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Schedule of Reinforcement

Primary Disciplinary Field(s): Psychology (Behaviorism, Learning Theory)

1. Core Definition

The Schedule of Reinforcement refers to the specific rule or procedure that determines when and
how a reinforcer is delivered following a desired response. This concept is foundational to the
theory of Operant Conditioning, pioneered by B.F. Skinner, which posits that behaviors are

learned and maintained through consequences. Reinforcement itself is defined as any
consequence that increases the likelihood of a target behavior recurring in the future, regardless of
whether that consequence is the introduction of a positive stimulus or the removal of a negative
one. However, the effectiveness of reinforcement is critically dependent not just on the type of
consequence, but on the precise pattern and timing established by the schedule.

A schedule acts as a set of instructions governing the relationship between the response and the
consequence. The administration of the reinforcer is rarely continuous in natural environments;
therefore, understanding the various schedules is essential for predicting and controlling the rate,
persistence, and pattern of learned behavior. The fundamental goal across all schedules is
consistent: to deliver reinforcement in a systematic way that maximizes the frequency and stability
of the target behavior. The complexity arises from the fact that different schedules yield
dramatically different outcomes concerning the speed of acquisition, the overall response rate,
and, most importantly, the behavior's resistance to extinction once reinforcement is withdrawn.

These schedules fundamentally determine the behavioral output. For instance, some schedules
encourage rapid, almost compulsive responding, while others lead to slow, steady rates or cyclical
patterns where behavior ceases immediately after reinforcement and then gradually resumes.
Psychologists utilize the analysis of these schedules to model real-world learning scenarios,
ranging from animal training and clinical therapy to understanding human habits, gambling
addiction, and workplace productivity, making the schedule of reinforcement a core mechanism in
the scientific study of learning.

2. Etymology and Historical Development

The concept of the schedule of reinforcement emerged directly from the empirical work of B.F.
Skinner in the 1930s and 1940s. While earlier behaviorists like Edward Thorndike had established
the Law of Effect, Skinner systematically explored how variations in the delivery of consequences
influenced behavior within controlled experimental settings, primarily using the operant chamber
(often called a Skinner box). Initial experiments often employed continuous reinforcement, but
Skinner soon realized that intermittent, or partial, reinforcement produced more robust and
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enduring behaviors.

Skinner and his colleagues, notably Charles Ferster, meticulously documented the effects of
various arrangements of reinforcement delivery. Their seminal 1957 work, "Schedules of
Reinforcement," cataloged the distinct behavioral signatures produced by various rules governing
time or response count. This body of work provided the necessary framework for behavioral
scientists to move beyond simple conditioning demonstrations and to precisely quantify the
relationship between environmental contingencies and behavioral output. This historical
development marked a critical moment in the history of psychology, providing rigorous,
reproducible principles for explaining complex learning patterns previously considered purely
cognitive or internal.

The framework established by Skinner demonstrated that the frequency and pattern of behavior
are highly predictable once the underlying schedule is identified. For instance, the high, steady
rates associated with ratio schedules contrasted sharply with the scalloped response patterns
observed under fixed interval schedules. This empirical evidence solidified the notion that
environmental structure, specifically the rules of reinforcement delivery, is the primary determinant
of behavior maintenance, lending significant support to the behaviorist paradigm in the mid-20th
century.

3. Classification of Schedules

Schedules of reinforcement are broadly categorized into two major classes: continuous and
intermittent. Continuous Reinforcement (CRF) is the simplest schedule, where the target
behavior is reinforced every single time it occurs. While CRF leads to very rapid acquisition of a
new behavior, the learned response is highly susceptible to extinction if reinforcement ceases, as
the organism quickly recognizes the absence of the expected reward.

The second, and more complex, class is Intermittent (or Partial) Reinforcement, where the
behavior is reinforced only sometimes. It is this intermittent reinforcement that produces the
greatest stability and resistance to extinction, mirroring many complex learning situations in the
natural world. Intermittent schedules are further divided based on the criteria used for
reinforcement delivery: whether the criterion is based on the number of responses (ratio
schedules) or the passage of time (interval schedules).

Furthermore, both ratio and interval schedules can be either fixed or variable. A fixed schedule
requires a constant, predictable number of responses or a constant, predictable time interval
before reinforcement is available. Conversely, a variable schedule requires an unpredictable or
averaged number of responses or time interval, introducing an element of unpredictability that
often results in the most persistent behaviors. These four resulting intermittent schedules--Fixed
Ratio (FR), Variable Ratio (VR), Fixed Interval (Fl), and Variable Interval (VI)--form the essential
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framework for studying behavior maintenance.

4. Intermittent Schedules: Ratio Schedules

Ratio schedules deliver reinforcement based on the number of responses performed by the
organism. These schedules generally produce high rates of responding because the rate of
reinforcement is directly proportional to the rate of responding--the faster the organism responds,
the more quickly it receives the reward. The two main types are Fixed Ratio and Variable Ratio.

The Fixed Ratio (FR) schedule requires a fixed, predetermined number of responses before a
single reinforcement is delivered (e.g., FR-10 means reinforcement occurs after exactly 10
responses). This schedule produces a high, steady rate of responding until reinforcement is
achieved. However, FR schedules are characterized by a predictable phenomenon known as the
"post-reinforcement pause." Immediately following the delivery of the reward, the organism
typically stops responding entirely for a brief period before resuming the high response rate
necessary to meet the next ratio requirement. The length of this pause is directly related to the size
of the required ratio; the larger the ratio (e.g., FR-100 vs. FR-10), the longer the pause. Examples
include piece-rate payment systems in industry, where workers are paid after producing a specific
number of items.

The Variable Ratio (VR) schedule, unlike FR, requires a variable or unpredictable number of
responses for reinforcement, though the number averages out to a specific mean (e.g., VR-10
means reinforcement occurs on average after 10 responses, but could be 5, 15, or 8). Because the
organism cannot predict exactly when the reward will occur, the post-reinforcement pause is
eliminated. VR schedules generate the highest and most stable rates of responding, often leading
to compulsive behavior because every response holds the potential for immediate reward. The
classic real-world example of a VR schedule is the mechanism behind slot machines or other
forms of gambling, where the payoff is unpredictable yet contingent on the continuous execution
of the response (pulling the lever or pressing the button).

5. Intermittent Schedules: Interval Schedules

Interval schedules deliver reinforcement based on the passage of time, provided that at least one
response occurs during or after that time interval. Unlike ratio schedules, the overall response rate
under interval schedules is generally lower because responding more frequently does not
necessarily accelerate the delivery of reinforcement.

The Fixed Interval (FI) schedule reinforces the first response that occurs after a fixed period of
time has elapsed (e.g., FI-5 minutes means the first response after 5 minutes passes is
reinforced). This schedule creates a highly distinctive response pattern known as the "scallop"
effect. Following reinforcement, the response rate drops dramatically (a period often referred to as

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://en.wikipedia.org/wiki/Gambling_addiction
https://scales.arabpsychology.com/?p=34856
https://scales.arabpsychology.com
https://scales.arabpsychology.com

Schedule of Reinforcement

a post-reinforcement pause), but as the time interval nears its end, the response rate gradually
accelerates, peaking just before the reinforcement becomes available. This is often seen in
academic settings, where students study very little after an exam but cram heavily just before the
next scheduled exam.

The Variable Interval (VI) schedule reinforces the first response that occurs after a variable or
unpredictable amount of time has passed (e.g., VI-5 minutes means the time interval averages 5
minutes, but might be 2 minutes, 8 minutes, or 4 minutes). Because the time when the reward is
available is unpredictable, the organism tends to maintain a moderate, steady, and consistent rate
of responding. There is no post-reinforcement pause or scalloping effect, as continuous monitoring
is the most effective strategy. This schedule is often seen in behaviors like checking one's email or
social media, where the reinforcement (a new notification or message) appears unpredictably over
time, encouraging a consistent low-to-moderate frequency of checking behavior.

6. Resistance to Extinction and Behavioral Patterns

One of the most critical findings related to the schedules of reinforcement is the Partial
Reinforcement Extinction Effect (PREE). This effect demonstrates that behaviors maintained
under intermittent reinforcement are significantly more resistant to extinction than behaviors
maintained under continuous reinforcement (CRF). This is because under intermittent schedules,
the organism learns that reinforcement is not always guaranteed for every response, making the
occasional failure to receive reinforcement less noticeable when the schedule is eventually
switched to zero reinforcement (extinction).

Among the intermittent schedules, those that are variable (VR and VI) produce the greatest
resistance to extinction, compared to fixed schedules (FR and Fl). Variable schedules mask the
transition to extinction because the non-delivery of reinforcement is an expected part of the training
routine. Conversely, behaviors learned on fixed schedules extinguish more quickly, especially
when the ratio or interval is easily discernible, because the sudden, predictable absence of reward
is quickly noticed.

The practical implication of these behavioral patterns is vast. If the goal is rapid acquisition of a
new behavior, CRF is ideal. If the goal is long-term maintenance and high performance, the
schedule must be shifted to an intermittent type. Specifically, if high volume output is required (e.g.,
factory work), a ratio schedule is superior, whereas if steady monitoring or consistent attention over
time is needed (e.g., quality control), an interval schedule is more appropriate. The choice of
schedule is therefore a key engineering step in behavior modification.

7. Applications and Significance
The theory of schedules of reinforcement has immense significance across psychology, education,
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and economics. In the clinical realm, these schedules are fundamental to Applied Behavior

Analysis (ABA), used extensively in treating developmental disorders, particularly autism.
Therapists strategically transition from CRF during initial skill teaching to thin intermittent schedules
to ensure the new skill generalizes and persists outside the therapeutic environment.

In organizational behavior and management, understanding schedules helps design effective
incentive systems. For example, monthly bonuses (FI) might lead to a burst of productivity right
before the review period, whereas commission structures based on sales volume (FR) encourage
higher, sustained output. Furthermore, the powerful nature of the VR schedule explains the
addictive persistence seen not only in gambling but also in video games and certain social media
interactions, where unpredictable rewards keep users engaged continuously.

The universal applicability of these schedules confirms their status as a major conceptual
framework in learning theory. They demonstrate how external environmental contingencies--
specifically, the pattern by which consequences are delivered--have a predictable, powerful, and
guantifiable influence on behavior, regardless of the species or the specific behavior being studied.

8. Further Reading

Wikipedia: Schedule of reinforcement

Simply Psychology: Operant Conditioning and Schedules

Wikipedia: B.F. Skinner

Ferster, C. B., & Skinner, B. F. (1957). Schedules of Reinforcement. New York: Appleton-Century-
Crofts.
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