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Understanding Fixed Ratio and Variable Ratio
Schedules of Reinforcement

Fixed Ratio And Variable Ratio Schedules Of Reinforcement Are Both Based On Number Of
Responses. True. This statement underscores a fundamental principle in the field of operant
conditioning: both types of reinforcement schedules are predicated on the number of responses an
individual makes before receiving reinforcement. These schedules are crucial tools in behavioral
psychology, especially in shaping and maintaining behaviors. They are widely used in various
settings, including education, animal training, and behavioral therapy, to influence response patterns
effectively.

In this article, we will explore the nuances of fixed ratio and variable ratio schedules, their
mechanisms, differences, applications, and implications for behavior. Whether you are a psychology

student, a professional trainer, or someone interested in behavioral science, understanding these
reinforcement schedules is essential for comprehending how behavior can be systematically modified.

What Are Reinforcement Schedules?

Reinforcement schedules are specific patterns that determine when a desired behavior will be
reinforced. These schedules are designed to increase the likelihood of a behavior reoccurring by
providing reinforcement after certain responses or time intervals.

The two main categories of reinforcement schedules based on response number are:

- Ratio Schedules: Reinforcement is provided based on the number of responses.
- Interval Schedules: Reinforcement is provided based on the passage of time.

Within ratio schedules, the focus is on the number of responses, and this is where fixed and variable
ratio schedules come into play.

Fixed Ratio (FR) Schedule

Definition and Characteristics



A fixed ratio schedule reinforces a behavior after a set, predetermined number of responses. For
example, a worker might be paid after completing every 10 units of work. The key features include:

- Predictability: The individual knows exactly after how many responses reinforcement will occur.
- High Response Rate: Because reinforcement is contingent on a specific number of responses,
individuals tend to respond rapidly, especially as they approach the reinforcement point.

- Post-Reinforcement Pause: Often, there is a brief pause after reinforcement before responding
resumes.

Examples of Fixed Ratio Schedules

- A salesperson earns a bonus after every 20 sales.
- A factory worker receives pay after assembling a fixed number of products.
- A student gets a reward after correctly answering five questions.

Advantages and Disadvantages

Advantages:

- Effective for establishing rapid response behavior.
- Useful in settings requiring consistent output.

Disadvantages:

- Can lead to a pause in responding immediately after reinforcement.
- May foster a "break and run" pattern, where individuals respond rapidly until reinforcement and then
pause.

Variable Ratio (VR) Schedule

Definition and Characteristics

A variable ratio schedule reinforces a behavior after an unpredictable number of responses, with the
average number of responses being fixed. For example, on a VR-5 schedule, reinforcement occurs
after an average of five responses, but the exact number varies each time.

- Unpredictability: The individual cannot predict when the next reinforcement will occur.

- High Response Rate: Because reinforcement is not predictable, individuals tend to respond
persistently and at high rates.

- Steady Responding: Typically, there is little to no post-reinforcement pause, leading to consistent
responding.



Examples of Variable Ratio Schedules

- Slot machines in casinos, where the payout occurs after an unpredictable number of pulls.
- Fishing, where fish are caught unpredictably.
- A salesperson rewarded after an unpredictable number of calls or contacts.

Advantages and Disadvantages

Advantages:

- Highly resistant to extinction due to unpredictability.
- Maintains high and steady response rates.

Disadvantages:

- Difficult to establish initially since the reinforcement schedule is unpredictable.
- Can be challenging to implement in some settings due to the need for variability.

Comparing Fixed and Variable Ratio Schedules

| Aspect | Fixed Ratio (FR) | Variable Ratio (VR) |

I I I |

| Response requirement | Fixed, constant number of responses | Unpredictable, average number of
responses |

| Response rate | High, but may include pauses | Very high, steady response rate |

| Post-reinforcement pause | Common after reinforcement | Rare or minimal |

| Resistance to extinction | Moderate | High |

| Ease of establishing | Easier due to predictability | Slightly more challenging initially |

Applications of Fixed and Variable Ratio Schedules

In Behavioral Therapy

Both schedules help in shaping behaviors, such as increasing compliance or reducing problematic
behaviors. For example:

- Fixed ratios can motivate clients with predictable rewards.
- Variable ratios sustain behaviors over time due to unpredictability.



In Animal Training

- Fixed ratios are used for tasks requiring a set number of responses, like training a dog to sit five
times before receiving a treat.

- Variable ratios are employed to maintain behaviors, such as in gambling-like training scenarios or in
encouraging animals to respond persistently.

In Education

- Teachers might use fixed ratio reinforcement to motivate students to complete homework (e.g.,
after every 5 problems).

- Variable ratio reinforcement can be used in game-based learning to encourage ongoing
participation.

Behavioral Implications and Theories

Understanding how fixed and variable ratio schedules influence behavior is essential. They exemplify
how reinforcement contingencies can shape response patterns, persistence, and resistance to
extinction.

- Fixed Ratio Schedules: Tend to produce a "scalloped" response pattern—rapid responding leading up
to reinforcement, then a pause.

- Variable Ratio Schedules: Usually produce a steady, high rate of response with minimal pauses,
making behaviors more resistant to extinction.

These concepts are grounded in operant conditioning theories, notably B.F. Skinner’s work,
emphasizing reinforcement’s role in behavior acquisition and maintenance.

Common Misconceptions

- Both schedules are based solely on the number of responses: While this is true for ratio schedules,
interval schedules are based on time.

- Fixed ratio schedules always produce consistent responses: Post-reinforcement pauses can occur,
and response rates can vary.

- Variable ratio schedules are unpredictable and ineffective: Quite the opposite; they are highly
effective in maintaining persistent behaviors.

Conclusion

In summary, both fixed ratio and variable ratio reinforcement schedules are fundamentally based on
the number of responses an individual makes before receiving reinforcement. Their primary
difference lies in predictability—fixed ratio schedules reinforce after a set number of responses, while



variable ratio schedules reinforce after an unpredictable number, averaging to a specific mean.

These schedules are powerful tools in behavioral modification, with distinct advantages and
limitations. Fixed ratio schedules are useful for establishing behaviors with predictable rewards,
whereas variable ratio schedules excel in maintaining high response rates and resisting extinction.

Understanding the mechanics and applications of these schedules allows practitioners, trainers,
educators, and psychologists to design effective reinforcement strategies tailored to their specific
goals. Whether fostering consistent work output or encouraging persistent response patterns, fixed
and variable ratio schedules remain cornerstones of operant conditioning and behavior management.

By appreciating that both schedules are response-dependent, professionals can better leverage their
strengths, anticipate behavioral patterns, and implement reinforcement strategies that lead to
desired outcomes in various settings.

Frequently Asked Questions

Are Fixed Ratio and Variable Ratio schedules both based on
the number of responses?

Yes, both Fixed Ratio and Variable Ratio schedules are based on the number of responses required to
reinforce behavior.

What is the main difference between Fixed Ratio and Variable
Ratio reinforcement schedules?

The main difference is that Fixed Ratio schedules provide reinforcement after a set number of
responses, whereas Variable Ratio schedules provide reinforcement after a varying number of
responses around a average ratio.

Can both Fixed Ratio and Variable Ratio schedules be used to
increase response rates?

Yes, both schedules are effective in increasing response rates, but they produce different response
patterns, with Variable Ratio generally producing more steady responses.

Are Fixed Ratio and Variable Ratio schedules considered
types of ratio reinforcement schedules?

Yes, both are types of ratio reinforcement schedules, which are based on the number of responses
rather than time.

Does the statement 'Fixed Ratio and Variable Ratio schedules



of reinforcement are both based on number of responses'
hold true in behavioral psychology?

Yes, this statement is true; both schedules depend on the number of responses to determine when
reinforcement is delivered.

Why are Variable Ratio schedules often more resistant to
extinction than Fixed Ratio schedules?

Because reinforcement is unpredictable in Variable Ratio schedules, animals or individuals tend to
continue responding longer before extinction occurs, making them more resistant to extinction
compared to Fixed Ratio schedules.

Additional Resources

Reinforcement Schedules: Fixed Ratio and Variable Ratio - Both Based on Number of Responses

In the realm of behavioral psychology, reinforcement schedules serve as fundamental tools for
shaping and maintaining behavior. Among these, fixed ratio and variable ratio schedules are
particularly prominent, especially because they are both predicated on the number of responses an
individual makes before reinforcement is delivered. Understanding the nuances, applications, and
implications of these schedules offers valuable insights into how behavior can be effectively
encouraged or modified. This article provides an in-depth exploration of fixed ratio and variable ratio
reinforcement schedules, emphasizing their common foundation—response-based
reinforcement—and examining their distinctive features.

Understanding Reinforcement Schedules: The Basics

Before diving into the specifics of fixed and variable ratio schedules, it's essential to establish a
foundational understanding of reinforcement schedules in general.

What Are Reinforcement Schedules?

A reinforcement schedule specifies the timing and conditions under which a behavior will be
reinforced. Instead of reinforcing after every occurrence (continuous reinforcement), behaviors are
often reinforced intermittently. This intermittent reinforcement can take various forms, each with
different effects on behavior strength, resistance to extinction, and learning speed.

Reinforcement schedules are broadly categorized into:

- Interval Schedules: Reinforcement depends on the passage of a certain amount of time.
- Ratio Schedules: Reinforcement depends on the number of responses made.



Within ratio schedules, further distinctions are made based on whether the reinforcement is delivered
after a fixed or variable number of responses.

Fixed Ratio (FR) Schedule: Consistency in Response-
Dependent Reinforcement

Definition and Mechanism

A Fixed Ratio (FR) schedule provides reinforcement after a specific, predetermined number of
responses. For example, an FR-10 schedule reinforces every tenth response. The "fixed" aspect
indicates that the response requirement remains constant across trials or sessions.

Key features:

- Reinforcement is contingent on a set number of responses.
- The schedule remains constant until explicitly changed.
- The behavior tends to accelerate as the subject approaches the fixed response count.

Characteristics of Fixed Ratio Schedules

- High Response Rate: Because reinforcement is directly linked to responses, individuals tend to
respond rapidly to reach the required number.

- Post-Reinforcement Pause: After receiving reinforcement, there's often a brief pause before
responding resumes, creating a “scalloped” response pattern.

- Predictability: The individual knows exactly after how many responses reinforcement will occur,
which can influence motivation and response patterns.

Practical Examples of Fixed Ratio Schedules

- Manufacturing: Workers paid per number of items produced (e.g., $10 per 50 units).
- Sales Bonuses: Bonus awarded after a fixed number of sales.
- Educational Settings: Rewards given after completing a specific number of tasks or problems.

Advantages and Limitations

Advantages:

- Clear Expectations: The predictability of reinforcement encourages consistent responding.
- Efficiency: Can quickly establish high rates of responding.



Limitations:

- Post-Reinforcement Pause: The response pause can reduce overall response rate over time.
- Potential for Fatigue: Repeatedly pushing responses to reach the fixed requirement may induce
fatigue or frustration.

Variable Ratio (VR) Schedule: Flexibility in Response-
Dependent Reinforcement

Definition and Mechanism

A Variable Ratio (VR) schedule delivers reinforcement after a variable number of responses, with the
average number of responses required remaining consistent across trials. For example, a VR-10
schedule might reinforce after an average of 10 responses, but the actual responses needed could
vary between 5 and 15.

Key features:
- The number of responses required varies unpredictably.

- Reinforcement is still response-dependent but with variability.
- Tends to produce high and steady response rates without post-reinforcement pauses.

Characteristics of Variable Ratio Schedules

- Unpredictability: Because the response requirement varies, individuals cannot precisely anticipate
when reinforcement will occur.

- High Response Rate: The unpredictability fosters persistent responding, often at a high rate.

- Resistance to Extinction: Behaviors maintained by VR schedules tend to be more resistant to
extinction due to their unpredictable nature.

Practical Examples of Variable Ratio Schedules

- Gambling: Slot machines reinforce responses (pulls of the lever) after unpredictable spins.
- Sales Commissions: A salesperson might receive a bonus after an unpredictable number of sales.
- Video Game Rewards: Random loot drops or rewards after varying numbers of player actions.

Advantages and Limitations

Advantages:



- High and Stable Responding: The unpredictability sustains motivation and engagement.
- Durability: Behaviors are resistant to extinction.

Limitations:

- Difficulty in Teaching New Behaviors: The unpredictability can make initial learning slower.
- Potential Frustration: Some individuals may become frustrated due to the uncertainty.

Common Ground: Both Schedules Are Response-Based

The core similarity between fixed and variable ratio schedules is their reliance on the number of
responses for delivering reinforcement. Unlike interval schedules, which depend on elapsed time,
ratio schedules are purely response-dependent. This fundamental feature has profound implications:

- Behavioral Control: Both schedules can effectively shape behaviors that require a certain volume of
responses.

- Response Rate: Both foster high response rates, although the pattern and persistence differ.

- Application Versatility: They are adaptable to various settings, from education to behavioral therapy
and industrial productivity.

Deep Dive: Comparing Fixed and Variable Ratio
Schedules

Response Pattern and Motivation

| Feature | Fixed Ratio (FR) | Variable Ratio (VR) |

|| ]|

| Response pattern | Post-reinforcement pause followed by high response rate | Consistently high
response rate with minimal pauses |

| Motivation | Predictable; may decrease if the fixed response count is high | Unpredictable
reinforcement fosters sustained motivation |

Analysis: The predictability of FR schedules can lead to temporary pauses, especially immediately

after reinforcement, as individuals anticipate the next reward. In contrast, VR schedules maintain a
steady flow of responding, making them especially effective for reinforcing persistent behaviors.

Resistance to Extinction



- VR schedules generally produce behaviors that are more resistant to extinction due to the
unpredictability of reinforcement.
- FR schedules may extinguish more quickly once the fixed ratio is no longer reinforced.

Behavioral Efficiency

Both schedules can be efficient for shaping behaviors, but their suitability depends on the context:

- FR schedules are excellent when a clear, measurable response count is desirable.
- VR schedules excel in situations requiring sustained, high-volume responses without predictable
pauses.

Implications and Applications in Real-World Settings

Understanding that fixed and variable ratio schedules are response-based allows practitioners and
managers to tailor reinforcement strategies effectively.

In Education:

- Using FR schedules (e.g., rewards after completing a set number of problems) can motivate students
to perform consistently.

- VR schedules (e.g., random pop quizzes with rewards) can sustain engagement and effort over
longer periods.

In Industrial and Business Settings:

- Implementing FR schedules (e.g., bonuses after a fixed number of units produced) can motivate
productivity.

- Employing VR-inspired incentives (e.g., unpredictable rewards or bonuses) can foster ongoing effort
and prevent burnout.

In Behavioral Therapy:

- Fixed ratio schedules can help establish specific behaviors.

- Variable ratio schedules are useful for maintaining behaviors and preventing extinction, especially in
addiction treatment or habit formation.

Conclusion: The Power of Response-Based



Reinforcement

Both fixed ratio and variable ratio reinforcement schedules share a foundational principle: they are
based on the number of responses an individual makes before receiving reinforcement. This core
characteristic makes them potent tools for shaping, maintaining, and modifying behavior across
diverse environments.

Summary of Key Points:

- Fixed Ratio (FR): Consistent response requirement, predictable reinforcement pattern, with typical
post-reinforcement pauses.

- Variable Ratio (VR): Unpredictable response requirement, sustained high response rates, and greater
resistance to extinction.

- Shared Foundation: Both schedules depend solely on the response count, not on time or other
factors, making them highly controllable and adaptable.

By leveraging the response-dependent nature of these schedules, practitioners can design
reinforcement strategies that optimize motivation, learning, and behavior persistence. Whether in
classroom management, workplace productivity, or behavioral therapy, understanding the similarities
and differences of fixed and variable ratio schedules empowers effective intervention and behavior
shaping.

In essence, the statement that "Fixed Ratio and Variable Ratio Schedules of Reinforcement are both
based on the number of responses” is not just accurate—it’'s the cornerstone of their design and
function.
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