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ACCIDENTAL CHAINING

Primary Disciplinary Field(s): Behavioral Psychology, Applied Behavior Analysis (ABA), Animal

Training

1. Core Definition and Mechanism

Accidental chaining refers to the inadvertent inclusion of a behavior, often a subtle motor

movement or preparatory gesture, into a pre-existing or developing chain of responses, solely

because this extraneous movement accidentally occurs immediately prior to the delivery of

reinforcement. This phenomenon is rooted in the principles of operant conditioning, particularly

the process of chaining, which involves reinforcing a succession of two or more activities linked

together by common stimuli. The critical error defining accidental chaining lies in the lack of

precision in reinforcement delivery; the behavior modifier reinforces the entire sequence, including

the component that is objectively needless or irrelevant to the desired outcome or task completion.

The result is an established behavioral sequence--a chain--that is unnecessarily complicated by a

redundant step, yet the integrity of the chain relies on the performance of this unnecessary gesture

because it has become functionally linked to the terminal reinforcer through repeated exposure and

fortification.

The mechanism depends entirely on the principle of temporal contiguity. During the education or

training process, the organism performs a series of actions aimed at securing a reward. If, at the

moment the trainer decides to deliver the reinforcer, the organism is executing an unrequired

movement--a quick head tilt, a minor adjustment of posture, or a momentary vocalization--this

movement is mistakenly included in the response class that receives fortification. Over subsequent

trials, the organism learns that performing this previously needless gesture, alongside the required

sequence, reliably precedes the reward, thus solidifying its place within the successful chain of

behavior. This process highlights the strict, and sometimes unforgiving, nature of reinforcement

learning, where organisms prioritize the sequence that leads most quickly and reliably to the

incentive, regardless of the trainer's intent regarding efficiency or necessity.

The successiveness of activities that constitute the chain is robustly maintained once the chain is

established. Breaking the chain requires significant intervention, often necessitating extinction

procedures targeted specifically at the redundant component. The difficulty arises because the

behavior being accidentally chained is not inherently disruptive; rather, it is simply inefficient or

aesthetically undesirable. Furthermore, because the entire chain is reinforced, the elimination of

the needless gesture often temporarily destabilizes the performance of the necessary behaviors,

requiring the behavior modifier to re-shape and reinforce the 'clean' sequence carefully, ensuring

that the unnecessary behavior is not accidentally reinforced again.
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2. Relationship to Operant and Classical Conditioning

Behavioral chaining itself is a sophisticated technique within Applied Behavior Analysis (ABA)

and behavioral psychology, used to teach complex skills by breaking them down into simpler,

sequential steps. Each step in a true, intentional chain serves as both the consequence (reinforcer)

for the step preceding it and the discriminative stimulus (SD) for the step immediately following it,

until the final step is performed, which results in the terminal reinforcer. Accidental chaining

disrupts this clean structure by inserting an irrelevant response (R-irrelevant) between a true

discriminative stimulus (SD) and the required response (R-required), or within the R-required itself.

In the context of standard operant learning, precise timing is paramount. When reinforcement is

delivered immediately upon the successful completion of a criterion behavior, the contingency is

strengthened. Accidental chaining demonstrates the power of immediacy: even a fractional

temporal conjunction between an unintended action and the positive incentive can establish a

powerful, albeit unintended, contingency. This mechanism underscores the fact that the organism

is reinforced for *whatever* behavior it is executing at the precise moment the reinforcer is

presented, not just the behavior the trainer conceptually believes they are reinforcing.

While primarily an operant phenomenon, accidental chaining can sometimes possess elements

that resemble classical conditioning, particularly regarding secondary reinforcement. The needless

gesture, because it reliably precedes the delivery of the primary reinforcer, can acquire the

properties of a conditioned stimulus (CS) that signals impending reward. This CS status might

contribute to the persistence of the chained behavior, even if the primary reinforcement timing is

later corrected slightly, as the needless gesture itself generates an internal state associated with

reward expectancy, thus reinforcing its own execution within the sequence.

3. The Role of Temporal Contiguity

The essence of accidental chaining lies in the concept of unplanned temporal conjunction.

Temporal contiguity refers to how closely in time two events occur; in learning theory, a higher

degree of contiguity (events happening closer together) usually results in stronger conditioning. In

accidental chaining, the trainers fail to maintain absolute temporal separation between the desired

behavior and the extraneous action before reinforcement delivery. The reinforcing consequence,

intended for the correct final step of the chain, inadvertently "catches" the unnecessary gesture

that immediately preceded it.

This unintentional pairing is frequently observed in training environments where the trainer is slow

to deliver the reinforcement, or where the criterion for the target behavior is not meticulously

defined. For example, if a dog is learning to target a specific object, and the trainer is reaching for

the food pouch while the dog slightly adjusts its head position, the head adjustment may be the

behavior actually occurring at the moment the reinforcement cue (like the sound of the pouch
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opening or the clicker) is delivered. Because the animal is naturally performing many micro-

behaviors in rapid succession, the unplanned temporal conjunction ensures that the incidental

behavior becomes functionally integrated.

Furthermore, the organism does not differentiate based on human intent; it learns based on

consequence. If the needless action always precedes the consequence, the animal concludes that

the action is a necessary component of the successful sequence. This dependency on highly

immediate consequences explains why tools that ensure rapid reinforcement delivery, such as

clicker training, must be used with extreme precision. While clickers are designed to maximize

contiguity with the desired behavior, an improperly timed click can just as easily result in the

formation of an accidental chain by marking an irrelevant preparatory movement.

4. Manifestation in Animal Training (Examples)

Accidental chaining is a common pitfall in various forms of applied animal training, particularly

those involving complex routines or detailed physical maneuvers, such as competitive obedience,

agility, and marine mammal training. The source content explicitly notes its prevalence in dog

training techniques, where subtle body language and movement are often the components that

get inadvertently chained.

A typical manifestation occurs when teaching a dog a multi-step routine, such as fetching an item

and returning it to a specific spot. The dog may develop an accidental chain involving a quick

pawing motion, a preparatory spin, or a brief vocalization immediately upon receiving the initial

cue, but before initiating the fetch. If the handler is impatient or focuses solely on the successful

final outcome (the return of the item) without dissecting the process, the intervening needless

gesture becomes cemented into the chain. The dog now views the entire sequence--gesture, fetch,

return--as the required response set.

In more complex training, such as that involving horses or large exotic animals, accidental chaining

can result in significant inefficiency or, potentially, safety issues if the chained behavior interferes

with the fluidity or speed required for the task. For instance, a horse learning to move laterally

might develop a brief, unnecessary head toss before executing the sideways movement. If the

head toss is reinforced along with the successful lateral step, the trainer must then contend with a

persistent, non-functional behavior that detracts from the quality of the overall performance and

reduces the elegance of the trained response. This highlights that while the behavior may be

"accidental," its continuation is sustained by deliberate, albeit poorly timed, reinforcement.

5. Distinctions from Superstitious Behavior

While accidental chaining and superstitious behavior share the common root of non-contingent

or poorly timed reinforcement of an irrelevant action, they are typically differentiated based on
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context and function. Superstitious behavior, as classically demonstrated by B.F. Skinner's

experiments with pigeons, arises when reinforcement is delivered on a fixed-time schedule,

independent of the organism's behavior. The organism then correlates whatever arbitrary behavior

it happens to be performing (e.g., wing flapping, turning in circles) at the moment of reinforcement

delivery as the cause of the reward, leading to generalized ritualistic behaviors that are not tied to a

specific external cue or task chain.

Accidental chaining, conversely, is explicitly tied to a specific response chain initiated by a clear

discriminative stimulus (SD). The extraneous behavior is not generalized or random; it is

consistently inserted at a particular point in the sequence, functionally binding the correct steps

together. The behavior is not necessarily reinforced non-contingently; rather, it is reinforced

*contingently* with the successful completion of the goal, but mistakenly included in the reinforced

contingency. The function of the chained behavior is to complete the established sequence that

leads to the terminal reinforcer, whereas the function of superstitious behavior is often a

generalized attempt to control the environment when the actual contingency is unknown or absent.

This distinction is crucial for remediation. To extinguish a superstitious behavior, the non-

contingent reinforcement schedule must be altered or withdrawn. To correct accidental chaining,

the specific point in the behavioral chain where the unwanted gesture occurs must be isolated, and

differential reinforcement must be applied strictly to the sequence components that exclude the

unnecessary gesture, requiring highly focused observation and timing from the trainer.

6. Prevention and Remedial Strategies

Preventing accidental chaining requires an exceptionally high degree of precision in stimulus

control and reinforcement delivery. Trainers must employ shaping with meticulous criteria setting,

ensuring that only responses directly contributing to the goal behavior are reinforced. Key

preventive measures include isolating the behavior components before chaining them, using rapid

reinforcement markers (like a clicker) delivered at the exact moment the criterion is met, and

carefully observing the animal for transitional behaviors that might inadvertently precede the

intended action.

Differential Reinforcement: The most effective preventive and remedial strategy. It involves

reinforcing high-quality responses (those without the needless gesture) while withholding

reinforcement for low-quality responses (those that include the accidental chain component).

Breaking Down the Chain: If an accidental chain is established, it is often necessary to

temporarily break the sequence into smaller, discrete components and reinforce each component

independently. This allows the trainer to re-establish the correct criteria for each step before linking

them back together, ensuring the extraneous gesture is extinguished during the isolation process.

Stimulus Control Refinement: Ensuring that the discriminative stimulus (cue) is specific and that
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the subsequent response is immediate and clean, leaving no opportunity for extraneous behaviors

to creep in between the cue and the performance.

Remedial procedures usually involve a brief period of extinction, where the trainer intentionally

ignores the entire response if the accidental gesture appears, followed immediately by prompting

the animal to perform the response correctly and reinforcing only the clean behavior. This process

requires patience, as the animal may initially exhibit frustration due to the sudden shift in

reinforcement contingency, known as an extinction burst.

7. Criticisms and Methodological Challenges

While accidental chaining is a widely accepted concept in applied behavior modification, its

identification and analysis present several methodological and conceptual challenges. One primary

criticism relates to the subjectivity inherent in defining a behavior as "needless." In complex

biological systems, seemingly redundant preparatory movements might, in fact, serve a subtle

physiological or cognitive function for the organism, such as aiding motor preparation, regulating

arousal, or confirming internal state. Defining a behavior as entirely irrelevant often relies on

external, human-centric criteria (efficiency, aesthetics, or adherence to the task objective), rather

than the organism's internal processes.

Furthermore, rigorous scientific analysis of accidental chaining is challenging due to the difficulty of

isolating the exact moment of unplanned temporal conjunction. Trainers often cannot pinpoint the

single trial where the unnecessary behavior was inadvertently reinforced strongly enough to initiate

the chain. Research typically relies on post-hoc observation and subsequent corrective

intervention, rather than precise experimental manipulation of the accidental contingency as it

forms.

The concept also raises questions about the limitations of generalized reinforcement schedules. If

a behavior is successfully chained but includes a harmless, unnecessary component, the ethical

and pragmatic necessity of intervention may be debated. If the accidental chain does not impede

performance, consume significant time, or cause discomfort, some practitioners might opt to leave

the sequence intact, acknowledging the inherent difficulty and potential stress involved in

correcting a deeply rooted behavior chain via extinction procedures.

Further Reading

Chaining (behavior) - Wikipedia

Operant conditioning - Wikipedia

Superstition - Wikipedia
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