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Automaintenance

Primary Disciplinary Field(s): Behavioral Psychology, Learning Theory, Experimental Analysis of

Behavior (EAB)

1. Core Definition

Automaintenance is a fundamental concept within learning theory, referring specifically to the

robust and persistent performance of a conditioned response (CR) that was initially established via

a procedure known as autoshaping. The defining characteristic of automaintenance is that the

continuation of the behavior is sustained by stimulus-reinforcer pairings, which are behavior-

independent. This means the reinforcement (e.g., food delivery) is delivered contingent upon the

presentation of the conditioned stimulus (CS), regardless of whether the organism performs the

response or not. The term captures the phenomenon where a subject, having learned an

association between a signal and a reward, continues to perform the conditioned response even

when that response is entirely unnecessary or, crucially, actively prevents or delays the primary

reinforcement.

The conceptual significance of automaintenance lies in its demonstration of the powerful

persistence of Pavlovian processes, often overriding concurrent operant contingencies. While

standard operant conditioning dictates that behaviors are maintained by their consequences

(response-reinforcer contingency), automaintenance illustrates that a behavior can be maintained

by the predictive quality of the stimulus (stimulus-reinforcer contingency) alone. In many

experimental setups, researchers attempt to introduce an operant contingency where the subject

must inhibit the conditioned response to receive the reward (known as omission training or

differential reinforcement of other behavior, DRO). However, the behavior frequently persists,

leading to the term automaintenance--the response seems to maintain itself through the sheer

strength of the classical association, independent of the response's functional utility.

Automaintenance challenges the strict dichotomy often drawn between classical (Pavlovian) and

instrumental (operant) learning. The conditioned response, typically a species-specific foraging or

consummatory behavior (like a pigeon pecking a key), looks superficially like an operant behavior--

it is an observable action directed at the environment. Yet, its underlying mechanism of

maintenance is not based on the consequence of the action itself, but rather the association

between the stimulus signaling the reward and the subsequent reward presentation. This makes

automaintenance a critical phenomenon for studying the intersection and potential conflicts

between these two primary forms of associative learning.

2. Etymology and Historical Development
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The history of automaintenance is intrinsically linked to the discovery of autoshaping, first

documented systematically by psychologists P. L. Brown and H. M. Jenkins in 1968. Their seminal

experiments demonstrated that when a localized visual stimulus (a key light, the conditioned

stimulus or CS) reliably preceded the delivery of food (the unconditioned stimulus or US) to

pigeons, the pigeons quickly began to approach and peck the illuminated key. Importantly, the

researchers did not require the peck for the food to be delivered; the behavior emerged

automatically based on the temporal pairing of the CS and US. This automatic conditioning

process was termed autoshaping.

The concept of automaintenance emerged shortly after, as subsequent studies attempted to

understand the durability and resistance of this autoshaped behavior. Researchers attempted to

eliminate the key-pecking response by making the response detrimental--for example, by

implementing omission schedules where a peck during the CS presentation would cancel the

subsequent food delivery. Standard operant theory predicted that the negative consequence

(omission of reward) would quickly suppress the behavior. However, the pigeons often continued

to peck, sometimes at high rates, thereby forfeiting a significant amount of food. This striking

persistence necessitated a term to describe the phenomenon of the response continuing to be

performed--and hence, automaintenance was adopted to describe the tenacious continuation of

the classically elicited response pattern.

These findings marked a significant shift in experimental psychology, particularly within the field of

learning. Before autoshaping, many behaviorists adhered to the principle that voluntary

movements were primarily shaped by operant contingencies. Automaintenance provided

compelling evidence that powerful Pavlovian associations could generate and maintain highly

organized, goal-directed behaviors that were extraordinarily resistant to modification by

unfavorable consequences. This led to increased focus on sign tracking--the tendency of an

animal to approach and interact with a stimulus that signals the availability of reinforcement--as the

primary mechanism driving the maintained behavior.

3. Key Characteristics

Automaintenance exhibits several defining characteristics that distinguish it from standard operant

maintenance. The first characteristic is the Pavlovian foundation of the response. The behavior is

triggered by the conditioned stimulus (CS) which has acquired motivational significance through its

association with the unconditioned stimulus (US, the reward). This contrasts sharply with operant

behavior, which is emitted voluntarily and strengthened by the subsequent reinforcing

consequence. In automaintenance, the subject is responding to the signal itself, treating it as if it

possesses some incentive value or is part of the reward pathway.

A second key characteristic is its resistance to extinction via omission procedures. When
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researchers use omission schedules--where the performance of the conditioned response actively

prevents the reward--subjects often struggle to suppress the behavior. For example, a pigeon

might peck the key repeatedly, losing dozens of potential food rewards, yet still return to peck on

subsequent trials. This demonstrates that the maintenance mechanism is not sensitive to the

immediate, response-contingent negative feedback (punishment/omission), suggesting the

Pavlovian excitatory process is stronger than the inhibitory process induced by the omission

contingency. This resistance makes automaintenance a powerful illustration of biological

constraints on learning.

Finally, automaintenance is often characterized by its specificity and biological relevance. The

conditioned responses observed are typically those that are innate or highly relevant to the

species' natural history, especially their foraging or mating behaviors. For example, in pigeons, the

response is pecking; in rats, it might be lever pressing or approaching the light source. This

species-specific behavior, known as instinctive drift, further suggests that the conditioned

response is not a purely arbitrary motor action shaped solely by consequences, but rather an

innate behavioral pattern elicited and maintained by the learned predictive stimulus association.

4. The Standard Experimental Paradigm

The classic experimental demonstration of automaintenance involves the pigeon key-peck

procedure. Initially, the subject is housed in an experimental chamber containing an illuminated key

(the CS) and a food dispenser (the US). The autoshaping phase involves presenting the key light

for a brief duration (e.g., 8 seconds), followed immediately by the delivery of food, regardless of the

bird's actions. After several pairings, the pigeon begins to peck the key light during its presentation.

This establishes the behavior.

To study automaintenance, researchers then introduce a test phase, often an omission

contingency. In this phase, the CS is presented. If the pigeon pecks the key, the trial is immediately

terminated, and the food reward is withheld (omitted). If the pigeon refrains from pecking for the

entire duration of the CS, the food is delivered. This setup creates a clear conflict: the Pavlovian

association (CS predicts US) elicits the response (pecking), but the operant consequence of that

response (food omission) should suppress it. The continued, high-rate pecking in spite of the lost

rewards is the essence of automaintenance.

Variations of this paradigm confirm the classical mechanism. For instance, researchers have

shown that the physical characteristics of the CS (e.g., its similarity to a food object) can influence

the strength and speed of autoshaping and automaintenance, a factor largely irrelevant in purely

operant conditioning. Furthermore, if the CS is presented in a location spatially distinct from the US

delivery site (e.g., the key is on one wall, food is on the opposite), the response remains directed at

the CS itself (sign tracking), confirming the stimulus, rather than the goal location, is maintaining
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the focus of the behavior.

5. Theoretical Implications and Relationship to Sign Tracking

Automaintenance is often considered the most compelling evidence for sign tracking--the

motivational tendency of an organism to approach and make contact with a stimulus that reliably

predicts a biologically significant event. In this view, the key light, having been repeatedly paired

with food, transforms from a neutral cue into a motivational incentive stimulus. The pigeon's

approach and pecking are not voluntary behaviors designed to secure a reward (operant), but

rather elicited appetitive behaviors directed toward the now-incentive stimulus (Pavlovian).

Automaintenance is simply the persistent manifestation of this sign-tracking phenomenon.

The implications for learning theory are vast, particularly concerning the neurobiology of motivation

and reward. Automaintenance suggests that the dopaminergic reward system, traditionally studied

in the context of operant reinforcement, is also heavily involved in Pavlovian incentive learning.

The predictive stimulus (the key light) acquires "salience" or "attractiveness," activating systems

related to 'wanting' or 'craving.' This explains why the behavior persists even when it leads to

punishment--the organism is compelled to approach the attractive sign, overriding rational

inhibitory control.

This perspective provides a framework for understanding complex human behaviors, particularly

those involving addiction or impulse control disorders. For example, cues associated with drug use

(paraphernalia, locations, specific people) act as powerful conditioned stimuli (CSs). These cues

elicit approach and consumption behaviors (CRs) that are highly resistant to suppression, even

when the individual is aware that the behavior leads to severe negative consequences (omission).

Automaintenance helps model why cue-induced craving often overwhelms voluntary efforts to

abstain.

6. Debates and Criticisms

While the dominant view characterizes automaintenance as a demonstration of superior Pavlovian

control, not all researchers accept this interpretation without qualification. The primary criticism

revolves around the potential for adventitious reinforcement. Even in omission procedures,

critics argue that the behavior might be maintained by subtle, accidental operant contingencies.

For example, a slight pause between pecks might be accidentally reinforced by the timing of the

next trial, or a specific, small component of the overall response might be accidentally correlated

with some non-scheduled reward delivery. However, the consistent failure of robust omission

schedules across diverse species to fully eliminate the CR generally weakens the purely

adventitious reinforcement hypothesis.

Another theoretical debate centers on the concept of biological preparedness. Automaintenance
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is most robust when the conditioned response is a species-specific, ecologically relevant behavior

(e.g., pecking in birds, approaching in rats). Critics question whether this phenomenon is a

fundamental principle of all associative learning or merely a demonstration of the specific

limitations imposed by evolutionary pressures. If the CS is paired with an inappropriate response

(e.g., teaching a pigeon to flap its wings to obtain food from a key light), the conditioning is much

slower or fails entirely, suggesting the "automatic" nature relies heavily on the innate behavioral

repertoire.

Ultimately, most contemporary researchers view automaintenance not as a purely Pavlovian

phenomenon, but as a crucial example of the interaction between the two conditioning systems.

The classical association establishes the incentive value of the stimulus and elicits the approach

behavior (sign tracking). This behavior then provides the foundation upon which operant

mechanisms may try to inhibit or refine the response based on consequences. The persistence

inherent in automaintenance demonstrates that when the Pavlovian system generates a strong

appetitive response, it can dominate and maintain the behavior despite contradictory negative

feedback from the operant system.
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