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FIXED-TIME SCHEDULE

FIXED-TIME SCHEDULE (FT)

Primary Disciplinary Field(s): Behavioral Psychology, Operant Conditioning

1. Core Definition

The Fixed-Time Schedule (FT) represents a fundamental concept within the field of behavioral
psychology, specifically concerning the structure of non-contingent stimulus or reinforcement
delivery. This schedule dictates that the reinforcer is presented strictly based on the passage of a
predetermined, fixed interval of time, regardless of the subject's behavior during that interval. This
means the event delivery is entirely independent of the occurrence or absence of a specific
operant response. For example, in an FT 30-second schedule, a food pellet or other reward would
be delivered precisely every thirty seconds, even if the subject remained completely motionless or
engaged in irrelevant behavior.

The critical distinction of the FT schedule lies in its absolute lack of a response-contingency
requirement. If the fixed time period elapses, the reinforcer is automatically presented. This
structure contrasts sharply with all response-dependent schedules, such as Fixed-Ratio (FR) or
Variable-Interval (VI), where the response must occur for the outcome to be delivered.
Consequently, FT schedules are instrumental in studying the formation of non-operant behavior,
often referred to as adventitious or superstitious behavior, and analyzing how organisms perceive
and track the passage of time when rewards are not linked to effort. The scheduled event functions
purely as a time marker in the environment rather than a direct consequence of a causal action.

2. Mechanisms in Operant Conditioning

Although the FT schedule is defined as non-contingent, its implementation inevitably influences the
organism's behavior due to the principle of temporal association. When a biologically significant
reinforcer appears at highly regular and predictable intervals, any behavior coincidentally occurring
in the moments immediately preceding or concurrent with the delivery of that reinforcer has a high
probability of being accidentally strengthened. This process, known as adventitious
reinforcement, does not imply that the subject establishes a true causal link between the behavior
and the outcome, but rather that the close temporal contiguity between the response and the
reward is sufficient to increase the likelihood of that response recurring in the future, thereby
establishing a behavioral ritual.

Behavioral researchers often employ FT schedules to establish a reliable baseline rate of behavior
in the absence of intentional reinforcement control, allowing for a clearer understanding of the
motivational impact of environmental predictability. The regularity of the delivery time often leads
the subject to exhibit focused anticipatory behaviors as the end of the interval approaches,
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demonstrating sophisticated temporal discrimination. These anticipatory actions are frequently
concentrated just before the scheduled delivery time, even though they have no functional
consequence on the reward's appearance. The regularity inherent in the fixed nature of the
schedule ensures that subjects can accurately track the passage of time, preparing them for the
inevitable stimulus presentation.

Furthermore, the FT schedule serves as a control condition in sophisticated experimental designs,
such as those investigating behavioral contrast or behavioral momentum. By providing predictable,
effort-free reinforcement, researchers can isolate the effects of motivational shifts. The introduction
of non-contingent rewards often leads to a general reduction or extinction of specific operant
responses that might be concurrently under a contingent schedule, as the subject learns that high
effort is not a prerequisite for obtaining resources. This manipulation is vital for dissecting the
contribution of response effort versus temporal predictability in behavior maintenance.

3. Behavior Patterns Under Fixed-Time Scheduling

The defining characteristic of behavior maintained under an FT schedule is the absence of the
vigorous, predictable response rate typically generated by contingent reinforcement schedules.
Since the delivery of the reinforcer is independent of the subject's actions, the overall rate of the
targeted operant behavior--if measured--will typically decline significantly, approaching extinction
levels. The organism learns that expenditure of effort on the target response is futile in hastening
the reward. Instead, the total behavioral output during the interval is characterized by low activity
punctuated by unigue, ritualistic actions caused by accidental pairing.

Extinction of Operant Response: When a previously reinforced operant behavior (e.g., lever
pressing) is placed on an FT schedule, the response rate drops dramatically because the response
no longer functions as a necessary condition for obtaining the reward.

Temporal Tracking and Anticipation: Subjects develop a strong ability to track the fixed interval,
often exhibiting a cluster of heightened activity or movement specifically in the seconds
immediately preceding the scheduled delivery. This temporal tracking demonstrates the organism's
inherent sensitivity to time as an environmental cue.

Development of Superstition: The most significant outcome is the generation of adventitiously
reinforced, idiosyncratic behaviors. These are non-functional rituals that appear only because they
happened to coincide with a few early reward deliveries, leading the subject to repeat them as if
they held causal power.

It is essential to strictly differentiate the FT pattern from the one observed under a Fixed-Interval
(ED schedule. The FI schedule requires a response after the interval has passed, creating the
classic "scallop” pattern--a post-reinforcement pause followed by an increasing rate of response
acceleration. The FT schedule, by removing this necessary contingent response, eliminates the
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need for response acceleration and thereby does not produce the scallop pattern, instead focusing
the behavioral output on time-related, non-functional rituals.

4. Differentiation from Fixed-Interval (FI) Schedules

The distinction between Fixed-Time (FT) and Fixed-Interval (FI) schedules is paramount in
understanding schedules of reinforcement, as the difference of a single response contingency
results in fundamentally different behavioral architectures. Both schedules rely on the passage of a
set duration, such as 60 seconds (FT-60 or FI-60). However, in the FI schedule, the organism must
emit at least one response *after* the fixed time period has elapsed to trigger the reinforcer
delivery. This minimal response contingency is what maintains the targeted behavior and
generates the characteristic "scallop" pattern seen in FI experiments.

In contrast, the FT schedule provides the reinforcer automatically when the time is up, making the
event entirely response-independent. This removal of the response requirement means the target
behavior is not functionally necessary for survival or reward acquisition, leading to the rapid decay
of that specific response. Consequently, FT schedules are utilized primarily to measure the
behavioral effects of pure temporal predictability and adventitious pairing, whereas FI schedules
are used to study how behavior is maintained and paced when effort is required only intermittently.

From an ecological perspective, an FlI schedule models real-world scenarios where availability is
time-bound, but acquisition requires effort (e.g., waiting for the mail, then walking to the mailbox).
An FT schedule, however, models scenarios where resources arrive automatically and predictably,
regardless of effort (e.g., a periodic salary deposit or an automatic feeding device). This conceptual
difference illustrates why FT is the ideal tool for examining the formation of superstitious behavior,

as the accidental pairing of a response with an outcome is possible only when that outcome is non-
contingent.

5. The Phenomenon of Superstitious Behavior

The most consequential and widely cited finding resulting from the use of FT schedules is the
systematic creation of superstitious behavior, first demonstrated empirically by B.F. Skinner in
the 1940s. In Skinner's famous experiment, pigeons placed in a chamber received food pellets at a
fixed interval (e.g., every 15 seconds) regardless of their actions. Observation revealed that the
pigeons began to adopt idiosyncratic, repetitive rituals--such as turning in circles, pecking at an
invisible spot, or swinging their heads--which became highly persistent.

Skinner attributed the development of these rituals to adventitious reinforcement. He reasoned
that whatever behavior the pigeon happened to be performing at the precise moment the non-
contingent food was delivered became accidentally associated with the reward. Since the time
interval was fixed and the behavior happened frequently, the behavior was paired with the outcome
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repeatedly, leading the pigeon to behave as if its ritualistic action caused the food to appeatr,
thereby creating a behavioral superstition. This concept provides a powerful, behavioral account
for the origins of human superstitions, where individuals believe that non-functional actions (e.g.,
wearing a lucky charm) lead to positive, often random, outcomes.

The systematic manipulation provided by the FT schedule allows researchers to isolate the effects
of temporal contiguity from true contingency, demonstrating that organisms possess a strong
tendency to seek and construct causal patterns in their environment, even when those patterns are
purely coincidental. The persistence of these superstitious behaviors, even when they consume
energy and serve no functional purpose, highlights the tenacity of associations formed through
adventitious pairing.

6. Practical Applications and Experimental Utility

The Fixed-Time schedule, though often seen as a purely academic tool, provides crucial
methodological benefits in behavioral science and holds important practical implications in applied
settings. Experimentally, FT schedules are often incorporated into sophisticated control
procedures, ensuring that the results obtained from contingent schedules are indeed due to the
response-consequence relationship and not merely the temporal predictability of the reinforcer
delivery. By matching the rate of reinforcement in a contingent schedule with a corresponding non-
contingent FT schedule, researchers can isolate the true functional component of the behavior.

In applied behavior analysis (ABA) and clinical settings, understanding the mechanisms of FT
schedules is essential for conducting functional assessments of problematic behaviors. If a
challenging behavior persists, an FT mechanism may be responsible--meaning the behavior is
being maintained not because it successfully avoids a demand or gains attention, but because it
frequently occurs immediately prior to a scheduled, non-contingent reinforcer (e.g., a break, a
scheduled activity, or peer interaction). Recognizing this non-contingent maintenance allows
clinicians to implement appropriate extinction procedures that focus on altering the environment's
timing rather than directly suppressing the behavior.

Furthermore, FT schedules are used in environmental management, particularly in animal care, to
establish predictable routines. Providing food, water, or enrichment on a predictable time schedule,
irrespective of the animal's current performance, helps reduce anxiety and stress, promoting
overall welfare by eliminating the uncertainty associated with reward acquisition. This application
ensures that basic needs are met without requiring specific performance, thereby stabilizing the
subject's environment.

7. Debates and Theoretical Considerations

While the empirical data resulting from FT schedules concerning superstitious behavior are robust,
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the interpretation of the underlying mechanisms has been a source of significant theoretical debate
within psychology. Skinner's initial interpretation emphasized the operant nature of the observed
rituals--that they were behaviors strengthened by the accidental reinforcement pairing. However,
many subsequent researchers have proposed alternative explanations rooted in Pavlovian
conditioning principles.

The primary competing theory is autoshaping, also known as sign tracking, which argues that the
ritualistic behaviors are not operant responses strengthened by accidental reinforcement, but
rather innate, species-specific responses elicited by environmental cues that have become
conditioned stimuli. In this view, the fixed time interval and the surrounding environmental cues
preceding the reward (unconditioned stimulus, US) become conditioned stimuli (CS). These CSs
then elicit preparatory or consummatory behaviors (conditioned responses, CRs) that are natural
components of the organism's repertoire, such as pecking or approaching the delivery mechanism.

Modern behavioral science generally accepts that the truth likely lies in an interaction between both
operant and Pavlovian processes, a concept termed the Pavlovian-Operant Interaction. For
instance, the FT schedule may initially create Pavlovian associations that elicit innate behaviors
(autoshaping), which are then further refined and strengthened by the adventitious operant
reinforcement that occurs when the elicited behavior temporally overlaps with the scheduled
reward delivery. Regardless of the precise theoretical lens, the Fixed-Time schedule remains a
powerful analytical tool for dismantling the complexity of learned behavior maintained by temporal
association rather than functional causality.

Further Reading

Operant Conditioning (Wikipedia)

Schedules of Reinforcement in Operant Conditioning (Simply Psychology)

B.F. Skinner and Radical Behaviorism (Wikipedia)
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