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Primary Disciplinary Field(s): Psychology, Learning Theory, Behavioral Neuroscience

1. Core Definition

Blocking is a fundamental principle within classical conditioning, first formally identified by Leon

Kamin in 1969. It describes a phenomenon where prior learning with one conditioned stimulus (CS)

prevents or "blocks" the subsequent conditioning of a new, simultaneously presented CS to the

same unconditioned stimulus (UCS). This effect demonstrates that mere contiguity (the close

temporal pairing) of a stimulus with an outcome is not sufficient for learning to occur; rather, the

predictive or informational value of the stimulus is paramount.

In a typical blocking experiment, an organism first learns that a specific CS (let's call it CS1)

reliably predicts the occurrence of an UCS. For example, as illustrated in early research, a pigeon

might learn that a light (CS1) consistently precedes an unpleasant event like an electric shock

(UCS). Through repeated pairings, the pigeon develops a conditioned response (CR) to the light,

anticipating the shock. Subsequently, in the second phase of conditioning, a new stimulus, such as

a bell (CS2), is introduced and presented simultaneously with the original CS1, followed by the

same UCS. Despite the contiguous pairing of the bell with the shock, the pigeon will show little to

no conditioning to the bell alone.

The crucial insight from blocking is that the animal does not form an association between the new

CS2 and the UCS because the UCS is already adequately predicted by CS1. The prior learning

essentially "blocks" any new associative learning from occurring with redundant cues. This implies

that organisms are not passive recipients of sensory input but actively seek out predictive

relationships in their environment, only forming new associations when a stimulus provides novel

or non-redundant information about an upcoming event.

2. Etymology and Historical Development

The concept of blocking emerged from the detailed experimental investigations into classical

conditioning that characterized mid-20th century behavioral psychology. Leon Kamin's seminal

work in 1969, particularly his chapter "Predictability, surprise, attention, and conditioning" in the

volume Punishment and Aversive Behavior, is widely credited with the first systematic

demonstration and articulation of the blocking effect. Kamin's findings significantly challenged the

then-dominant contiguity-based theories of classical conditioning, which posited that learning was

primarily a function of the frequency and temporal proximity of stimulus pairings.

Prior to Kamin's work, many researchers assumed that if two stimuli (a CS and a UCS) were

consistently presented together, an association would invariably form. However, Kamin's
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experiments, which meticulously manipulated the prior associative history of a conditioned

stimulus, revealed that this was not always the case. His observations underscored the importance

of the informational context in which stimuli are presented, suggesting that animals attend to the

predictive power of cues rather than merely their co-occurrence.

The discovery of blocking paved the way for more sophisticated cognitive theories of learning.

Notably, it provided critical empirical support for the development of mathematical models like the

Rescorla-Wagner model of classical conditioning (1972). This model proposed that the

effectiveness of a UCS in promoting associative learning depends on how "surprising" it is - that is,

how poorly it is predicted by the stimuli already present. In blocking, the UCS is not surprising

when CS1 is present, thus limiting the associative strength that CS2 can acquire. This theoretical

framework elegantly explained blocking and other complex conditioning phenomena, shifting the

paradigm of learning research towards an emphasis on predictive error and attentional processes.

3. Key Characteristics

Prior Associative Learning: A prerequisite for blocking is the establishment of a strong and

reliable association between an initial conditioned stimulus (CS1) and an unconditioned stimulus

(UCS) during a preliminary training phase. The organism must learn that CS1 is a consistent

predictor of the UCS.

Compound Stimulus Presentation: In the blocking phase, the previously conditioned CS1 is

presented simultaneously with a novel, unconditioned stimulus (CS2), and both are followed by the

UCS. This compound presentation is critical for demonstrating that CS2's association with the UCS

is indeed prevented.

Attenuation of New Learning: Despite the contiguous pairing of CS2 with the UCS during the

compound phase, subsequent tests reveal that the organism exhibits little to no conditioned

response to CS2 when it is presented alone. This indicates a significant reduction or complete

prevention of associative learning for the novel stimulus.

Predictive Redundancy: The core mechanism underlying blocking is attributed to the predictive

redundancy of CS2. Since CS1 already reliably predicts the UCS, CS2 provides no new or

additional information about the impending UCS. Organisms appear to be selective in what they

learn, prioritizing informative cues over redundant ones.

Independence of Salience: The blocking effect can occur even if CS2 is a perceptually salient

stimulus. Its salience alone is not enough to overcome the established predictive power of CS1.

4. Significance and Impact
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The discovery of blocking profoundly reshaped the scientific understanding of associative learning,

moving beyond simplistic views of contiguity to a more nuanced appreciation of cognitive

processes in conditioning. Its significance lies in several key areas, demonstrating that learning is

not merely an automatic response to stimulus pairings but an active process of information

acquisition and prediction.

Firstly, blocking provided compelling evidence that organisms actively process the predictive

validity of cues in their environment. It showed that learning is driven by the search for reliable

predictors and the reduction of uncertainty, rather than just the co-occurrence of events. This

cognitive emphasis highlighted that animals are not passive learners but actively assess the

informational content of stimuli, developing expectancies based on their experiences. This insight

was crucial for the development of cognitive theories within behavioral psychology, bridging the

gap between purely behavioristic and more cognitive-leaning perspectives.

Secondly, blocking was instrumental in the formulation and acceptance of error-correction models

of learning, most notably the Rescorla-Wagner model. This model, which successfully accounts for

blocking, posits that learning occurs only when there is a discrepancy between what is expected

and what actually occurs - a "prediction error." In a blocking paradigm, after CS1 has been fully

conditioned, the UCS is no longer "surprising" when presented with CS1, even if CS2 is also

present. Consequently, there is no "error" to drive further learning for CS2. This theoretical

framework became a cornerstone of learning research, influencing understanding across various

domains from basic classical conditioning to more complex forms of learning and even neural

network models.

Finally, the principles revealed by blocking have implications extending beyond basic laboratory

conditioning. Understanding how prior learning can prevent new associations is vital for fields such

as clinical psychology, for example, in the context of fear extinction and phobia treatment. If an

individual has a strong association between a specific context (CS1) and a traumatic event (UCS),

it might block the learning of safety signals (CS2) within that same context. Similarly, in areas like

advertising or education, understanding blocking can inform strategies for making new information

salient and ensuring it is effectively learned, especially when prior knowledge might render new

cues redundant.

5. Debates and Criticisms

While Kamin's blocking phenomenon is a robust and widely replicated finding, the precise

psychological and neurological mechanisms underlying it have been a subject of ongoing debate

and research. One primary area of discussion revolves around whether blocking is primarily an

attentional deficit or an associative deficit.

The attentional deficit hypothesis suggests that once CS1 reliably predicts the UCS, the
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organism simply stops attending to other potential cues, such as CS2, because they are

redundant. If an animal does not attend to CS2, it cannot form an association with it. Support for

this view comes from studies showing that manipulations that force attention to CS2 (e.g., by

making CS2 highly salient or by presenting CS1 and CS2 at different locations) can sometimes

reduce or overcome blocking.

Conversely, the associative deficit hypothesis, often aligned with the Rescorla-Wagner model,

proposes that the animal does perceive CS2, but the UCS's associative strength is already fully

"occupied" by CS1. Therefore, no additional associative strength is available for CS2 to acquire,

even if attended to. This perspective emphasizes the computational aspect of learning, where

associative weights are adjusted based on prediction error, irrespective of the attentional state.

Current research often explores integrated models that combine aspects of both attentional and

associative processes, recognizing that attention can modulate the rate and strength of associative

learning.

Other debates concern the generalizability of blocking across different species, types of stimuli

(e.g., appetitive vs. aversive), and experimental paradigms. Researchers also investigate

conditions under which blocking can be modulated or reversed, such as through "unblocking"

procedures where the UCS intensity is changed during the compound phase, or by presenting the

blocked CS (CS2) with a different UCS. These investigations continue to refine our understanding

of the intricacies of associative learning, highlighting the dynamic interplay between prior

experience, stimulus salience, and cognitive evaluation in shaping an organism's learning

trajectory.
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