with three UCS values, and with the symmary statement by

Beecroft (1966,'p.‘116) that "there is little evidence that
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acquisition..,UCS intensity affects extinction responding."
The finding that'UCS-alone presentations were suf-
ficient to affect a reliable recovery of the CS-licking
suggest that, to some extent, the absence of UCS during ex-
tinction does not weaken associative connections (i.e.,
learning) between CS and the licking CR, but rather that

1ickiﬁg performance declines also as a result of the absence

of UCS during extinction, Extinction after classical condi-
‘tidning should be studied while maintaining UCS unéystemati-
éally, i.e., randomly with no CS-UCS pairings, in the ex-
tinction situation.

‘The orienting measures (facings and transitions)
failed to yield significant differences between conditions
during acquisition, shiftihg and extinction, The present -
investigator, however, is reluctant to conclude that UCS
intensity has no effect on orienting. It should be noted
that when UCS intensity was shifted, a within-S effect on
facings was found for both switched groups and that the
direction of the change was positively related to the di-
rection of the UCS change., A significant_decfease in tfan-

sitions was also found for Group 15-0, Even though the
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between éroups comparisons were not.quite statistically
réliable, it‘can be seen from Fig. 3 that a positive re-
lationship between orienting and UCS inténsity was aﬁ-
proached. - Uﬁfortunately; more wifhin1§ variability.waé‘
found innthié study than had been anticipated.when the
study was designed. .Replication.of this study with a
largervnumber of Ss may yield between group}differences in

orienting.
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Chapter V

SUMMARY

Classical conditioning of licking and the develop-
ment of acquired orienting were studied as a function of a
qualitétive UCS difference, defined as 15% sucrose conéen-
trétion‘and 0% concentration (plain tap water). Several
aspects of conditioned perfbrmance were investigated: The
~effect of UCS intensity on performance level during ac-
‘quisition, the effect of UCS intensity on rate of approach
to términal level of responding during acquisition, a pos~
sible learning-performance distinction in appetitive clas~
sical conditioning, and rate of extinction as avfunctibﬁ of
the different acquisition values.

Two measures of licking were employed--preQCS and CS~
licking. It wasvfound that pre-CS and CS-licking were af#
fected differently by the concentration variables., The
following differences were noted:!

(1) a Groups x Sessions interaction during
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acquisition was obtained for pre-CS-licking,
whereas no such interaction was found in CS-
licking, This indicated that the effect of
training sessions on pre-CSflicking differed
in the two UCS groups, with 0% Ss showing a
greater increase in pre-CS-lickiné over seg-
sion. ‘Tﬁe CS-licking of both UCS groups
réacted similarly to the,Sessions-variable.

(2) a shift in UCS concentration resulted in a
decrement in CS-licking performance for Groups
15-0 and 0-15, but had no effect on pre-CS-
licking.

(3) presentation of UCS-alone trials following ex-
tinction resulted in a reliable recovery Of‘
CS-licking, but did not reliably effect pre-
CS-licking. No differences between groups
were found in rate of extinction either in
pre-CS—licking or‘CS-lickiﬁg.

The reéults of the licking measures were considered as
indicative of a similéripy between classical conditioning

and.discrimination'training. A measure of total conditioning
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performance was suggested,

Two measures of orienting were employed, "facings' and
"trdnsitions." No between-groups differences were found
for any of the measures taken; however, a.withinjgs increase
in both facings and transitions was found for Grdup 0-15.
In addition, Group 15-0 showed a significant decrease in

facings when UCS value was shifted down. Thus the present

data proVide some evidence for a positive relationship be-

tween acduired orienting and UCS "quality."
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APPENDIX A

Summary -tables oi Analysis of Variance
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Table I Summary Table of Analysis of Variance of Pre-CS-
licking over Sessions 1-14.

Source af ' ms - F P
Between 1Y

Concentration (C) 1 50.18 4,18 2.05
Error 18 12.01 '

Within . 260 o

Trials (T) 13 3,12 2.45 <.05
CxT 13 2.42 1.91 <.05
Error : 234 1.27

Table II Summary Table of Analysis of Variance of Pre-CS
Shift Effects.

Source df ms F P
Rows (R) . 1 - 2,86 1.99 >.05
Columns (C) 1 2.01 - 1.39 >.05
R x C 1 1.27 <1

Error 16 1.44

Total ' 19

Table III Summary Table of Analysis of Variance of Pre-CS-
licking, Extinction Day 1.

Source o dE£ ms ‘ F P
Between 19 .

Concentrations {C) 3 1.40 <1

Error 16 3.20

Within 80 ,

‘Trials (T) 4 5.70 <l

Cx T 12 - 8.20 <l

Error ' 64 14.50
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Table IV Summary Table of Analysis of Variance of Pre-CS-
licking, Extinction Day 2.

Source df ms F P
Between 19 ' ‘
Concentration (C) 3 1.96 <1

Error 16 3.12

Within - 80 ~

Trials (T) 4 1.70 <l

CxT 12 11.70 1.10 >.05
Error 64 10.56

Table V Summary Table of Analysis of Variance of UCS~
alone Presentations on Pre-CS-licking.

ms F P

Source df

Concentration 1 1.61 1.14 >.05
Error 8 1.13

Total 9

Table VI Summary Table of Analysis of Variance of CS-
licking over Sessions 1l-14.

Source df ms F P
Between ; 19

Concentration (C) 1 5.96 <1

Error | 18 27.05

Within 260 ' :

Trials (T) 13 73.90 30.53 >,001
Cx T 13 2,08 <1

Error 234 2.24
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Table VII .Summary Table Analysis of Variance of CS-
: licking Shift Effects.

Source df ms - F P
Rows (R) L1 1.66 <1

Columns (C) 1 .06 <1 )
RxC 1 20.21 '5.54 <.05
Error 16 3.65

Total 19

Table VIII Summary Table Analysis of Variance of Ex-
tinction Day 1.

Source - df ms ¥ P
Between : 19 '
Concentration (C) 3 3.69 2,71 > .05
Error ' 16 1.36

Within 80 _
Trials (T) 4 5.63 1.03 >.05
CxT 12 .17 <1

Error 64 4,34

Table IX Summary Table Analysis of Variance of Extinc-

tion Day 2.
Source: - df ms F P
Between 19 :
Concentration (C) .3 1.57 <1
Error 16 1.60 <1
Within 80
Trials (T) 4 1.59
CxT 12 .95 <1

Error ' 64 2,07
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Table X Summary Table Analysis of Variance of UCS-
alone on CS-licking.

Source ) df . mS Lo F P
Concentration 1 o713 {1

Error 8 £.13.

Total 9

Table XI Summary Table Analysis of Variance of:Facings
over. Sessions 1-14,

Source df ms . - F - P
Between 1.9 ' : '
Concentration (C) 1 3.76 3.74 .05¢<p<.10
Error - 18 1.01 '

Within 260

Trials (T) 13 1,12 -13.49 <,.001
CxT 13 .05 Z1

Error 234 ++08

Table XII Summary Table Analysis of Variance of Facings
Shift Effects.

Source df ' ms F P
Rows (R) 1 .01 <1 :
Columns (C) 1 .15 1.01 >.05
RxC 1 .07 <1

Error 16 .13

: Total : B 19
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Table XIII Summary Table Analysis of Variance of Facings
Extinction Day 1.

Source daf . ms ‘ F P
Between - 19

Concentration (C) 3 77 5.50 <.01
Error 16 14

Within ‘ 80 '

Trials (T) 4 .93 1.79 > .05
Cx T 12 44 1

Error 64 .52

Table XIV Summary Table Analysis of Variance of Facings
Extinction Day 2.

Source . df ' ms ' F P

Between 19

Concentration (C) 3 1.50 2,23 > .05
Error 16 . .67

Within - 80

Trials (T) 4 1.95 6.01 <.01
CxT 12 W41 1.27 > .05
Exrror 64 .32

Table XV Summary Table Analysis of Variance of Trans-
itions over Sessions 1-14,

Source df ms F P

Between _ 19 '

Concentration (C) 1 6.34 2,10 > .05
Error 18 3.02

Within 260 o

Trials (T) 13 W47 3.05 <.01
CxT 13 ..08 <1 '

Error . 234 .15
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Table XVI Summary Table Analysis of Variance of Transi-.

tions Shift Effect.

Source df. ms F P
Rows (R) 1 .38 2,20 > .05
Columns (C) 1 .23 1.35 ->.,05
RxC 1 46 2,70 >,05
Error 16 .17

Total 19

Table XVII Summary Table Analysis of Variance of Transi-
~tions Extinction Day 1.

Source df - ms F p
Between . 19 :
Concentration (C) 3 1.61 4,02 - >,05
Error 16 » 40

Within 80

‘Trials (T) 4 .10 <1

CxT ' 12 035 <1

Error 64 .39

Table XVIII Summary Table Aﬁalysis of Variance of Transi- .

- tions Extinction Day 2.

Source

df ms F P
Between 19
Concentration (C) 3 1.45 2.16 >.,05
Error ~ ' 16 .67 '
Within 80
Trials (T) 4 .36 <1l
CxT 12 L W43 1,10 >.05
Error 64 039 '
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APPENDIX B

Individual scores over 25 blocks of acquiSition trials:
pre-CS-licking, CS-licking, facings and transitions.
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Pre-(CS-Licking

Group 0% and 15%: 360 trials

Blocks of Trials

1 2 3 4 5 6 7
Group 15% '

48, 3.08 1.00 1.60 1.24 1.32 1.44
2.16 5.08 3.80 2.00 2.00 2.00 2,12
1.56 2.08 5.16 3.76 5.00 3.52 3.32
3.16 2.00 2,12 1.64 2.88 2.76 4,48
2.04 5.04 3.28 3.04 3.44 3.64 3.88
2.50 1.14 2,00 2.08 - 2.00 2.04 .92
2.50 2,12 .88 .60 2.16 72 3.24
2.24 2,96 2.34 2.04 2,16 2.76 2.44

96 .36 1.12 .68 .76 1,36 1.48

64 3.28 1.40 1.76 3.32 4.96 4.32

o

roup 0% ,

.92  5.64 40 3.00 3.04 2.16 2.96
4,12 3.60 3.20 1,72 3.64 - 2,32 4,56
2.52 -3.16 3.00 3.64 4,16 5,48 2.16
1.96 5.08 4.64 5.08 3,92 5,44 7.20

.88 .60  1.32. 1.32 1.64 1.68 1.96
3.15 3.52 5.56 5.56 @ 3.68 3.48 4,28
3.56. 3.12 4.24 4,24 3,92 3,28 5.72
1.48 .76 2,92 2,92 1.52 1.96 3.96
1.76 2.88 1.68 1.68 .68 1.68 4,08

.52 1.60 .20 .20 1,20 2,72 3,72

HOOt~NoubWNhDHORPRWYWEREIOWLLWDND

o
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Pre-CS-~Licking

Group 0% and 15%:

360 trials

Group 15%

o

roup 0%

HOONOUHRWNHFEOEHEWOVONOWL MWD

Blocks of Trials

8 9 10 11 12 13 14

.88 .84 .80 84 2,16 .52  2.48
1.64 .84 1.20 1l.16 2.57 .92 1.76
3.08 1.42 1.72 1.92 2,20 1.80 1.52
4,88 .68 3.96 .88 1.48 1.72 2.78
2.06 3,08 3.08 1.20 4.02 2.06 4,28
3.84  1.16 3.12 .96 1.96 2,28 1.76

.88 .12 2.48 1,52 3.28 2.12 2,80
2.28 2,80 3.48 3.32 2,64 2,12 5.08
1.04 1.28 2.24 2,96 1.88 2.20 2.44
2.16 3,72 4,60 4,32 2,72 4.36 .48
1.53 2,88 2.88 1.36 1.12 1.36 .64
3.20 4,72 5.12 4.01 3,16 3.64 3.28
3.96¢ 3.16 2.88 6.20 3.16 4.80 5.28
5.88 2.44 7.00 7.122 6,29 4,80 5.04
3.8 1.67 3.00 3.56 4,16 2.16 1l.64
2.72  3.08 4,20 8.76 7.96 4,52 2.92
2,12 3,25 3.68 5.74 2,52 3.08 1.80
2.84 1,52 4,16 3.04 5.68 3.40 1.80
1.76 3.08 4,76 2,60 4,12 3,20 1l.44
1.52 1.48 2,48 .80 1.52 1.60

1.20
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CS-Licking

Group 0% and 15%: 360 trials

Block of Trials

1 2 3 4 5 6 7
Group 15% ‘ , '
1 2,16 5.80 2.08 3.04 3,52 3.32 3.44
2 1,92 4,24 3.28 2.48 4,12 2,90 4,68
3 1,96 2,56 5.32 4,20 6.04 2.64 4,56
4 2,88 2,72 3.8 2,72 3,04 4,52 7.80
5 1.12 5,92 3.40 5.20 5.88 5.80 4.72-
6 2,44 1.76 2.64 2,80 2.64 2.82 6.00
7 2.00 1.28 1.40 1.48 2,80 1.76 6.68
8 '3.40 4,76 3.20 3.44 5,36 8.32 7.48
9 1.08 t.36 1.24 1.80 1.88 2,40 3.08
10 .92 1.82 1.52 2.72 4,72 8,12  8.28
Group 0%
1 .72 6,08 .72 2,56 4,72 4,76  5.32
2 2.96. 3.52 3,72 1L.60 3.80 3.40 6.04
3 1.44 3.28 2.88 5.28 3.04 6.16 7.20
4 1.28 6.24 5,24 8,08 6.72 5,96 8.76
5 s .76 1,04 1,16 1,67 2.88. 1.92
6 2,56 2,80 3.25 5.84 4,00 4.48 7.04
7 3.00 2.04 2,80 4.9 3.68 3,92 8,16
8 1.48 .48, 2,24 5.00 4.24 4.84 7.76
9 1.56 2.32 2,56 1.60 84 2,28 5.44
1 5.60 7.44

0 40 1.28 .20 1.28 2,52
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CS-Licking

Group 0% and 15%: 360 trials

Group 15%

o

roup 0%

HOOoNOUMPbPWNDHFOQOEEYVONOWLEPWND -

Blocks of Trials

8 9 10 11 12 13 14
4.52 3,80 3.40 3.60 4.60 6,00 5.24
4,52  4.44 8,06 7.72 7.24  7.50  5.12
3.80 2.52 4,84 6.04 6.00 8,20 6.28
10.92 4,88 11.40 11.28 8.88 9.96 11.78
3.40 - 4.40 . 4.64 4,00 7.16 3.48 5.74
7.68 7.00 6.76 7.12 9.20 10.00 6.80.
3.04 3.12 6.72 4.20 9.24 9.78 8.24
7.82 9.08 8.76 13,80 10.76 6.48 9.40
1.40 2.44 3,00 3.76  3.30 4.24 5.32
7.36  7.82 9.40 8.44 8.88 12,76 8.12
3.28 4.56 3,52 .5.68 6.16 4.32 3.08
6.00 6.60 8,20 7.96 8.28 6.88 7.48
4,96 6.12  8,64°10.88 8.96 8.88 8.36
6.20 4.24 9,16 9.80 6.68 9,80 8.92
3.50 4.44 4,08 . 3,68 6.44 3.32 3.56
4,32 6.32  8.00 9.68 9.20 5.76 8.44
3.04 4,12 3,52 6,12 3.20 16.44 6.56.
6.36 . 7.16 11.56 9.48 11.28 11.12  5-68.
4,52 7.12  6.35 4,68 8.72 + 5.74 3.92
5.64

6.80 7.00 8.60 5.76  4.60 1.00
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Facings

360 trials

Group 0% and 15%:°

Blocks of Trials

4

OANINWOMHONHON OGO N O IN ™IS
OHOoONANOFTANNT OONOVLONWYWROW
. * L) L] L ] * L ] ... L] L] . . © L] . [ ] [ )

N NNNANNAN AN AANA AN A
VOB FTNOIF O WOM~NONNO DN
OCRMOODAOAN AAMNN~AON
L] L ] - [ ] L] L] L 2 L] L] ® .6 - -] -] . L] -2
OrHN AR ANN AN AN A A NN AN
FANINONFTANON ~HeHnOO NN~ 0N
CINOONSVMMA WVOARNONI~HWO
L ] [ ] L L ] L ] * L ] . £ ] - * G . L] L]
NN N~ANA A AN A A AN N
HOOOANTAOANONN NN M
ANMNONNONANOMN NF NN WO NS
.......... L3 . ] [ ] . L] L ] -3
Nr{ N~ HN A N
OOV INAMHMHIN HHARINOO M OO
O OMMAHNO®M WWWOWMO DA O RN
....... [ ] L ) - * [ ] (-] L] L ] L] [ ] [-] L ]
N N rd A N d e e -
VO AFTONNOF D4 OMeHNA NN
OMAOMNINONDOO ~HOANDFOF NN
L) L] ® e & & & & = L] . L] L] L ] L] -]
Nrd A A A A 4 A A A N
N OONFTAOOOIN NOINANMDODAN 1N
CANHITIOOD~A NOMININ~OHOM
N AN A A e e o N

hv/o

1 X

~ (o]

" oy

3 3

o °

1y ou o

VU NN TN ONON AN M -F OO N A




-62-

.
acings

Group 0% and 15%: 360 trials

Blocks of Trials

-8 9 - 10 11 12 13 14

Group 15% /

1 3,08 3,08 3,08 3,08 3.08 3.08 3.08
2 1.36 1,78 1,28 2.56 2,13 2,73 1l.52
3 2,12  2.64 2,34 2,47 1.87 2.30 2,03
4 3.08 3.08 2,91 1.81 2.82 2.47 2.91
5 2,64 2,47 2,21 2,77 2.38 2.47 2.91
6 2.21 2,56 1.95 2,47 2,13 2.38 2,12
7 2.56  2.38° 2,03 1.95 2.04 2,13 2.38
8 1.53 1.76 1l.62 2,05 2,03 1.71 2.21
9 1.96 2,56 2,29 2,04 2,29 2,38 2.05
10 2,03 2.73 2.73 2.91% 2.5 2.56 2,38
Group G% : .

'1 1.98 1.62 -~ 2,29 .2.04 2.47 1,95 2.12
2 1.86  2.47 2,73 2,47 2.04 2.13 © 2.33
3 1.87 2,12 2,09 2,56 2.56 2.29 2.74
4 2,13 2,57 2.4 2,64 2.56 2.48 2.12
5 1.21 1,90 1.78 2,39 2.12 2.47 - 2.21
6 1.9 1.54 1,55 1.78 2.,2@ 2.13 2.10
7 2,03 2,38 2.78 2,44 2,17 2.29 2.47
8 1,52 2,29 2,21 1.52 lL.76 2.12 2.12
9 1.62 1.79 1.69 " 1.69 1.6 1l.61 1.86
10 2,56 z.21 2.3 . 1,87 1.70 2.73 1.87




e o m om o A D
LIals L CL0ns

Group 0% and 15%:

360 trials

Group 15%

o

HKOOO\!O\LH-DUJIQHE;)}M‘kDOO\IO\U!-P*LA)I\)}-—‘

(@]

Blocks of Trials
1 2 3 4 5 6 7
1.84 2.60 2.64 2.64 2,91 3.08 3.08
.92 1.02 1.069 1.09 .58 - .67 .67
1.53 66 75 1,22 .75 1.36 - .66
2,01 .83 2,28 1.63 1.29 1.19 1.57
.91 1,01 1.01 .93 1.16 1.19 1.19
1,11 1.15 1.31 1.53 .93 1.36 1.70
B .93 1.32 1.18 1.35 1.23 1.35
1.11 1.43 1.61 .93 1.27 1.54 1.52
1.27 1.09 1.61 z 1.10 1.45 1.44
1,27 .93 .75 L.5¢ 2.21 2.05 1.76
.84 .62 W57 col5 45 1,03 .75
1.19 .93 1.17 1.14 1.19 1.52 1.67
1.30 1,37 1.08 1.46 1.11 1.66 1.19
) 1.10 .93, .66 1.03 .92 .66
1.13 1.3 1.18 1,19 1.62 1.09 1.36
1.37 .75 .93 1.28 9L 1.00 .92
.93 1.1 1.69 1.53 1.27 1.56 1.35
1.61 1.27 .33 1.62 1.87 2.10 L.61.
1.19 1.0x 1.01 1.11 1.27 .93 1.29
.06 1.27 1.27 .27 o715 .03 .59




— il

Sl o~

Flom g v 3 e
U2 SR SN O

Group 0% and 15%: 360 trials

Group 15%

-3

WO 00~ O\t B o0

QRO WY

(]

roup 0%

Blocks of Trials

3 9 10 11 12 13 14
3.68 3.08 3.08 3.08 3.08 3.08 35.08
45 .58 .58 .22 .22 05 L.23
1.0 2,65 1,03 1.87 1.01.  2.37 1.95
3.08 3.08 1.85 L.54 2,28 2.05 2.C3
1.87 1.79 1,69 2.56 2.38 2,04 2.12
1.17 1.1 1.53 1,36 1.27 1.01 1.36
1.36  1.35 1.42 1.37 1.L 1.75  1.36
1.1 1.¢L  1.1¢ .75  1.38 1.27 1.39
1.60 1.c¢ 1.1 1.44 1.55 2,03 .75
1.61 2,22 2,56 2,13 1l.61 1.95 .49
1.02 1.38  L1.97 1,33 1.87 1.65 1.52
1.45 2,05 2.1 1,54 1.85 1.36 1.70
1.63 1.5% .77 1.65 1.89 1.18 1.87
1.01 1.68 400 .92 .52  1.36 o7
.84 1,61 1.25. 2,04 1.55 1.96 - 1.86
93 .92 .75 .75  1.40 1.08 1.13
1.77 1.5 2,21 2.33 1.35 1,73 1.87 .
51 2,13 1.8 1.44 1.61 1.89 1.78.
5 .31 1,11 5 59 1.27 1.00
92 49 L4 10,18 .23 .57 .70
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APPENDIX C

ocver 150 post-shift trials: p
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Post-Shiift-Liecking

Pre-CS-licking

Group 15-15 Group 15-0
1 1.10 1 1.24

2 2,43 2 2,53

3 1.82 3 1.31

4 1.84 G 1.77

5 1l.56 5 2.95
Group 0-15 Group 0-0
1 1.51 1 2,21

2 2.64 2 3.26

3 1.%6 3 5.55

4 1.62 4 4,00

5 2.65 5 .80

CS-1licking

Group 15~15 Group 15-0
1 6.07 1 2.50

2 5,05 2 4,24
3 7.50 3 4.24
& 7.30 4 4,02

5 4.09 5 5.63
Group 0-15 Group 0-0
1 5,06 I 5.03

2 6.3C 2 5.70
3 3.55 > 7.90

4 6.52 4 8.90

5 4,93 S5 5.93
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Post~-Shift-Orienting

cings

Fa

Group 15-15 Group 15-0
L 2046 1 3.02

2 2.85 2 2.10

3 2.56 3 1.93

4 1.93 4 1.84

5 2.30 5 1.76
Group 0-15 Group 0-0
1 2.43 1 2.12

2 2.44 2 2.70

3 2.45 3 2.36

4 2,15 4 1.91

5 1.86 5 1.91

Transitions

Group 15-15 Group 15-0
1 1.50 - 1 2,92

2 2,29 2 1,60

3 1.88 3 1.92

4 1.67 4 1.84

5 2,31 5 1.76
Group 0-15 Group 0-0
1 1.62 : 1 1.10

2 1.70 2 1.66
'3 2,45 3 .93

4 2.15 4 1.57

5 1.86 5 1.90




APPENDIX. D
 Individual scores over blocks of five extinction tirials:
pre-~CS-licking, CS-licking, facings, transitions and UCS-
alone presentations.



Biocks of Trials
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CS-~Licking
Total number cof licks per 5 trials
Blocks of Trials
1 2 3 4 -5 L -2 3 4 5

Group 15-0 D - :
1 ‘ 23 14 7 1 2 18 G 0 6 7
2 5 4L 4 4 1 12 3 18 7 16
3 10 9 0 0 O 12 4 13 20 0
4 13 0 6 6 8. 5. 1 0 0 16
5. 13 18 o 7 0 - i3 26 6 14 0
Group 15-15 , _

12 6 2 10 0 &L 3 1 0 0

14 -5 7 G 4 6 2 1 4 2

22 30 6 8 7 18 15 17 20 7

23 9 24 15 24 6 1 5 5 8

21 14 ) ) 0 3 7 1 0 0
Group 0-15
1 29 3 0 6 0 21 1 9 G 0
2 26 8 10 5 4 1 5 14. 4 8
3 13 6 10 18 5 7 7 1 2 6
4 13 0 0 1 7 12 1 0 0. 0
5 "0 0 0 L 5 21 15 13 23 3
Group 0-0°

29 28 1 13 - 2 1 1 4 0 0

10 17 10 7 4 21 19 16 23 17

23 17 6 27 27 21 15 15 23 3

47 16 13 13 6 19 10 19 11 7

10 7 0 o 2 6 0 0 0 6

U W o
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Extinction. Day 1

Blocks of Trials

1 2 3 4 5
Group 15-0 - v
1 1.77 2,21 2,21 1.77 2,21
2 3.08 1.77 1.77 2.21 .05
3 1.77 1.77 .93 .05 1.37
4 1.37 1.77 2.21 2,21 .05
5 1.37 .93 1,37 ~1.37  1.77
Group 15-15 | o ‘
1 .93 .05 .93 .93 .93
2 .+93 1.37 3 .93 1,37 -
3 1.77 2.21 37‘ 1.77 .93
4 1.37 1.77 1 77  1.37 1.77
5 -3.08 1.77 .05 .05 .05
Group 0~15 _ :
1 1.37 2.21 .03 .93 .93
2 1.37 3.8 3.08 2,2L . .93
3 3.08 1,57 .93 2,21 1.77
4 1.37 3.08 2.21 .05 . .93
5 1.37 1,77 .05 .1.37 .93
Group 0-0
1 1,37 .93 1.30 1.37 .93
2 .93 1.77 1,77 1.77 1,37
3 1.37 2,21 1.77 .93 3.08
&4 1.77 .93 1,77 1.37 1.37
5 1.77 1.37 -3.08 1.77 1,37




n
o Facings o

Ty dm ER .
Extinction Day 2

Blocks of Trials

1 2 3 b . 5
Group 15-0
1 3.08 1.77 2,21 2,21 2.21
2 2.21 1.77 2,21 1.77 1.37
3 3.08 1.37 .93 1.77 .93
4 3.08  1.37 S35 1.37 1.37
5 1.37 3.08 1.37 1.37 1.77
- Group 15-15
1 .92 .93 1.37 .93 .05
2 .93 3.08 .93 1,77 .05
3 1.77 2.11  2.21 1,77 1.37
4 1.27 .05 1.77 1.77. .05
5 2.21 1.77 .93 .93 1.77
Group 0-15
1 2,2% 1,77 2,21 2,21 .93
2 1.77 1,77 1.77 1.37 .93
3 1.37 1.77 1,37 - .93 1.37
A 1.77 . 1.77 2,21 1.37 .05
5 .93 2.21  1.37 1.37 1.37
Group 0-0 , ‘
1 2,21 1.77 .93 1.37 3.08
2 2,21 1.37 1.77 1.37 1.37
3 1,77 2,21 1.37. .93 1.37
4 1.37 .93 .93, .05 - .05
5

1.37 2.21 .93 .05 .05




Transitions

Extinction Day 1

Blocks of Trials

1 2 3 4 5

Group 15-0 : . ‘
1 .92 .05 1.50 1.90 1.50 .
2 1.37 1.37 1.50 1.37 .93 -
3 1.05 1.77 .93 .05 1.37
4 1.3 1.37 1.90 .05 .05
5 1.37 .93 .93 .93 1.77
Group 15~15 , ,
1 .05 .05 .93 1.05. .93
2 .05 1,37 .05 1.43 A48
3 .93 .05 1.05 1.20 .93
4 .05 .93 .93 1.05 .05
5 .05. .05 .05 .05 .05
Group 0-15 : ,
1 1.77 2,21 .93 .05 .93
2 .05 .93 2,21 2,21 .93
3 1.77 1,77 .93 .93 .05
4 1.37 .05 .05 .05 .05
5 .93 1.37 .05 .05 .93

roup 0-0
1 1.77 .05 1.37 .93 .93
2 .05 = 1.37 .93 .93 .05
3 .05 .93 .93 .05 .05
4 .93 .05 .05 .93 .93
5

.93 .05 .05 1,37 .93




Blocks of T:ials

1 2 3 4
Group 15-0
1 3.08 .05 3.08 2.05 1.99
2 .05 1.37 1.37 1.27 .93
3 .05 1.37 .93 - 1.37 .93
4 .93 .05 .93 .05 1.05
5 .05 .05 . L1.37. .G3 .93
Group 15-15
1 3.08 .05 .C5 .05 .05
2 ‘ .93 .05 .95 .93 .05
3 .05 .93 .05 .05 .93
4 - 1.37 .C5 1.37 1.37 .05
5 .05 .05 .05 .05 .05
Group 0-15
1 .93 1.37 .93 .05 .05
2 , .93 1.37 .93 .93 - .93
3 .93 .93 1.05 .93 .93
4 1.77 .05 1.50 1.37 1.37
5 .93 .05 .93 1.37 1.37
Group 0-0 ' '
1 .05 1.77 .05 1.37 .05
2 .93 .93 1.37 .93 .93
3 .93 .93 .93 .93 1.37
4 1.05 .93 .05 .05 .05
5 - .93 .93 .93 .05

.93
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(A S.,'T Alcae

Total nuxmber of 1iz2k: Zfor 5§ twrielis

GLroup
Z 3.
2 13
3 17
4 6
5 9
Group
L 32
2 13
3 7
4 31
5 22

15-15

15-15

Pre-CS-licking

CS-1licking

1 7.
2 38
3 14
L 25
5 4
Group 0-0
1 11
2 12
3 31
4 20
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