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The widespread influence of the
Rescorla-Wagner model
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The theory of Pavlovian conditioning presented by Robert Rescorla and Allan Wagner in 1972 (the
Rescorla-Wagner model) has been enormously important in animal learning research. It also has
been applied in a variety of areas other than animal learning. We summarize the contribution of the
Rescorla-Wagner model to research in verbal learning, social psychology, human category learning,
human judgments of correlational relationships, transitive inference, color aftereffects, and physio-
logical regulation. We conclude that there have been few models in experimental psychology as in-

fluential as the Rescorla-Wagner model.

The late 1960s was an exciting time for investigators
of basic associative processes. Challenges to the view
that pairing was sufficient to establish an association be-
tween events were coming from many quarters. Robert
Rescorla, a new PhD from the University of Pennsylvania,
published his influential paper suggesting that the contin-
gency (or correlation) between events, rather than con-
tiguity (or pairing), was the crucial factor in establishing
associations (Rescorla, 1967). Leon Kamin, at McMaster
University, reported a new phenomenon, “blocking,” and
rediscovered an old one, “overshadowing,” both of which
were further demonstrations that a simple pairing analy-
sis of classical conditioning was apparently inadequate
(Kamin, 1968). Allan Wagner and colleagues, at Yale
University, reported another phenomenon, “cue validity,”
that made essentially the same point: There are condi-
tions under which conditional and unconditional stimuli
(CSs and UCSs) are paired, but apparently little is learned
about the relationship between them (Wagner, Logan,
Haberlandt, & Price, 1968).

Rescorla assumed a position at Yale University, where
he collaborated with Wagner in the development of the
model that integrated and made sense of these (and other)
then-recent findings about Pavlovian conditioning. Res-
corla and Wagner presented their model to Kamin and the
other participants at a conference on classical condition-
ing that was held at McMaster University in May 1969.
We now know that the attendees at that conference were
present at the inauguration of an important era in condi-
tioning research.
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The conference was organized by Abraham H. Black
and William F. Prokasy, who co-edited a volume based
on the conference presentations. That volume contained
the widely cited presentation of the Rescorla—Wagner
model (Rescorla & Wagner, 1972). Wagner and Rescorla
elaborated the model to instances of inhibitory condi-
tioning at a conference on inhibition held at the Univer-
sity of Sussex in April 1971. The proceedings of that
conference provide the other seminal discussion of the
model (Wagner & Rescorla, 1972).

THE RESCORLA-WAGNER MODEL

Not all stimuli present during learning subsequently
control behavior. Factors such as the previous history of
the stimuli, and their relative saliences, importantly deter-
mine whether or not they will be effective. Thus, if a par-
ticular CS (say, a light) has been associated with a UCS,
and the light subsequently is compounded with a second
CS (say, a tone), with this light + tone compound still
being paired with the UCS, little is learned about the tone
(despite extensive tone—UCS pairings). That is, prior train-
ing with one component of a compound will “block” the
conditioning of a second component; in this example, the
light blocks the tone. Kamin (1968, 1969a, 1969b) ex-
tensively investigated this “blocking” phenomenon.

Kamin also further studied “overshadowing,” a phe-
nomenon described by Pavlov (1927, pp. 142-143 and
269-270). In the example of blocking, the light was pre-
trained prior to being compounded with the tone, and
subjects learned little about the tone—the added ele-
ment. Sometimes, even if there is no prior training of an
element of a compound CS, subjects will still learn little
about one of the elements. This occurs if one element is
more “salient” than the other (other things being equal, a
subject trained with a more salient CS will learn more
rapidly than a subject trained with a less salient CS). Ifa
light CS is more salient than a tone CS, the effect of pair-
ing a UCS with the light + tone compound will be to
strongly associate the light with the UCS, with little as-
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sociative strength developing between the tone and the
UCS (the light overshadows the tone).

Prior to Kamin’s research, and the development of the
Rescorla—Wagner model, most of these findings had
been explained by a selective attention mechanism (e.g.,
Lawrence, 1963); stimuli not attended to are function-
ally absent. Thus, in the overshadowing example de-
scribed above, subjects fully attend to the more salient
light, and attend little if at all to the less salient tone, and
little is learned about the tone—UCS relationship. How-
ever, some Pavlovian conditioning findings indicating
that not all simultaneously presented CSs paired with a
UCS come to elicit conditional responses (CRs) were not
readily explicable by an attentional mechanism (Kamin,
1969a, 1969b). Kamin’s intuition was that subjects learn
about events only to the extent that they are “surprising.”
In terms of Pavlovian conditioning, the reason why cer-
tain CS—-UCS associations may not be formed is not be-
cause the subject does not attend to the CS; rather, it is
because the UCS is already signaled by other CSs, and
thus is not surprising. Kamin’s notion that UCSs are ef-
fective to the extent that they are surprising was captured
by the Rescorla—Wagner model.

The model is very successful in dealing with many
variables that affect compound conditioning effects such
as blocking and overshadowing. It integrates many other
conditioning phenomena (e.g., contingency effects, Res-
corla, 1967) with compound conditioning effects by
treating context cues (i.¢., the environment in which con-
ditioning occurs) as it does explicit CSs. Thus, most con-
ditioning preparations, even those that nominally have
only a single CS, are treated the same as compound con-
ditioning preparations; the UCS may be presented in
some relationship with only the implicit context CS (i.e.,
the UCS is presented in the conditioning context at times
when the explicit CS is not presented), or with a com-
pound CS (i.e., the UCS paired with the explicit CS is
also paired with the simultaneously presented context
cues). When a compound CS is paired with a UCS, each
element of the compound competes for the limited
amount of associative strength that can be supported by
the UCS. This asymptotic level of associative strength,
A, is proportional to the intensity of the UCS.

In the years since the model has been proposed, it has
inspired considerable research, and thus has received ex-
tensive scrutiny. It is apparent that the model has enjoyed
many successes, and it also has many shortcomings. It is
not our purpose to critically evaluate the model. That has
been done, both some years ago (Walkenbach & Had-
dad, 1980) and more recently (Miller, Barnet, & Gra-
hame, 1995). Rather, our purpose is to summarize the in-
fluence of the model in many areas of psychology.

The model has become an integral part of animal learn-
ing. Its influence is apparent in almost all contemporary
animal learning texts. These texts discuss both the suc-
cesses and shortcomings of the model, but are laudatory
with respect to the influence and power of the model. To
cite just a few more-or-less arbitrarily selected examples:
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The Rescorla—Wagner model has proved to be one of the
most remarkable and influential models in psychology.
(Lieberman, 1990, p. 116)

The model may prove to be a major landmark in the de-
velopment of our understanding of learning. (Lieberman,
1990, p. 134)

Their [Rescorla and Wagner’s] model is simple and rea-
sonable, and it works. (Malone, 1991, p. 302)

[The Rescorla—Wagner model is] one of the most famous
theories of classical conditioning. (Mazur, 1994, p. 88)

As the first formal theory that attempted to predict when
a US will promote associative learning, it is guaranteed a
prominent place in the history of psychology. (Mazur,
1994, p. 96)

Of course, in the quarter-century since the model was
presented there have been other analyses of Pavlovian
conditioning. However, it is an affirmation of the impor-
tance of the Rescorla~Wagner formulation that “all sub-
sequent attempts to explain Pavlovian conditioning have
in one way or the other been responses to apparent short-
comings or limitations of the Rescorla—Wagner theory”
(Schwartz & Robbins, 1995, p. 113). Indeed, some of
these responses to the “shortcomings” have led to major
theoretical developments. One reason why the model
“works” is because it treats the context in which condi-
tioning occurs as it does explicit CSs. Dissatisfaction
with this approach, and evidence that context cues may
be fundamentally different from phasic cues, has led to
the development of a major literature on modulatory
mechanisms in Pavlovian conditioning (see review by
Swartzentruber, 1995). One reason why the model is
simple is because it does not incorporate temporal vari-
ables. Evidence that temporal variables are crucial to the
course of conditioning has led to the substantial advance-
ments of scalar expectancy theory (see, e.g., Cooper, 1991;
Gibbon, 1991).

The authors of the Rescorla-Wagner model realized
its limitations (see, e.g., James & Wagner, 1980; Wagner
& Rescorla, 1972; Zimmer-Hart & Rescorla, 1974), and
proposed alternatives (see, e.g., Wagner, 1981; Wagner
& Brandon, 1989). Many other investigators have mod-
ified and elaborated the 1972 version of the Rescorla—
Wagner model to make it better able to deal with new
situations and new data—often data that resulted from
experiments inspired by the model (e.g., Blough, 1975;
Chiang, 1993; Daly & Daly, 1982; Frey & Sears, 1978;
Mackintosh, 1975; Miller & Matzel, 1988; Pearce &
Hall, 1980). However, “uniformly, all of these newer
models are highly complex and/or have their own lists
of failures at least as extensive as that of the Rescorla—
Wagner model” (Miller et al., 1995, p. 381).

The Rescorla-~Wagner model has not only been a dom-
inant influence in animal learning research, but it has
also had substantial impact in other disciplines: “The
Rescorla—Wagner model has been the primary export of
traditional learning theory to other areas of psychology”
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(Miller et al., 1995, p. 363). The first such export was to
the area of verbal learning.

VERBAL LEARNING

A good deal of verbal learning research has involved
paired—associate learning. Subjects study a list of paired
items (e.g., nonsense syliables), and are instructed to
generate the second, or “response,” item when presented
with the first, or “stimulus,” item (or when presented with
some component of the stimulus item). Results of many
experiments indicate that not all features of the stimulus
item function equally well as retrieval cues for the re-
sponse item (see review by Rudy, 1974). For example,
Postman and Greenbloom (1967) reported that when
trigrams serve as paired-associate stimuli, the letter in
the first position in the stimulus trigram was more effec-
tive than the other letters in eliciting the response item.
Other verbal learning researchers have described paired—
associate phenomena that are very similar to the over-
shadowing and blocking effects seen in animal learning
(e.g., Underwood, Ham, & Ekstrand, 1962, and Richard-
son & Stanton, 1972, respectively). These and similar
findings have traditionally been attributed to selective-
attention processes (see, e.g., James & Greeno, 1967;
Richardson, 1971). Shortly after the Rescorla-Wagner
model was published, Jerry Rudy (1974) described how
such paired—associate learning phenomena were similar
to conditioning phenomena, and, like the conditioning
phenomena, were better explained by the Rescorla—
Wagner model than by a selective-attention process.

Subsequently, Richardson (1976) examined the
paired—associate literature to evaluate the extent to
which available findings supported either selective-
attentional analyses or Rudy’s (1974) elaboration of the
Rescorla—Wagner model. The results were inconclusive.
Although the Rescorla—Wagner model was clearly supe-
rior to alternatives in explaining some paired—associate
phenomena, others seemed to require attentional mech-
anisms. In subsequent years, researchers interested in
human memory and cognition have tended to use proce-
dures other than paired—associate learning. Interest has
focused on other problems, such as classification strate-
gies, and other approaches, such as connectionist models.

HUMAN CATEGORY LEARNING

Perhaps the most widely appreciated application of
the Rescorla~Wagner model at present is in the area of
connectionist (adaptive network) models of category
learning. Adaptive networks consist of processing units
or nodes connected by weighted unidirectional links of
activation. The nodes are separated into layers: an input
layer, an output layer, and hidden layers. When a stimu-
lus is presented to the network, a set of input nodes is ac-
tivated. These nodes pass their weighted activation to
nodes in the next layer. The resulting pattern of activa-
tion in the output layer corresponds to the estimated out-

come. The network then receives feedback regarding the
desired output. The weights are adjusted to bring the out-
put closer to the feedback. By repeated cycling through
output—feedback pairings, the system “learns” the
weights that will achieve the closest match.

Gluck and Bower (1988) described a simple network
model for human category learning that is formally
equivalent to the Rescorla—Wagner model. This simple
network consists of a layer of input nodes, each repre-
senting a feature of the exemplar to be categorized, con-
nected in parallel to a layer of output nodes representing
the categories. Learning to categorize the exemplars con-
sists of adjusting the weights of the links between the
input and output nodes to increase the probability of
making correct categorizations. The weights are altered
according to the “Least Means Square” (LMS) rule, or
the “delta rule,” which is mathematically equivalent to the
Rescorla—Wagner learning rule (Sutton & Bardo, 1981).

The utility of the “Rescorla—Wagner/LMS rule” has
been demonstrated in many categorization experiments.
For example, Gluck and Bower (1988) studied how peo-
ple categorize hypothetical “patients” with various
“symptoms” as having certain “diseases.” There were
two diseases, one that occurred frequently (the common
disease), the other rarely (the rare disease). The proba-
bility of each disease conditionalized on the target symp-
tom, however, was the same. Gluck and Bower found
that when the target symptom was present, subjects di-
agnosed the rare disease more often than the common
disease, even though the two conditional probabilities
were identical. They showed that this result can be sim-
ulated by a connectionist network, using the Rescorla—
Wagner learning rule, in which the symptoms are the
input and the diagnosis is the output. They concluded
that the Rescorla—Wagner/LMS rule was better than al-
ternatives in describing the data. Shanks (1990, 1991), in
a series of elegant experiments that included many con-
trol conditions, reported similar results. He concluded
that the human categorization data “parallel results found
in animal conditioning experiments and are readily re-
produced by the connectionist network model” (Shanks,
1991, p. 433).

HUMAN JUDGMENTS OF
CORRELATIONAL RELATIONSHIPS

There are various procedures used to study how hu-
mans judge the relationship (contingency or correlation)
between events (see Allan, 1993). The “active proce-
dure” is analogous to instrumental conditioning. With
this procedure, the subject may, or may not, make a re-
sponse (e.g., press a button), and an event (e.g., presenta-
tion of a light) may, or may not, occur after the response.
The subject is asked to judge the relationship between
the response and the event. The “passive procedure” is
analogous to Pavlovian conditioning. Events are pre-
sented to the subject (e.g., fictitious information about
particular foods eaten by a patient, and the occurrence



of allergic reactions). In this example of the passive pro-
cedure, the subject is asked to judge the relationship be-
tween the food and the reaction.

Two broad categories of explanations of the effects of
contingency manipulations on judgments have received
extensive evaluation: rule-based models and associative
models (see Allan, 1993; Shanks, 1993). Rule-based mod-
els represent organisms as intuitive statisticians who ex-
tract contingency information by applying a rule to inte-
grate probabilities or frequencies of events. Associative
models postulate that apparent contingency learning is
really the result of associations formed between all con-
tiguously presented events.

There is now considerable evidence that the results
from many studies are better captured by an associative
model, like the Rescorla—Wagner model, than by a vari-
ety of rule-based models (see Allan, 1993; Shanks, 1993).
The Rescorla—Wagner model, and its descendants (see,
e.g., Shanks & Dickinson, 1987; Van Hamme & Wasser-
man, 1994) can account for much of the human contin-
gency data. In particular, the model has been supported
by a variety of demonstrations that conditioning-like ma-
nipulations have conditioning-like effects. For example,
judgments of correlation are affected by signaling con-
textual manipulations, show changes over trials, and are
subject to blocking, conditioned inhibition, and relative
cue validity.

The Rescorla—Wagner model has stimulated much of
the exciting research concerned with judgments of rela-
tionships. The model has prompted the examination of
important issues unlikely to have been explored outside
the framework of associative models.

As we noted in the previous section, a connectionist
model with two layers (input and output) that incorpo-
rates the LMS learning rule is mathematically equivalent
to the Rescorla-Wagner model. While most of the liter-
ature concerned with human judgments of correlational
relationships has relied on the language of the Rescorla—
Wagner model, there are recent papers that have reported
successful modeling of such judgments within a con-
nectionist framework (e.g., Shanks, 1994).

REASONING

When informed that A is related to B (e.g., A> B) and
B isrelated to C (e.g., B > C), transitive inference is dem-
onstrated by the ability to infer, from the two premises,
the relationship between A and C (in this example, A >
(). The development of such inference has been impor-
tant in theories of child development (Flavell, 1963), and
language is crucial in some analyses of this type of rea-
soning (Clark, 1969; Sternberg, 1980). For example,
Sternberg concluded that to solve transitive inference
problems, “subjects first decode the linguistic surface
structure of the premises into a linguistic deep structure
and then recode the linguistic deep structure into a spa-
tial array” (p. 155). However, transitive inference recently
has been demonstrated in several nonhuman animals, in-
cluding chimpanzees, squirrel monkeys, rats, and pigeons
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(see summaries by Wynne, 1995, in press). Indeed, such
inferential abilities likely are important for species other
than humans. For example, humans may find their transi-
tive inference abilities useful for choosing items from a
restaurant menu (see Sternberg, 1980), but many animals
also find it adaptive to rank their preferences for foods in
a transitive manner (see Wynne, 1995). Some animals
must estimate their social rank with respect to many con-
specifics without engaging each of them in aggressive
interactions (Wynne, 1995). The fact that transitive in-
ference is seen in a variety of nonhuman animals has mo-
tivated the development of models that can explain the
phenomenon without recourse to verbal or “mental scal-
ing” mechanisms.

After demonstrating transitive inference in pigeons
(the first demonstration in a nonhuman, nonprimate),
Fersen, Wynne, Delius, and Staddon (1991) proposed a
conditioning analysis of the phenomenon. Couvillon and
Bitterman (1992) suggested that the Fersen et al. model
was overly complicated. They applied a simple linear-
operator model, the Bush—Mosteller model, to account
for transitive inference. Wynne (1995) indicated inade-
quacies of the Bush—Mosteller model in describing some
instances of such inference. Wynne evaluated several as-
sociative analyses of the available transitive inference
data, and suggested that the findings could be better cap-
tured by the descendent of the Bush—Mosteller model, the
Rescorla—Wagner model: “A Rescorla-Wagner-based
model can account for transitive inference under all condi-
tions in the literature” (Wynne, 1995, p. 207).

SOCIAL PSYCHOLOGY

According to the Rescorla—Wagner model, context cues
function as do explicit CSs. Many seemingly complex
learning feats (e.g., the apparent ability of animals to cal-
culate the probabilities of the UCS in the presence and in
the absence of the CS) can be explained parsimoniously
by assuming that context cues compete with the CS for
associative strength.

Context effects are also important in social psychol-
ogy—especially in the area of interpersonal attraction
(see, e.g., Berschied, Brothen, & Graziano, 1976). The
extent to which an individual is found to be “attractive”
depends on the attractiveness of other simultaneously
present individuals. In one experiment, for example, sub-
jects believed that they were engaged in conversations
with unseen strangers. The extent to which subjects found
a particular stranger attractive (as measured by the alacrity
with which subjects initiated conversation with the
stranger) was modulated by the presence of other strangers
whom the subject already found attractive (Cramer, Weiss,
Steigleder, & Balling, 1985). Cramer et al. drew analo-
gies between classical conditioning variables and vari-
ables demonstrated to be important in the formation of
interpersonal attraction. On the basis of the Rescorla—
Wagner model, they developed “attraction equations” to
interpret their own data, and to reinterpret many other
interpersonal attraction findings in social psychology.
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Lanzetta and Orr (1980, 1981) presented another ap-
plication of the Rescorla—Wagner model to social psy-
chology. They suggested that the Rescorla—Wagner model
is relevant to understanding the motivational effect of fa-
cial expressions. Subjects received galvanic skin response
conditioning in which a tone CS was paired with a shock
UCS. The tone CS was compounded with another cue—
a photograph of a model depicting one of two affective
facial expressions (“happy” or “fearful”). The extent of
conditioning to the tone depended on the emotional con-
tent of the facial expression (e.g., little was learned about
a tone that was presented simultaneously with a fearful
expression). The authors suggested that their results were
similar to overshadowing effects in classical conditioning,
and related their findings to the Rescorla—Wagner model.

PERCEPTION

Conditioning researchers are often occupied by study-
ing the effects of paired presentation of events. Generally
these paired events consist of “relatively neutral” sen-
sory CSs and “biologically significant” UCSs. Some-
times both events are sensory (lights, tones, etc.); in-
deed, the study of paired presentation of sensory events
has a long history in learning research (see, e.g., Brogden,
1939; Rescorla & Durlach, 1981; see also Hall, 1991),
and the results of such studies have elucidated associa-
tive process. Perception researchers, too, often study the
effects of paired presentation of sensory events—typi-
cally to elucidate the organization of the visual system.
One perceptual phenomenon that results from such sen-
sory pairings has attracted the interest of both learning
and perception researchers—the orientation-contingent
color aftereffect. This aftereffect was first reported by
Celeste McCollough in 1965, and generally is termed the
“McCollough effect.” The McCollough effect results from
pairing grid orientation with color. For example, during
an “induction” period the subject is presented with a grid
constructed of black-and-green horizontal bars alternat-
ing with a grid of black-and-magenta vertical bars. Fol-
lowing such induction, complementary color aftereffects
contingent on bar orientation are noted—black-and-white
assessment grids appear colored. In this example, the
white space between black horizontal bars appears pink-
ish, and the white space between black vertical bars ap-
pears greenish.

Murch (1976) suggested that the McCollough effect
is a type of Pavlovian conditioning: “The lined grid in
inspection functions as a conditioned stimulus (CS) while
color functions as the unconditioned stimulus (UCS). As
aresult of the pairing of the CS (lined grid) with the UCS
(color) a conditioned response (CR) develops so that the
adaptive response of the visual system to the color is
evoked by the lined grid” (p. 615). There has been con-
siderable controversy about the value of interpreting the
McCollough effect as an instance of classical condition-
ing (see, e.g., Allan & Siegel, 1986; Dodwell & Hum-
phrey, 1993; Skowbo, 1984), but there have been many

reports supporting this associative analysis of the phe-
nomenon (e.g., Brand, Holding, & Jones, 1987; Eissen-
berg, Allan, Siegel, & Petrov, 1995; Siegel, Allan, & Eis-
senberg, 1992; Westbrook & Harrison, 1984). Many of
the experiments evaluating the conditioning interpreta-
tion of the McCollough effect have been inspired by the
Rescorla-Wagner model. The results of these experi-
ments suggest that the model can account for many as-
pects of the McCollough effect (and other contingent af-
tereffects; see Siegel & Allan, 1992) that are not readily
interpretable by alternative formulations.

Although various researchers have offered alterna-
tives to the conditioning analysis of the McCollough ef-
fect (e.g., Bedford, 1995; Dodwell & Humphrey, 1990),
we have suggested elsewhere that these alternatives either
are not supported by the empirical data (Allan & Siegel, in
press), or are not distinguishable from a Rescorla—Wagner-
based conditioning interpretation (Allan & Siegel, 1993).

PHYSIOLOGICAL REGULATION

We live in a highly variable environment that provides
many threats to our existence, both external (e.g., ambi-
ent temperatures that are too hot or too cold) and inter-
nal (e.g., toxic reactions to drugs, or to wastes produced
by our cells). We survive because we have mechanisms
to detect and correct these disturbances. The process of
detecting and correcting deviations from optimal levels
of physiological functioning is termed “homeostasis”
(Cannon, 1929). It would be impossible to overstate the
importance of homeostatic principles in physiology:
“Any paper published today, at least in physiology, which
is worth the paper it is printed in, should further clarify
a homeostatic mechanism” (Langley, 1973, p. 293).

Several researchers have suggested that deviations
from optimal levels of functioning are corrected by re-
sponses made in anticipation of perturbations (“predic-
tive homeostasis,” or “feedforward homeostasis™), as
well as by responses unconditionally elicited by pertur-
bations (“reactive homeostasis,” or “feedback homeo-
stasis”) (see, e.g., Moore-Ede, 1986; Siegel, 1991). The
study of predictive or feedforward homeostasis is the
study of Pavlovian conditioning: “Feedforward means
anticipation. It means responding, not to disturbances, but
to stimuli that have been associated with disturbances in
the past” (Toates, 1979, p. 99).

Recently, Dworkin (1993) has described how a modi-
fied version of the Rescorla—Wagner model may help us
to understand the contribution of anticipatory physio-
logical regulatory responses to homeostasis. A “distur-
bance,” which disrupts homeostasis, often has two com-
ponents: sensory and physiological. For example, eating
candy involves both a sweet taste (sensory component)
and an elevation in blood sugar (physiological compo-
nent). The elevation in blood sugar unconditionally elic-
its homeostatic corrections (e.g., insulin release) that
maintain glucose homeostasis. With sufficient experi-
ence in eating candy, the sweet taste conditionally elicits



such gluco-regulatory, homeostatic responses. One of
the models that Dworkin has proposed to describe the re-
lationship between unconditional and conditional con-
tributions to homeostasis, the “lumped-parameter condi-
tioned regulation model” (Dworkin, 1993, pp. 59-68), is
based on the Rescorla—Wagner model. The lumped-
parameter model differs from the Rescorla—Wagner model,
however, in the treatment of A. In the Rescorla—Wagner
model, this parameter, representing the maximum asso-
ciative strength that can be supported by a given UCS, is
based on the UCS magnitude, and is fixed for all trials
with that UCS. In Dworkin’s regulation model, A is based
on the unconditional response (UCR), rather than the
UCS; A represents the UCR magnitude on each trial.
Thus, as homeostatic responses increasingly attenuate
the disturbance, the magnitude of A decreases. This mod-
ification of the Rescorla—Wagner model (together with
other features derived from the mathematics of control
theory) provides a basis for dynamic stability and long-
term regulation of bodily functions.

CONCLUSION

The Rescorla—Wagner model has influenced several
generations of psychologists who study basic learning
processes. As has been documented in this article, it has
also influenced research in many other areas of psychol-
ogy. The model provides a simple, mechanistic interpre-
tation of seemingly complex phenomena. lts application
to such phenomena has not been without criticism. For
example, Dodwell and Humphrey (1993) suggested that
Allan and Siegel’s (1993) application of the Rescorla—
Wagner model to the McCollough effect “attempts to di-
vert modeling to a different direction from the one we find
most insightful, not to say compelling” (p. 347). Marko-
vits and Dumas (1992) took exception to Fersen et al.’s
(1991) associative analysis of transitive inference in pi-
geons: “Great care must be taken before it is possible to
unambiguously equate complex cognitive abilities with
simple information-processing mechanisms” (p. 312).
Wynne (in press) cogently addressed such criticisms:
“Where once physical scientists were chastised for finding
explanations for physical phenomena that did away with
the need for God’s continuous oversight, so in our times
psychologists are criticized for finding explanations for
cognitive phenomena at a more basic, mechanistic level.”

The Rescorla-Wagner model was developed to explain
animal conditioning findings. As has been indicated, the
model has spawned many descendants. These newer alter-
natives better address some conditioning phenomena
(Miller et al., 1995), and may better address some findings
in areas discussed in this article. Although researchers in
many areas outside animal learning have found classic
Rescorla—Wagner to be sufficient for their needs, these re-
searchers might also find it useful to examine successors
to the Rescorla—Wagner model (e.g., Van Hamme &
Wasserman, 1994).

It would be correct, although incomplete, to suggest
that the Rescorla-~Wagner model is important because it
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has wide applicability. In animal conditioning the model
has provided a focus for research for over 20 years. When
researchers interpret the results of a completed condi-
tioning experiment or think about the manipulations to
be used in a future experiment, it has become second
nature to think in terms of the Rescorla—Wagner model.
It has acquired a stature in the study of learning similar
to that acquired by signal detection theory in psycho-
physics. Although there are criticisms of, and alterna-
tives to, signal detection theory (e.g., Link & Heath, 1975),
it remains preeminent, and provides a useful way to think
about many psychophysical issues. Moreover, signal de-
tection theory has been found to be applicable to many
areas in addition to the limited domain in which it was
first developed, that is, it has become a way to think about
issues in areas other than psychophysics (see Swets, 1973,
1988). Similarly, the Rescorla—Wagner model has provided
a basis for thinking about issues in areas other than Pav-
lovian conditioning. There are only a precious few such in-
spirational contributions in experimental psychology.
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