Physiological Psychology
1980, Vol. 8 (1), 4046

Context-dependent taste-aversion learning
with a familiar conditioning context
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Two experiments were performed to assess the strength of exteroceptive contextual condi-
tioning and extinction effects in the taste-aversion paradigm, employing a familiar conditioning
context. Groups of rats (n=6) were given two saccharin (CS)/lithium chloride (UCS) pairings in a
familiar context, consisting of cage, bottle, and odor stimuli. During extinction, saccharin or
water was presented to various groups either in the same or in a different context, com-
pared to that used at conditioning. The contextual control of saccharin intake was much less
than that found with a novel conditioning context in previous studies. No context specific con-
trol of water intake was found. Postextinction saccharin preference tests performed in the pres-
ence or absence of the conditioning context indicated extinction to be context specific. These ef-
fects were demonstrated both when the extinction period followed immediately after condi-
tioning and after a three-week delay.The data support Mitchell et al.’s two-process theory of
taste-aversion learning, according to which an associative CS-UCS component is superimposed

upon a neophobic response to the taste + exteroceptive context.

Attempts to establish associations between extero-

ceptive events and nausea in rats have generally not .

been very successful (Domjan & Wilson, 1972; Garcia,
Kimeldorf, & Hunt, 1961; Garcia & Koelling, 1966,
1967; Garcia, McGowan, Ervin, & Koelling, 1968;
Green, Holmstrom, & Wollman, 1974), whereas in-
teroceptive (taste)-nausea associations have been
amply demonstrated (Barker, Best, & Domjan, 1977,
Garcia, Kimeldorf, & Koelling, 1955; Milgram,
Krames, & Alloway, 1977). In an effort to account
for these inconsistencies of stimulus associability,
many workers have forwarded ‘‘neoevolutionary’’
theories (for a review, see Revusky, 1977), postu-
lating species-specific mechanisms which selectively
facilitate the latter type of associations in rats (e.g.,
Rozin & Kalat, 1971; Seligman, 1970; Shettleworth,
1972).

In a recent study (Archer, Sjodén, Nilsson, &
Carter, 1979), we employed a compound stimulus
consisting of a novel taste and a novel set of extero-
ceptive (odor, cage, and bottle) stimuli at condition-
ing, poisoned the animals, and tested for variations
in the strength of the resulting taste aversion in the
presence or absence of the exteroceptive conditioning
stimuli. The results showed that exteroceptive cues
do play an important role in the conditioning and ex-
tinction of a taste aversion. Thus, a change of extero-
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ceptive context from conditioning to extinction re-
sulted in a higher absolute intake of the taste sub-
stance than when the conditioning context was main-
tained. Also, postextinction saccharin preference
tests performed in the presence of the conditioning
and extinction contexts indicated extinction of the
taste-aversion to be context specific; that is, groups
given extinction trials in a context different from that
of conditioning retained their saccharin aversion in
the conditioning context.

In taste-aversion learning, the novelty of the taste
stimulus at conditioning is an important determinant
of the strength of the resulting aversion. Novel tastes
typically yield stronger aversions than familiar tastes
(e.g., Revusky & Bedarf, 1967; Wittlin & Brookshire,
1968). Mitchell, Kirschbaum, and Perry (1975) have
suggested that the differential associability of intero-
ceptive and exteroceptive stimuli with nausea may be
due, at least in part, to the fact that familiar extero-
ceptive stimuli were used in most studies of this phe-
nomenon. By varying the duration of precondition-
ing exposure to a food container, these authors were
able to show toxicosis-induced avoidance of a novel
container after only one or two conditioning trials.
In line with this result, we employed a novel set of
exteroceptive background stimuli during condition-
ing in our previous study (Archer et al., 1979). In the
present experiments, we employed a familiar set of
exteroceptive stimuli at conditioning and tested for
exteroceptive control of subsequent taste-aversion
extinction. A familiar set of exteroceptive stimuli is
expected to cause a lesser depression of saccharin in-
take (i.e., less neophobia) on the conditioning trial
than a novel set (Mitchell et al., 1975). Furthermore,
if the differential associability of interoceptive and
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exteroceptive events with toxicosis is due to their
relative novelty, it may be expected that a familiar set
of exteroceptive stimuli should result in a lower de-
gree of exteroceptive control of the taste aversion
than a novel set of stimuli.

EXPERIMENT 1

Experiment 1 was designed to investigate what de-
gree of exteroceptive control of a saccharin aversion
would result when a familiar set of exteroceptive
stimuli was employed at conditioning. Thus, no ex-
teroceptive contextual changes were introduced at the
two saccharin-LiCl conditioning trials. Subsequent
daily extinction trials were performed, at which sac-
charin was presented to separate groups either in the
same contex. as during conditioning (Group SS, see
Table 1) or in a different (from conditioning) context
(Group DS). A taste-aversion conditioning control
group (SC) was given NaCl instead of LiCl in order
to assess the magnitude of the aversions in the exper-
imental groups. Postextinction preference tests, of-
fering saccharin and water in both types of context to
all groups, were performed to assess the effects of
contextual manipulations during the extinction phase.
A ‘‘no-extinction’’ control group (SW), subjected to
two saccharin-LiCl conditioning trials, but given
water only during the extinction phase, was em-
ployed to assess the magnitude of the extinction ef-
fects in the experimental groups.

Method

Preconditioning. Twenty-four experimentally naive male
Sprague-Dawley rats, aged 60-65 days (AB Anticimex, Sollentuna,
Sweden), with a mean body weight of 225 g (range 200-250 g) were
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assigned to four groups (n=6), matched for body weight. They
were kept on a 12-h-on/12-h-off lighting schedule (lights on at
0800 h) in rooms maintained at 22+1°C. Two different rooms
were used: one in which the rats were placed in an exteroceptive
context consisting of standard laboratory (‘‘normal’’) cages with
standard (‘‘silent’’) fluid bottles (Room 1), and one in which they
were placed in opaque (‘‘contextual’’) compartments with ‘‘noisy”’
bottles and a distinctive odor (Room 2). These experimental con-
texts are described in detail below.

Food (lab. chow R3, Astra-Ewos, Sodertilje, Sweden) was
available ad lib throughout the experiment. Water was freely
available for 2 weeks after arrival. Following this, the animals
received 4 days of adjustment to a 30-min/day (0800 to 0830 h)
drinking schedule. During laboratory acclimatization and drinking
adjustment, all groups were housed in Room 1 in ‘‘normal”
cages: individual perspex cages (16.5x22.5x 13.5 cm) with grid-
ded metal covers with spaces for food and a water bottle. They
received water in “‘silent’’ bottles: glass bottles with metal nozzles
with a 2-mm aperture at the tip.

Experimental conditions and treatments are outlined in Table 1.
All groups were given an equal amount of handling on all days,
and all bottles were checked daily and immediately replaced if
leakage was detected.

Conditioning. On Days 1 and 2, all groups were given a 30-min
(0800 to 0830 h) presentation of a .2% saccharin solution in
“‘silent’’ bottles. Approximately 20 min after the end of the drink-
ing period, Groups DS, SS, and SW (taste-aversion groups, see
Table 1) received a 2.5-ml intraperitoneal (i.p.) injection of .15 M
lithium chloride (LiCl) (cf. Nachman & Ashe, 1973). Group SC,
serving as a placebo-injected control, received a 2.5-ml i.p. injec-
tion of .11 M NaCl. All animals were then returned to their cages.

Extinction. On Day 3 (Extinction 1: El), the rats in Group DS
(D =different context) were placed individually in ‘‘contextual’’
compartments (15x35x20 cm), consisting of opaque plastic
boxes with light excluded by Masonite covers, except for two holes
for drinking bottles. Food pellets were placed on the floor. In all
subsequent phases and experiments, contextual changes took place
at 0800 h, immediately before the initiation of the drinking peri-
ods. After having been placed in their compartments, the Group-DS
animals were moved to Room 2, smelling distinctly of Vick oint-
ment (Vick Vapo Rub, Richardson-Merrell, London), which was
smeared every 2 days on wooden boards adjacent to the compart-

Table 1
Experimental Treatments and Chronology

Preference Tests

Precondi- Conditioning Extinction
Group tioning Days 1-2 Days 3-7 Days 8-9f% Day 10

Experiment 1

DS Norm Norm, Sacc + LiCl Cont, Sacc Norm Cont

SS Norm Norm, Sacc + LiCl Norm, Sacc Norm Cont

sC Norm Norm, Sacc + NaCl Norm, Sacc Norm Cont

SwW Norm Norm, Sacc + LiCl Norm, Water Norm Cont
Experiment 2A

DS Cont Cont, Sacc + LiCl Norm, Sacc Cont Norm

SS Cont Cont, Sacc + LiCl Cont, Sacc Cont Norm

DW Cont Cont, Sacc + LiCl Norm, Water Cont Norm

SwW Cont Cont, Sacc + LiCl Cont, Water Cont Norm
Experiment 2B

SwW* Cont, Water Cont

DwW* Norm, Water Cont

SS* Cont, Sacc Cont

DS* Norm, Sacc Cont

Note—The following abbreviations are used for describing groups: first letter, D = extinction context different from conditioning
context, S = extinction and conditioning contexts the same; second letter, S = saccharin during extinction phase, C = control, W =
water during extinction phase. Norm = “normal” cages with “‘silent” bottles; Cont = “contextual”” compartments with “noisy”’

bottles and mentholated odor.  *See text.

tDays 21-25 in Experiment 2B.

71Days 26-27 in Experiment 2B.
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ments. Groups SS, SC, and SW (first S = same context) remained
in ““normal’’ cages in Room 1. All animals remained in their re-
spective compartments or cages for 24 h/day during the extinction
period. A .2% saccharin solution was offered to Groups DS, SS,
and SC (second S = saccharin). Groups SS and SC drank from
“silent”’ bottles, whereas Group DS drank from ‘‘noisy’’ bottles
with metal nozzles having a 6-mm hole at the tip and containing a
small metal ball. The ball created a marked clicking noise and
provided tactile feedback contingent on licking. Group SW
(W = water), a no-extinction control group, was offered water in
‘“‘silent”” bottles. All fluid presentations lasted 30 min (0800 to
0830 h). Identical saccharin or water presentations were per-
formed on Days 4-7 (E2-E5).

Preference testing. On Days 8 and 9 (Tests 1 and 2: T1, T2),
8-h saccharin preference tests (0800 to 1600 h) were given, each
animal receiving one saccharin and one water “‘silent’’ bottle in
the conditioning context. Group DS was returned to ‘‘normal”’
cages in Room 1, while the other groups remained in their environ-
ments. The positions of the saccharin and water bottles were re-
versed between days. On Day 10 (T3), a third preference test was
given to all groups in a contextual environment different from that
of conditioning. Thus, all groups were placed in the ‘‘contextual’’
compartments, moved to Room 2, and offered fluids in ‘‘noisy’’
bottles. It should be noted that this corresponds to the extinction
context for Group DS. The percent preference for saccharin in
relation to total fluid intake was computed. Throughout, fluid
intake was recorded by weighing the bottles to the nearest 1.0 g.

Results and Discussion

All data were subjected to analysis of variance
(Kirk, 1968), based on split-plot designs, with the .05
level of significance adopted throughout. Testing of
pairwise differences between groups was performed
with the Tukey HSD test using p < .01 throughout.
The error term for these comparisons was the within-
cell variance (Kirk, 1968).

There were no significant differences between
groups on the first saccharin exposure, mean values
of Day 1 intake being: Group DS, 17.8 g; Group SS,
17.8 g; Group SC, 15.3 g; and Group SW, 18.2 g.
Analysis of Day 2 data indicated that Group SC
drank significantly more saccharin (17.0 g) than the
remaining groups—DS, 7.3 g; SS, 6.0 g; and SW,
7.5 g—resulting in a significant Groups by Days in-
teraction [F(3,20) =25.3). Thus, saccharin aversions
were reliably produced in all experimental groups.

The data from the extinction phase (E1-E5) indi-
cate that the presence or absence of the exteroceptive
contextual cues of the conditioning trials exerted at
least some control over the amount of saccharin
drunk in that there was a significant SS < DS dif-
ference for E2 (see Figure 1, left-hand panel). How-
ever, this effect is much weaker than the ‘‘same’’-
“!different’’ context effect for E1-E4 demonstrated
in a previous study (Archer et al., 1979), where the
exteroceptive stimuli were novel at the condition-
ing trial. Analysis of variance revealed a Groups
by Days interaction [F(12,80)=7.8]. Subsequent
pairwise testing showed a significantly lower sac-
charin intake in Groups DS and SS as compared to
Group SC (saccharin) and Group SW (water) on
E1-E4. Thus, the group removed from the condition-
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Figure 1. Saccharin or water intake during extinction and per-
cent saccharin preference during preference testing for four groups
of rats in Experiment 1. Change of context took place between
extinction and testing for Group DS, and between T2 and T3 for
all groups.

ing context (DS) also showed a low saccharin intake.
This finding differs from that of our previous study
(Archer et al., 1979), where no aversion was evident
in the ‘‘different”” context groups during E1-E4. A
plausible reason for this discrepancy is that the pres-
ent DS animals were placed in a completely novel
exteroceptive context during extinction, whereas the
“‘different”’ context groups of our previous study
were returned to their preconditioning environment.
This suggests that the novel exteroceptive stimuli in-
troduced on E1 suppressed saccharin intake in the DS
group (cf. Mitchell et al., 1975).

The preference test data (see Figure 1, right-hand
panel) indicate that extinction of the saccharin aver-
sion in a context different from that of conditioning
(Group DS) did not result in a decrease of the aver-
sion in the conditioning context (T1 and T2). How-
ever, reinstatement of the extinction context for
Group DS on T3 yielded evidence of an attenuated
aversion. Thus, there was a Groups by Tests inter-
action [F(6,40)=12.4]. Pairwise comparisons re-
vealed the following differences: At T1 and T2,
Groups DS and SW showed more saccharin aver-
sion than Groups SS and SC. These results indicate
that the aversion of the DS animals was as strong as
that of the animals (SW) for which water only was
present during the extinction phase. Furthermore, a
stronger aversion was evident in Group DS than in
Group SS, which had consumed saccharin in the con-
ditioning context during the extinction phase.

At T3, when a novel contextual environment was
introduced for Groups SS, SC, and SW and the ex-
tinction context was reintroduced for Group DS, the
latter group showed a lower degree of taste aversion
than did Group SW. Also, Group SS showed a sig-



nificant increase of the aversion from T2 to T3.
This effect, which we first observed in the two ‘‘same-
context” groups in Experiment 2 of our previous
study (Archer et al., 1979), probably results from a
nonspecific neophobic reaction to the novel ‘‘contex-
tual’’ environment, alternatively interpretable as an
instance of Pavlovian disinhibition of the extin-
guished aversion.

EXPERIMENT 2A

The data from Experiment 1 suggest a weak exter-
oceptive control over taste-aversion extinction when
a familiar set of exteroceptive stimuli is employed
at the conditioning trial. However, during the pref-
erence tests, strong exteroceptive control was ob-
served, in spite of the fact that the exteroceptive con-
text was familiar at conditioning. This suggests that
the animals in the DS group learned that saccharin is
relatively ‘‘nonaversive’ in the extinction context,
and that this experience has very little effect on the
aversive properties of saccharin in the conditioning
context,

The ‘‘contextual’’ compartment used at condition-
ing includes stimulus elements which may be partic-
ularly salient to the animals (relative darkness, a bot-
tle that provides auditory and tactile stimulation at
licking, and a mentholated odor). Therefore, it was
judged to be of interest to investigate the possibility
that the context-specific effects demonstrated in
Group DS of Experiment 1 are particular to the con-
textual manipulations used. To that end, in Experi-
ment 2A, the ‘‘contextual’’ environment was used as
the preconditioning and conditioning context for all
groups. In a recent study (Archer, Sjodén, Nilsson,
& Carter, 1980), we found that a novel set of exter-
oceptive stimuli introduced at a taste-aversion condi-
tioning trial failed to control subsequent water in-
take. On the basis of these data, we tentatively sug-
gested that in the presence of the taste (during extinc-
tion), there is significant control by exteroceptive
stimuli, and in the absence of the taste, there is no
exteroceptive control. In an effort to test the general-
ity of this conclusion in Experiment 2, Groups DS,
SS, and SW of Experiment 1 were compared to
another group, DW, which was offered water during
extinction in a ‘‘different’’ (from conditioning) con-
text.

Method

With the exceptions noted below, the general procedure of
Experiment 1 was maintained. Experimental treatments and con-
ditions are summarized in Table 1.

Twenty-four male Sprague-Dawley rats were assigned to four
groups (n=6). For 10 days following arrival, all groups were
housed in Room 1 (odor-free) in ‘‘normal”’ individual cages and
received water in ‘‘silent’’ bottles. Following this, the animals
were placed in ‘‘contextual’’ compartments and moved to Room 2
(Vick odor). Here they received water in ‘‘noisy’’ bottles during
a 6-day period of adjustment to a 30-min/day drinking schedule.
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On Days | and 2 (conditioning), all animals remained in com-
partments in Room 2 and were offered a .2% saccharin solu-
tion for 30 min, followed by a LiCl injection. On Day 3 (El),
the “‘different”’ context groups, DS and DW, were placed in
‘“‘normal”’ cages in Room 1, and received fluid presentations in
“silent’’ bottles. Groups DS and SS were offered saccharin, while
Groups DW and SW were offered water. Saccharin or water pre-
sentations were made under the identical contextual conditions on
Days 4-7 (E2-ES). On Days 8 and 9 (T1 and T2), Groups DS and
DW were replaced in the ‘‘contextual”” compartments in Room 2,
and all groups received 8-h saccharin preference tests in the con-
ditioning context. On Day 10 (T3), a preference test was given to
all groups in Room 1 in the extinction context of Groups DS and
DW.

Results and Discussion

There were no significant between-group differ-
ences in the amount of saccharin consumed on Days 1
and 2, mean values ranging from 10.8 to 14.0 g on
Day 1 and from 7.3 to 8.3 on Day 2. All groups
drank significantly less saccharin on Day 2, resulting
in a significant Days effect [F(1,20)=31.0]. Thus,
saccharin aversions were produced in all groups.

The data from the extinction phase (see Figure 2,
left-hand panel) indicate that the presence of the con-
ditioning context resulted in a lower saccharin intake
than when the conditioning context was absent. No
such effect of the conditioning context was evident
in the taste-absent conditions. Analysis of variance
resulted in a significant Groups by Days interaction
[F(12,80) = 8.2]. Subsequent testing of pairwise dif-
ferences indicated that Groups DS and SS (saccharin)
drank less than Groups DW and SW (water) on El;
Group SS (same context) drank less than Groups DS
(different context), SW, and DW on E2; and SS
drank less than SW on E3. These data confirm those
of Experiment 1 by showing a context-dependent ef-
fect only during intermediate stages of extinction
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Figure 2. Saccharin or water intake during extinction and per-
cent saccharin preference during preference testing for four groups
of rats in Experiment 2A. Change of context took place between
extinction and testing for Groups DS and DW, and between T2
and T3 for all groups.
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(E2). Also, they confirm previous findings (Archer
et al., 1980) by indicating that context-dependent ef-
fects seem to require the presence of the taste stim-
ulus.

The preference-test data (see Figure 2, right-hand
panel) also confirm the results of Experiment 1 in
that the group (SS) that drank saccharin in the condi-
tioning context showed very little saccharin aversion
on T1 and T2, which were performed in the con-
ditioning context. However, Group DS, which con-
sumed saccharin during the extinction phase in a con-
text different from that of conditioning, demon-
strated considerable aversion on T1 and T2. Addi-
tionally, on T1 and T2, there were no differences
between the groups that consumed water in the ‘“‘same”
(SW) or ““different”’ contexts (DW) during the ex-
tinction phase. Analysis of variance showed a
Groups by Tests interaction [F(6,40)=47.0]. Pair-
wise testing revealed that Groups DS, DW, and SW
showed greater aversions than did Group SS on T1
and T2. On T3, both water groups (DW, SW) showed
stronger aversions than did the saccharin groups
(DS, SS).

The results of Experiment 2A warrant the follow-
ing conclusions: (1) the context-dependent effects
found in Experiment 1 are not peculiar to the con-
textual manipulations employed in that experiment;
(2) the demonstration of strong exteroceptive control
over saccharin intake during the extinction phase
seems to require that (a) the exteroceptive stimuli be
novel at the conditioning trial, and (b) the taste stim-
ulus be present during extinction.

EXPERIMENT 2B

Experiment 2B consists of a continuation of Ex-
periment 2A in that the same groups of animals were
employed. Here we aimed to assess whether the
context-dependent extinction effects revealed by
preference testing could be demonstrated following a
longer interval between conditioning and extinction
or whether they were transient phenomena. To this
end, the groups of Experiment 2A were completely
rotated with respect to ‘‘same” or ‘‘different” con-
texts and fluids during the extinction phase so that
the SW group of Experiment 2A became the DS*
group in the present experiment, DW became SS*,
SS became DW*, and DS became SW*. As can be
seen from Figure 2 (right-hand panel), the water
groups (DW, SW) of Experiment 2A showed strong
and almost identical degrees of aversion during all of
preference testing. Therefore, an investigation of the
stability of context-dependent effects can be carried
out by presenting saccharin during a second extinc-
tion period to the previous water groups with one of
the groups serving as a ‘‘same’’ context condition
and one as a ‘‘different’’ (compared to that of orig-

inal conditioning) context condition. In order to fa-
cilitate comparison of results between Experiments
2A and 2B, the symbols employed for the separate
groups in Figure 2 are used for the presentation in
Figure 3 (see below) such that a certain group of ani-
mals is designated by the same symbol throughout,
although its label changes between experiments.

Method

Following the last preference test (T3) of Experiment 2A
(Day 10), all animals remained in cages in Room 1 and were given
free access to water in “‘silent’’ bottles for 10 days. On Day 20, the
bottles were removed. Experimental conditions and treatments are
summarized in Table 1.

On Day 21 (El), a second 5-day extinction phase was initiated,
and the groups that were to serve in the ‘‘same’’ context condi-
tion (SW*, SS*) were placed in the compartments in Room 2 and
received fluid presentations in the ‘‘noisy’’ bottles. Groups SS*
and DS* were offered saccharin and Groups SW* and DW* were
offered water for 30 min. Thus, Groups SW* and SS* were given
extinction trials in the conditioning context, whereas Groups DW*
and DS* received extinction trials in a ‘‘different’’ context. Iden-
tical contextual conditions and fluid presentations were main-
tained on Days 22-25 (E2-E5). On Days 26 and 27 (T1, T2),
Groups DW* and DS* were placed in the compartments in Room 2
and all groups received 8-h saccharin preference tests in the con-
ditioning context.

Results and Discussion

The results of the extinction phase (see Figure 3,
left-hand panel) indicate a context-dependent sac-
charin aversion on E2. Thus, analysis of variance
evidenced a significant Groups by Days interaction
[F(12,80) = 9.5]. Subsequent pairwise testing showed
that the saccharin groups (SS*, DS*) drank less than
the water groups (SW*, DW*) on El and E2, and
that Group DS*, placed in a context different from
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Figure 3. Saccharin or water intake during extinction and per-
cent saccharin preference during preference testing for four groups
of rats in Experiment 2B. Change of context took place between
extinction and testing for Groups DW* and DS*.



that of conditioning, drank more saccharin on E2
than Group SS*, which was placed in the condition-
ing context.

The preference-test data (see Figure 3, right-hand
panel) confirm the results of Experiment 2A in that
Group SS*, which drank saccharin in the condition-
ing context during extinction, showed almost no
aversion, in marked contrast to the strong aversion
of Group DS*, which drank saccharin in a ‘‘differ-
ent’’ context during extinction. Analysis of variance
yielded a significant Groups effect [F(3,20)=6.0].
Subsequent pairwise testing indicated that Group DS*
showed a significantly greater aversion than Group
SS*. Furthermore, testing of a combination of the
“‘different’’-context groups (SW*, which served as
Group DS in Experiment 2A, + DS*) against the
‘‘same’’-context groups combination (DW*, serving
as Group SS in Experiment 2A, + SS*), using
Scheffé’s test (Kirk, 1968, p. 90), indicated a stronger
aversion by the former combination (p < .05). Thus,
the data indicate a reliable context effect in spite of
an interval of 19 days between conditioning and ex-
tinction. It can therefore be concluded that the taste-
present context-dependent effect is a highly stable
phenomenon.

GENERAL DISCUSSION

The results of the present experiments extend our
previous findings (Archer et al., 1979) in the follow-
ing ways: (1) Extinction phase: (a) The presence or
absence of a familiar exteroceptive conditioning con-
text controls saccharin intake during extinction to a
lesser degree than when a novel exteroceptive condi-
tioning context is used. (b) Exteroceptive control of
fluid intake requires the presence of the taste CS at
testing. (2) Preference tests: The presence or absence
of the exteroceptive conditioning context during the
extinction phase markedly influences the strength of
saccharin aversion on subsequent preference tests, al-
though the aversion was established in a familiar
conditioning context. (3) Both phases: (a) The ef-
fects demonstrated are not particular to either the
“normal’”’ or ‘‘contextual’’ conditioning contexts,
but can be shown with both. (b) What the animal
learns about the exteroceptive conditioning context
influences extinction- and preference-test values ob-
tained 19-25 days after conditioning. Thus, context-
dependent effects represent a highly stable phenom-
enon.

It has been proposed that taste-aversion learning
has several unique properties which distinguish it
from other learning paradigms (e.g., Kalat, 1977).
Among these properties are that rats ‘‘tend to ignore
external events’’ when faced with a taste-nausea con-
tingency (Revusky & Garcia, 1970, p. 22; see also
Garcia, Hankins, & Rusiniak, 1974; Garcia, McGowan,
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& Green, 1972; Rozin & Kalat, 1971), and that taste-
aversion learning, in contrast to other types of learn-
ing, generalizes readily to a new environment (Garcia,
Kovner, & Green, 1970). The present findings contra-
dict both of these propositions and support our pre-
vious argument that rats ‘‘do learn about the back-
ground context as well as the taste stimulus in taste-
aversion conditioning”’ (Archer et al., 1979, p. 21).
Furthermore, the data raise the following questions:
Under what conditions do rats learn about the exter-
oceptive context, and, about what exteroceptive stim-
uli do they learn?

Recent findings (Galef & Osborne, 1978) indicate
that the presence of a novel taste stimulus at the con-
ditioning trial is necessary to establish avoidance of
visually distinctive food objects. Our present data
suggest that novelty is essential also with respect to
the exteroceptive stimuli themselves. However, the
extinction data do not unequivocally imply that rats
do not learn about a familiar conditioning context in
contrast to a novel one. The demonstration of exter-
oceptive control over saccharin intake during the ex-
tinction phase rests upon a comparison of ‘‘same’’
and ‘‘different’’ context groups. Thus, if the extinc-
tion values for the ‘‘different’’ context groups are
low because a novel context was introduced on El,
the lack of significant ‘‘same’’ < “‘different’’ effects
could be attributed partly to the novelty-familiarity
aspect of the extinction context (cf. Mitchell et al.,
1975). Conversely, the large ‘‘same”” < ‘‘different’’ ef-
fects obtained with a novel conditioning context
(Archer & Sjodén, 1979a, 1979b; Archer et al., 1979)
may be inflated, since the ‘‘different’’ context groups
in these experiments were placed in a previously fa-
miliar context during extinction.

The finding of context-dependent extinction ef-
fects on the preference tests irrespective of the rela-
tive novelty of the exteroceptive conditioning context
could be taken as an indication that the animals
learn about a familiar conditioning context as well as
a novel one. Otherwise, the low preference values of
the DS groups on T1 and T2 and their dramatic in-
crease on T3 become difficult to explain, unless the
animals learned, at conditioning, that ‘‘saccharin is
aversive in all contexts’’ and, at extinction, ‘‘but not
in this context.”” The context-dependent effect shown
on E2 in both experiments makes the latter line of
reasoning untenable: if the animals learned at condi-
tioning that saccharin is aversive in all contexts, there
would be no DS > SS difference. Thus, we tenta-
tively conclude that rats learn about a familiar as well
as a novel exteroceptive context at conditioning, but
that the control exerted by a novel context is stronger
than that exerted by a familiar one. Further research,
controlling for the relative familiarity of the extinc-
tion context in D groups, is necessary to settle this
issue.
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In order to account for the stronger control over
subsequent saccharin intake exerted by a novel condi-
tioning context (Archer et al., 1979) as compared to
a familiar one, we propose that a neophobic response
to the taste + exteroceptive context (as evidenced by
a depression of fluid intake) mediates these effects.
Mitchell and his collaborators (e.g., Mitchell, Parker,
& Johnson, 1976) have previously suggested a simi-
lar argument to account for the findings that (1) a
novel taste stimulus exerts stronger control over post-
conditioning fluid intake than a familiar one, and
(2) the relative novelty of exteroceptive stimuli is a
strong determinant of their associability with illness
(Mitchell et al., 1975). The present findings further
support Mitchell et al.’s two-process theory of taste-
aversion learning according to which an associative
CS-UCS component is superimposed upon a neo-
phobic response to the taste + exteroceptive context.
Moreover, we suggest that the animal brings to the
learning situation, not an ‘‘associative apparatus’’
(Seligman & Hager, 1972, p. 3) which has ecologi-
cally determined, species-specific characteristics, but,
rather, a tendency to react with withdrawal and dis-

ruption of ongoing behavioral sequences when novel -

stimuli are presented. It is suggested that the question
of ‘“‘preparedness’’ (Seligman, 1970) is not so much
concerned with learning (associative) mechanisms as
with unconditioned responses. We have recently ob-
tained further data supporting this line of reasoning
(Archer & Sjodén, 1979a, 1979b).

REFERENCES

ArcHER, T., & Ss6pEn, P. O. Positive correlation between pre-
and postconditioning saccharin intake in taste aversion learning.
Animal Learning & Behavior, 1979, 7, 144-148. (a)

ArcHER, T., & Si6pEN, P. O. Neophobia in taste-aversion con-
ditioning: Individual differences and effects of contextual
changes. Physiological Psychology, 1979, 7, 364-369. (b)

ARrcHER, T., Si6pEN, P. O., NiLsson, L.-G., & CarTER, N. Role
of exteroceptive background context in taste-aversion condi-
tioning and extinction. Animal Learning & Behavior, 1979,
7,17-22.

ArcHER, T., Sj0opéN, P. O., NiLsson, L.-G., & Carter, N.
Exteroceptive context in taste-aversion conditioning and extinc-
tion: Odour, cage, and bottle stimuli. Quarterly Journal of
Experimental Psychology, 1980, in press.

Barker, L. M., Best, M. R., & DomJsaN, M. Learning mech-
anisms in food selection: Waco, Tex: Baylor University Press,
1977.

Domsan, M., & WiLson, N. E. Specificity of cue to consequence
in aversion learning in the rat. Psychonomic Science, 1972,
26, 143-145.

GaLEF, B. G., J&., & OsBorNE, B. Novel taste facilitation of the
association of visual cues with toxicosis in rats. Journal of
Comparative and Physiological Psychology, 1978, 92, 907-916.

GaRcla, J., HankiIns, W. G., & Rusiniak, K. W. Behavioral
regulation of the milieu interne in man and rat. Science, 1974,
185, 823-831.

GaRcia, J., KiMeLporr, D. J., & Hunr, E. L. The use of ioniz-

ing radiation as a motivating stimulus. Psychological Review,
1961, 68, 383-395.

GARCIA, J., KiIMELDORF, D. J., & KoeLLING, R. A. Conditioned
aversion to saccharin resulting from exposure to gamma radia-
tion. Science, 1955, 122, 157-158.

GaRrcia, J., & KoerLLing, R. A, Relation of cue to consequence
in avoidance learning. Psychonomic Science, 1966, 4, 123-124.

Gargcia, J., & KoeLLing, R. A. A comparison of aversions
induced by X-rays, toxins, and drugs in the rat. Radiation
Research Supplement, 1967, 7, 439-450.

Garcia, J., Kovner, R., & Green, K. F. Cue properties vs.
palatability of flavors in avoidance learning. Psychonomic
Science, 1970, 20, 313-314.

GARCIA, J., McGowan, B. K., ErviN, F. R., & KoeLLING, R. A.
Cues: Their relative effectiveness as a function of the reinforcer.
Science, 1968, 160, 794-795.

GARcia, J., McGowan, B. K., & Green, K. F. Biological con-
straints on conditioning. In M. E. P. Seligman & J. L. Hager
(Eds.), Biological boundaries of learning. New York: Appleton-
Century-Crofts, 1972.

GrekN, K. F., HoLMsTrOM, L. S., & WoLLMmaN, M. A, Relation
of cue to consequence in rats: Effect of recuperation from
illness. Behavioral Biology, 1974, 10, 491-503.

KaLat, J. W. Biological significance of food aversion learning.
In N. W, Milgram, L. Krames, & T. M. Alloway (Eds.),
Food aversion learning. New York: Plenum Press, 1977.

Kirk, R. E. Experimental design: Procedures for the behavioral
sciences. Belmont, Calif: Brooks/Cole, 1968.

Mirvgram, N. W., KraMks, L., & ArLoway, T. M. Food aver-
sion learning. New York: Plenum Press, 1977.

MitcHELL, D., KirscuBaum, E. H., & Perry, R. L. Effects of
neophobia and habituation on the poison-induced avoidance of
exteroceptive stimuli in the rat. Journal of Experimental Psy-
chology: Animal Behavior Processes, 1975, 104, 47-55.

MircuiLL, D., PARkeR, L. F., & Jounson, R. Absence of a
generalization decrement in the poison-induced avoidance of
interoceptive stimuli in the rat. Physiological Psychology, 1976,
4, 121-123.

Nacuman, M., & AsuEg, J. H. Learned taste aversions in rats
as a function of dosage, concentration and route of administra-
tion of LiCl. Physiology & Behavior, 1973, 10, 73-78.

RevUsky, S. Learning as a general process with emphasis on data
from feeding experiments. In N. W. Milgram, L. Krames, &
T. M. Alloway (Eds.), Food aversion learning. New York:
Plenum Press, 1977.

REvUsKyY, S., & BEpARF, E. W, Association of illness with inges-
tion of novel foods. Science, 1967, 155, 219-220.

Revusky, S. H., & GaRrcia, J. Learned associations over long
delays. In G. H. Bower & J. T. Spence (Eds.), The psychology
of learning and motivation: Advances in research and theory
(Vol. 4). New York: Academic Press, 1970.

Rozin, P., & Karat, J. W. Specific hungers and poison avoidance
as adaptive specializations of learning. Psychological Review,
1971, 78, 459-486.

SeLieMaN, M. E. P. On the generality of the laws of learning.
Psychological Review, 1970, 77, 400-418.

SeLieMmaN, M. E. P., & HaceR, J. L. Biological boundaries of
of learning. New York: Appleton-Century-Crofts, 1972.

SHETTLEWORTH, S. J. Constraints on learning. In D. S. Lehrman,
R. S. Hinde, & E. Shaw (Eds.), Advances in the study of behav-
ior (Vol. 4). New York: Academic Press, 1972.

WirTLIN, W. A., & BrooksHIRE, K. H. Apomorphine-induced
conditioned aversion to a novel food. Psychonomic Science,
1968, 12, 217-218.

(Received for publication December 4, 1979;
revision accepted January 30, 1980.)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




