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Law of Effect

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

Psychology)

Proponents: Edward L. Thorndike, B.F. Skinner

1. Core Definition and Mechanistic View

The Law of Effect is a foundational principle of behavioral psychology, positing that the

consequences of a particular response directly influence the probability of that response recurring

in the future. As originally formulated by Edward L. Thorndike, the theory stipulates that when a

connection between a stimulus (S) and a response (R) is followed by a satisfying state of affairs--a

reward or positive outcome--that specific connection is strengthened. Conversely, if the S-R

connection is followed by an annoying or negative state of affairs, the connection is weakened,

decreasing the likelihood of the behavior being repeated. This principle established a mechanistic

view of learning, emphasizing observable associations formed through experience rather than

relying on purely cognitive or mentalistic explanations of internal decision-making.

This law serves as the philosophical and empirical precursor to modern operant conditioning,

laying the essential groundwork for how psychologists understand the functional role of

reinforcement and punishment in shaping behavior. The core concept explains why humans and

animals continue to display certain behaviors, suggesting that behavioral persistence is

fundamentally driven by the hedonic quality (satisfaction or dissatisfaction) resulting from the

action. Thus, behavior is not random; it is molded and selected by its historical outcomes, making

the Law of Effect crucial for understanding the formation of habits, skill acquisition, and complex

behavioral patterns.

The mechanistic nature of the law implies that learning occurs incrementally through a process

often referred to as trial and error. Organisms attempt various responses when faced with a novel

stimulus environment, and those responses that lead to favorable consequences are automatically

"stamped in," or reinforced, while those leading to unfavorable consequences are "stamped out."

This selection process is often viewed as automatic and requiring no conscious deliberation on the

part of the learner, representing a fundamental shift in how learning was conceptualized in early

psychological science.

2. Thorndike's Experimental Foundation: The Puzzle Box

Edward Thorndike's formulation of the Law of Effect was empirically derived from his extensive

experiments using the famous puzzle box, detailed in his influential 1898 doctoral dissertation,

Animal Intelligence: An Experimental Study of the Associative Processes in Animals. In these
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seminal studies, hungry cats were placed inside custom-built wooden crates that required a

specific, often complex action--such as pulling a string, pressing a lever, or stepping on a platform--

to open the door and access a food reward waiting immediately outside. Thorndike systematically

measured the time it took for the cat to execute the correct escape behavior across successive

trials, generating the first known quantitative learning curves in the study of animal behavior.

The results consistently showed that, initially, the trapped cats engaged in random, frantic, and

ineffective behaviors. However, over repeated trials, the ineffective actions gradually diminished,

and the successful behavior (the appropriate response to open the lock) was executed more

quickly and efficiently. Thorndike interpreted this pattern not as an instance of sudden cognitive

insight or reasoning by the animal, but as conclusive evidence of a gradual strengthening of the

correct stimulus-response bond due to the positive consequence (escape and access to food).

This demonstrated process, which he termed trial and error learning, provided the necessary

empirical structure for the Law of Effect, showing how satisfying outcomes selectively reinforce

specific actions within a given environment.

In the context of the experiment, the environment inside the puzzle box served as the complex

stimulus setting (S), and the successful action served as the correct response (R). The immediate

consequence of freedom and food provided the "satisfying state of affairs" that rapidly

strengthened the S-R bond. Thorndike's careful observation, coupled with his pioneering

quantitative methods, set a new standard for experimental psychology, emphasizing the objective

measurement of behavior and its functional relationship to environmental variables, thereby setting

the intellectual stage for subsequent behaviorist movements.

3. Key Concepts: Satisfaction, Annoyance, and the S-R Bond

Thorndike originally defined the influential consequences in subjective, quasi-mentalistic terms:

Satisfaction and Annoyance. A satisfying state of affairs was defined as one that the animal does

nothing to avoid, often acting instead to maintain or renew it. Conversely, an annoying state of

affairs was defined as one that the animal attempts to end or avoid, often resulting in general

restlessness or withdrawal. These internal, affective states, though not directly observable, were

hypothesized to be the physiological or psychological mechanisms through which the

consequences exerted their influence on the subsequent behavioral connection.

The central component of the learning mechanism in this theory is the Stimulus-Response (S-R)

bond. Thorndike maintained that learning essentially consists of the strengthening of this

connection, which he conceptualized as a physical link in the nervous system. When a response is

followed by satisfaction, the connection is physiologically stamped in, making it more robust and

easier to execute in the future. Thorndike hypothesized that the satisfying consequence acted

retrospectively, solidifying the association that immediately preceded it in time. This focus on the
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direct connection between observable inputs (stimuli) and observable outputs (responses) situated

the Law of Effect within the framework of associationism, but with the crucial addition that the

strength of the association was determined by its outcome, not simply by the temporal proximity of

the stimulus and response.

Crucially, Thorndike later recognized and documented a significant asymmetry in the operation of

the law. While the satisfaction half (reinforcement) proved reliably effective in strengthening

desired behavior, the annoyance half (punishment) appeared far less consistent or potent in

weakening behavior. Thorndike observed that an annoying consequence did not simply stamp out

an undesirable behavior; rather, it often led to a general suppression of activity, avoidance of the

learning environment, or the emergence of alternative, often emotional or aggressive, responses.

This realization prompted significant revisions to his original formulation of the law and served as

an early warning regarding the complexities and limitations of using punishment as a behavioral

control method.

4. Refinement and Evolution under B.F. Skinner

The Law of Effect was rigorously refined, formalized, and expanded by B.F. Skinner, who

established it as the central principle of the systematic framework known as Operant

Conditioning. Skinner, adhering strictly to the tenets of radical behaviorism, criticized the

subjective nature of Thorndike's original terms, "satisfaction" and "annoyance," arguing that relying

on unobservable internal states was unnecessary and scientifically problematic for establishing a

rigorous science of behavior. He insisted that the focus must remain exclusively on observable

environmental contingencies and their functional relationship to measurable actions.

Skinner effectively replaced Thorndike's subjective terms with strictly operational definitions: a

reinforcer is defined functionally as any consequence that increases the future frequency of the

behavior it follows, regardless of whether it feels "satisfying." Conversely, a punisher is defined as

any consequence that decreases the future frequency of the behavior it follows. This critical shift

moved the analytical focus from the presumed internal feeling or state of the learner to the

objective, measurable relationship between the behavior (termed the operant) and the

environmental change that resulted (the contingency of reinforcement).

Despite the significant terminological and methodological overhaul, Skinner fully acknowledged the

profound contribution of the Law of Effect, viewing it as the indispensable guiding principle of all

operant behavior. He meticulously established the theoretical distinction between respondent

(classical) conditioning, which deals with involuntary reflexes and stimulus associations, and

operant conditioning, which accounts for voluntary, emitted behavior based on the principle that

these behaviors are functionally selected by their consequences. Skinner's extensive experimental

work, conducted largely within the controlled environment of the operant chamber (or Skinner box),
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provided the empirical tools and rigorous methodology necessary to test the Law of Effect across

various species and through complex schedules of reinforcement, solidifying its position as the

bedrock of modern behavioral science.

5. Applications in Education and Behavioral Modification

The Law of Effect, through its modern iteration in operant conditioning, has had a profound and

enduring impact on various practical fields, most notably educational psychology, animal training,

organizational management, and clinical behavioral therapy. In educational settings, the principle

fundamentally underpins effective pedagogical strategies where positive outcomes--such as verbal

praise, the immediate granting of high grades, tokens exchangeable for privileges, or the

successful, self-driven mastery of a subject--are used systematically to reinforce and strengthen

desirable study habits and effective academic performance. This application emphasizes the

proactive use of reinforcement, thereby reducing the reliance on negative consequences

(annoyance) for errors and prioritizing the systematic strengthening of the correct S-R bonds

associated with effective learning strategies.

In the highly specialized realm of animal training, the law is applied directly through the strategic

use of immediate primary or conditioned reinforcement. Whether training domestic pets,

specialized service animals, or animals for entertainment, successful actions are immediately

followed by a highly satisfying consequence, such as food, toys, or affection, which rapidly

increases the probability of the desired behavior's repetition. This methodology, widely known as

positive reinforcement training, is demonstrably more effective, rapid, and humane than training

methods based primarily on aversive control or punishment, which aligns perfectly with Thorndike's

revised view concerning the asymmetry and limitations of the annoyance half of the original law.

Furthermore, clinical psychology heavily utilizes the mechanism of the Law of Effect through

behavioral modification techniques, particularly in applied behavior analysis (ABA). Therapies

designed to reduce maladaptive behaviors (e.g., self-injury, aggressive outbursts, or severe phobic

responses) and increase adaptive skills (e.g., social interaction, functional communication, or

vocational skills) rely on systematically identifying the environmental consequences that currently

maintain the target behavior and then restructuring those contingencies. By implementing methods

like differential reinforcement, clinicians apply the Law of Effect to ensure that only desired

behaviors result in reinforcement, effectively making the undesirable behaviors extinct by

withholding the maintaining consequence.

6. Methodological and Conceptual Criticisms

While the Law of Effect is universally accepted as historically foundational, it has faced several

significant criticisms over the past century. One primary conceptual challenge targets the potential
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for circular reasoning, particularly in Thorndike's original formulation. If "satisfaction" is defined

functionally as whatever strengthens behavior, and if we assert that behavior is strengthened

because it is satisfying, the definition becomes tautological and lacks independent predictive power

outside of the observed behavior change itself. Skinner successfully addressed this by

operationalizing reinforcement purely by its observable effect on behavior (a strictly functional

definition), thereby escaping the logical circularity inherent in defining consequences based on

assumed, unmeasurable internal states.

A second major criticism emerged from subsequent cognitive research that questioned the

absolute necessity and automaticity of the S-R bond formation. Cognitive psychologists, notably

through studies exploring latent learning, argued that significant learning can occur even in the

complete absence of immediate reinforcement or satisfaction. Experiments demonstrating latent

learning showed that animals could acquire detailed knowledge about their environment (forming

internal cognitive maps or mental representations) that only became apparent in their behavior

when a reward was subsequently introduced. This suggested that the consequence primarily

affects the animal's motivation or performance of the learned behavior, not solely the automatic

stamping-in of the S-R association itself.

Finally, the symmetry of the Law of Effect has been consistently challenged. Thorndike's later

revision acknowledged the weakness of punishment, and modern research confirms that

punishment is far less effective and carries more unintended side effects (such as emotional

arousal, aggression, and generalized suppression) than positive reinforcement. Moreover, the Law

of Effect struggles to fully account for behaviors that appear intrinsically motivated or that follow

principles such as the Premack principle, where a high-probability behavior acts as a reinforcer for

a low-probability behavior, challenging the simple dichotomy of satisfying versus annoying

consequences. Despite these critical refinements and limitations, the core empirical observation

that behavior is powerfully selected by its consequences remains one of the most robust and

widely accepted truths in psychological science.
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