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Intermittent Reinforcement

Primary Disciplinary Field(s): Psychology, Behavioral Science

1. Core Definition

Intermittent reinforcement refers to a conditioning schedule within the framework of behaviorism

where a desired response is not reinforced (rewarded or punished) every single time it occurs. This

stands in stark contrast to continuous reinforcement, in which the organism receives reinforcement

without fail each time the specific behavior is performed. The fundamental principle of intermittent

reinforcement lies in its irregularity and unpredictability, which paradoxically strengthens the

learned behavior, making it more resistant to extinction compared to behaviors learned under

continuous reinforcement schedules.

The distinction is crucial for understanding how behaviors are acquired, maintained, and

extinguished. In a continuous reinforcement scenario, such as a laboratory mouse pulling a lever

and consistently receiving a food pellet, the association between the action and the reward is

immediate and unwavering. However, under an intermittent schedule, the same mouse might pull

the lever multiple times before receiving a food pellet, with the timing and frequency of the reward

often being random. This variability is key to the profound effects of intermittent reinforcement on

behavioral persistence.

The inherent unpredictability of intermittent reinforcement makes the reinforced behavior

exceptionally robust. Organisms learn that while a reward is not guaranteed with every instance of

the behavior, it is nonetheless possible at any given time, fostering a persistent engagement with

the action in anticipation of the next reinforcement. This conditioning pattern is deeply ingrained in

many natural learning processes and human activities, illustrating its pervasive influence on

behavior across species.

2. Etymology and Historical Development

The concept of reinforcement schedules, including intermittent reinforcement, originated primarily

from the work of B.F. Skinner, a prominent American psychologist and behaviorist. During the

mid-20th century, Skinner systematically explored the principles of operant conditioning, a type of

learning where behavior is controlled by consequences. His pioneering research, often conducted

with animals in controlled environments known as Skinner boxes, meticulously demonstrated how

the timing and frequency of reinforcement could significantly alter the rate and persistence of

learned behaviors.

Skinner's experiments revealed that while continuous reinforcement was effective for initially

establishing a new behavior, it led to rapid extinction once the reinforcement ceased. Conversely,
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he discovered that behaviors reinforced intermittently were remarkably resistant to extinction,

persisting for extended periods even when no further reinforcement was provided. This finding was

revolutionary, challenging earlier assumptions about how learning occurred and underscoring the

power of partial, unpredictable rewards in shaping long-term behavioral patterns.

The development of specific schedules of intermittent reinforcement--such as fixed-ratio, variable-

ratio, fixed-interval, and variable-interval--provided a rigorous framework for understanding these

phenomena. Each schedule produced distinct patterns of responding, offering insights into the

complex interplay between behavior and its environmental consequences. This detailed

categorization allowed for a more nuanced analysis of how different reinforcement strategies

influence motivation, learning, and the maintenance of habits.

3. Key Characteristics

Unpredictability and Variability: A defining characteristic of intermittent reinforcement is that the

reward or punishment does not follow every instance of the desired behavior. The timing or

frequency of reinforcement can be random, making it difficult for the individual to predict when the

next reinforcement will occur. This unpredictability creates a sense of anticipation and maintains

engagement as the organism continues to perform the behavior in hopes of receiving a reward.

Increased Resistance to Extinction: Behaviors learned under intermittent reinforcement are

significantly more resistant to extinction compared to those learned under continuous

reinforcement. Because the organism has learned to expect that rewards will not always follow a

behavior, the absence of a reward for several consecutive attempts does not immediately signal

that the reinforcement has stopped altogether. Instead, the organism is more likely to persist,

believing that a reward is still possible, which makes the behavior highly durable.

Higher Rates of Responding (especially with Variable Schedules): Certain intermittent

reinforcement schedules, particularly variable-ratio schedules, tend to produce very high and

steady rates of responding. The organism is motivated to perform the behavior frequently because

each response presents a new opportunity for reinforcement, and the more often the behavior is

performed, the greater the chance of receiving a reward, even if the exact timing is unknown.

Emotional and Neurological Impact: The unpredictable nature of intermittent reinforcement can

elicit strong emotional and neurological responses. The anticipation of a potential reward,

combined with the occasional delivery of that reward, can trigger the release of neurotransmitters

like dopamine in the brain's reward pathways, creating feelings of pleasure and euphoria. This

neurological basis helps explain why behaviors maintained by intermittent reinforcement can be

highly engaging and, in some contexts, lead to addictive patterns.
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4. Types of Intermittent Reinforcement Schedules

B.F. Skinner identified four primary schedules of intermittent reinforcement, each producing distinct

patterns of behavioral response:

Fixed-Ratio (FR) Schedule: In an FR schedule, reinforcement is delivered after a fixed number of

responses. For example, an FR-10 schedule would mean a reward is given after every 10

responses. This schedule typically produces a high rate of response, with a brief pause

immediately after reinforcement, followed by a rapid return to responding. The organism learns that

more responses lead to more rewards, fostering a consistent effort.

Variable-Ratio (VR) Schedule: A VR schedule delivers reinforcement after an unpredictable

number of responses, though the average number of responses required remains constant. For

instance, a VR-10 schedule might mean reinforcement after 7, then 12, then 9, then 12 responses,

averaging 10. This schedule is known for producing very high and steady rates of responding, with

little to no post-reinforcement pause, because the next response might be the one that gets

rewarded. Gambling, such as slot machines, is a prime example, where wins occur after a variable

number of plays.

Fixed-Interval (FI) Schedule: Under an FI schedule, reinforcement is available only after a fixed

amount of time has passed, provided at least one response has occurred. For example, an FI-5

minute schedule means the first response after 5 minutes will be reinforced. This schedule typically

results in a "scalloped" response pattern, where responding is low immediately after reinforcement

and gradually increases as the time for the next reinforcement approaches.

Variable-Interval (VI) Schedule: A VI schedule provides reinforcement for the first response after

an unpredictable amount of time has passed, though the average interval remains constant. For

example, a VI-5 minute schedule might mean reinforcement after 3, then 7, then 4, then 6 minutes,

averaging 5 minutes. This schedule produces a moderate but steady rate of responding, without

significant pauses, because the availability of reinforcement is always uncertain but possible at any

moment. Checking email or social media for new messages often operates on a VI schedule.

5. Psychological Mechanisms

The profound impact of intermittent reinforcement on behavior is underpinned by several complex

psychological and neurobiological mechanisms. Central to this is the role of anticipation and the

brain's reward system. When reinforcement is unpredictable, each instance of performing the

behavior becomes associated with the possibility of a reward, generating a state of heightened

expectation. This anticipation itself can be pleasurable and motivating, driven by the release of

dopamine, a neurotransmitter strongly linked to motivation, pleasure, and reward-seeking behavior.
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The uncertainty inherent in intermittent schedules means that the absence of a reward does not

necessarily signal the end of the reinforcement contingency. Instead, individuals learn to tolerate

periods without reinforcement, developing a form of frustration tolerance or persistence. They

attribute the lack of reward to chance rather than to the complete cessation of reinforcement,

thereby maintaining the behavior in the belief that "the next one might be the one." This cognitive

interpretation of probabilistic outcomes is a powerful driver of sustained effort.

Furthermore, the occasional, unexpected delivery of a reward can have a more potent impact on

learning and memory than a consistently delivered reward. These "surprise" rewards can create

stronger associations and more memorable experiences, further entrenching the behavior. This

phenomenon, sometimes referred to as the partial reinforcement extinction effect, explains why

behaviors learned under intermittent schedules are so resistant to extinction, as the organism has

learned to persist through periods of non-reinforcement.

6. Significance and Impact

The concept of intermittent reinforcement holds immense significance across various domains,

offering crucial insights into human and animal behavior, learning, and motivation. Its impact is

evident in the remarkable persistence of many everyday behaviors, from the mundane to the

pathological. Understanding these reinforcement schedules allows for a deeper comprehension of

how habits are formed and maintained, and why certain behaviors are incredibly difficult to

extinguish.

In practical terms, intermittent reinforcement is a powerful tool. It is widely applied in fields such as

applied behavior analysis, education, and animal training to encourage desired behaviors. For

instance, in educational settings, sporadic praise or recognition for effort can be more effective in

fostering resilience and sustained learning than constant accolades. Similarly, in parenting,

occasional rewards for good behavior can strengthen positive habits more enduringly than

continuous rewards.

Beyond intentional application, intermittent reinforcement inherently shapes many aspects of

human experience. It plays a pivotal role in the allure of social media, where unpredictable

notifications and likes drive compulsive checking behaviors. It is also a fundamental mechanism

behind the development and maintenance of various forms of addiction, particularly gambling,

where the intermittent and unpredictable nature of wins creates a highly compelling and potentially

destructive loop of behavior.

7. Real-World Applications and Examples

Intermittent reinforcement is not confined to laboratory settings; it is a ubiquitous force shaping

behavior in the real world. Its principles are at play in a myriad of contexts, influencing everything
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from personal habits to complex social phenomena. Understanding these applications provides a

clearer picture of its pervasive impact.

Perhaps the most classic and widely understood example is gambling. Whether it's a slot

machine, a lottery ticket, or a game of chance, the reinforcement (winning money) is never

guaranteed and occurs only intermittently and unpredictably. This creates a powerful drive to

continue playing, as each attempt carries the potential for a win, fostering a highly addictive pattern

of behavior. The "euphoric response" mentioned in the source content is a direct consequence of

the dopamine release associated with the anticipation and occasional delivery of a win, even if

infrequent.

Another common example is the use of social media platforms. The notifications, likes,

comments, and messages users receive are not constant; they arrive intermittently and

unpredictably. This variable reinforcement schedule encourages users to frequently check their

devices, creating a compulsive habit to seek out the next potential social reward. Similarly, waiting

for an important email or message can trigger similar checking behaviors on a variable-interval

schedule.

In educational and workplace settings, intermittent reinforcement can be used to maintain

motivation. For example, a teacher might give sporadic praise for good work, or a manager might

offer occasional, unexpected bonuses for high performance. This keeps individuals engaged and

striving for excellence, as they know their efforts might eventually be recognized, even if not every

single time. However, if used incorrectly, it can also lead to frustration or perceived unfairness.

8. Debates and Criticisms

While intermittent reinforcement is a powerful and extensively studied phenomenon, its application

and implications are not without debate and criticism, particularly concerning ethical considerations

and potential negative outcomes. A primary concern revolves around its role in the development of

addictive behaviors. The highly resistant nature of behaviors learned under intermittent

reinforcement, especially variable-ratio schedules, makes activities like gambling incredibly difficult

to stop once an addiction has formed. Critics argue that the deliberate design of such systems

exploits fundamental psychological vulnerabilities for profit, leading to significant personal and

societal harm.

Furthermore, the use of intermittent reinforcement can be viewed as manipulative if applied without

transparency or ethical considerations. For instance, in parenting or management, inconsistently

rewarding desired behaviors can lead to confusion, frustration, or a sense of unfairness if the

individual perceives the reinforcement as arbitrary rather than contingent on specific actions. While

it can foster persistence, it can also create anxiety and uncertainty if not managed carefully,

potentially eroding trust and clear communication.

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=31253
https://scales.arabpsychology.com
https://scales.arabpsychology.com


Intermittent Reinforcement 7

PSYCHOLOGICAL SCALES scales.arabpsychology.com

Another point of contention arises in discussions about intrinsic versus extrinsic motivation. Some

psychologists argue that reliance on external reinforcement, particularly intermittent schedules,

might undermine intrinsic motivation. If an individual performs a task primarily for the unpredictable

external reward, their inherent interest or enjoyment in the activity itself might diminish. This could

lead to a situation where the behavior ceases once the external reinforcement is removed, even if

the behavior was initially satisfying on its own terms.

Further Reading

Reinforcement - Wikipedia

Operant Conditioning - Wikipedia

Operant Conditioning | Simply Psychology

Intermittent reinforcement | psychology | Britannica

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Intrinsic_motivation
https://en.wikipedia.org/wiki/Reinforcement
https://en.wikipedia.org/wiki/Operant_conditioning
https://www.simplypsychology.org/operant-conditioning.html
https://www.britannica.com/science/intermittent-reinforcement
https://scales.arabpsychology.com/?p=31253
https://scales.arabpsychology.com
https://scales.arabpsychology.com

