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BLOCKING

Blocking Effect

Introduction to the Blocking Effect

The blocking effect is a fundamental phenomenon in classical conditioning, a type of learning

where an organism learns to associate two stimuli. In essence, it describes a situation where the
association between a conditioned stimulus (CS) and an unconditioned stimulus (UCS) is impaired

if the UCS has already been reliably predicted by another previously established CS. This means
that if an animal or human has already learned that one particular cue reliably signals an
impending event, they will struggle to form a new association between a second, simultaneously
presented cue and the same event. The initial learning "blocks" the subsequent learning of the new
association, even if both cues are presented together.

This concept highlights a crucial aspect of associative learning: organisms do not simply form
associations with every stimulus present during an event. Instead, there is an active process of
selecting which stimuli are informative and predictive. If a stimulus is redundant because another
stimulus already predicts the outcome, the organism pays less attention to it, or rather, it fails to
form a strong association with it. This selective learning process is highly adaptive, allowing
organisms to efficiently focus their cognitive resources on the most relevant cues in their
environment, thereby optimizing their responses to future events and avoiding unnecessary or
misleading associations.

Defining the Blocking Phenomenon

At its core, the blocking effect demonstrates that the learning of a new stimulus-outcome
association is contingent not merely on the contiguity of the stimuli, but significantly on the
informativeness or "surprise" of the new stimulus. When a subject is first exposed to a conditioned
stimulus (CS1) paired with an unconditioned stimulus (UCS), an association is formed. For
example, a light (CS1) might be paired with a mild shock (UCS) until the subject shows a fear
response (conditioned response, CR) to the light alone. If, in a subsequent phase, a new stimulus,
such as a tone (CS2), is presented simultaneously with the original light (CS1), and both are paired
with the same shock (UCS), the subject will typically learn little or no association between the tone
(CS2) and the shock (UCS).

The fundamental mechanism underlying this phenomenon is thought to involve a reduction in the
"surprise" value of the unconditioned stimulus. Once CS1 reliably predicts the UCS, the
appearance of the UCS is no longer unexpected. Therefore, when CS2 is introduced alongside
CS1, it adds no new predictive information about the UCS. The organism's learning system, being
efficient, does not dedicate resources to forming an association with CS2 because the outcome is
already sufficiently predicted by CS1. This suggests that learning is not a passive process of
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simply linking co-occurring events, but an active search for predictive relationships, where only
unexpected or unpredicted outcomes drive new learning, a principle central to many modern
theories of associative learning, such as the Rescorla-Wagner model.

Pioneering Research and Historical Foundations

The blocking effect was famously discovered and elucidated by American psychologist Leon
Kamin in a series of experiments conducted in the mid-1960s. Prior to Kamin's work, many

prevailing theories of learning theory, particularly those rooted in strict behaviorism, emphasized
contiguity as the primary mechanism for forming associations. These theories suggested that
whenever two stimuli occurred together repeatedly, an association would naturally form between
them, almost as an automatic reflex. Kamin's findings provided a critical challenge to this view,
demonstrating that mere contiguity was not sufficient for learning to occur.

Kamin's groundbreaking research highlighted the importance of a cognitive component in learning,
specifically the role of "surprise” or prediction error. His experiments showed that animals, typically
rats, did not simply associate every co-occurring stimulus with an outcome. Instead, they
selectively attended to and formed associations with only those stimuli that provided new, non-
redundant information about the impending unconditioned stimulus. This shift in understanding
marked a significant turning point in the study of learning, moving away from purely mechanistic
explanations towards models that incorporated cognitive processes such as attention and
expectation, thereby paving the way for more sophisticated theories of classical conditioning.

The Experimental Origins of Blocking

Kamin's classic experiments typically involved two phases. In the first phase, a group of
experimental animals (e.g., rats) would be trained to associate a light (CS1) with an electric shock
(UCS), causing them to freeze (CR) in response to the light. A control group might receive only the
shock or no pre-training. In the second phase, the experimental group would then be presented
with a compound stimulus consisting of both the light (CS1) and a new stimulus, a tone (CS2),
simultaneously, followed by the same electric shock (UCS). The control group would typically
receive the compound stimulus (light + tone) paired with the shock without prior conditioning to the
light alone.

When subsequently tested with the tone (CS2) alone, the experimental group, which had
previously learned about the light-shock association, showed very little conditioned fear response
to the tone. In stark contrast, the control group, which had not experienced the initial blocking
phase with CS1, readily showed a strong conditioned fear response to the tone. This demonstrated
that the prior learning about the light "blocked" the animals from forming a robust association
between the tone and the shock. Kamin's meticulous experimental design provided irrefutable
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evidence that prior learning profoundly influences subsequent learning, not by simply strengthening
existing pathways, but by modulating the very process of forming new associations based on the
predictive value of the stimuli involved.

An Everyday lllustration of Blocking

To understand the blocking effect in a more relatable context, consider a scenario involving a
new coffee shop. Imagine you frequently visit a local cafe where the barista always greets you by
name (CS1) and consistently serves you a delicious cup of coffee (UCS), which elicits a pleasant
feeling (CR). Over time, you come to associate being greeted by name with the satisfaction of a
good coffee. The greeting alone triggers a positive expectation. Now, imagine the coffee shop
introduces a new, brightly colored neon sign (CS2) that flashes every time your coffee is ready.
You continue to be greeted by name (CS1), the neon sign (CS2) flashes, and you still receive your
delicious coffee (UCS).

In this situation, the original association between the barista's greeting (CS1) and the good coffee
(UCS) is already well-established. When the new neon sign (CS2) is introduced, it provides no new
predictive information about the impending delicious coffee. Your brain has already learned to
predict the positive outcome based solely on the greeting. Consequently, you are less likely to form
a strong association between the flashing neon sign and the delicious coffee. Even though the sign
is consistently present when you get your coffee, your prior learning about the greeting "blocks" the
formation of a significant association with the new sign. This illustrates how an existing, predictive
cue can prevent a new, redundant cue from acquiring associative strength, even when both cues
consistently precede the same outcome.

Applying the Blocking Principle in Practice

Let's break down the "how-to" of the coffee shop example using the principles of the blocking
effect.

Phase 1 (Acquisition of CS1-UCS association): You repeatedly experience the barista greeting
you by name (CS1) followed by receiving a delicious coffee (UCS). Through this consistent pairing,
you form a strong association: Greeting (CS1) -> Delicious Coffee (UCS), leading to a positive
feeling (CR). The greeting becomes a strong predictor of the pleasant outcome.

Phase 2 (Compound Conditioning with Blocking): The coffee shop introduces a new neon sign
(CS2). Now, you experience the barista greeting you by name (CS1) AND the neon sign flashing
(CS2) simultaneously, followed by the delicious coffee (UCS).

The Blocking Mechanism: Because the greeting (CS1) already perfectly predicts the delicious
coffee (UCS), the coffee is no longer "surprising" when it arrives. The neon sign (CS2) adds no
new predictive information. Your cognitive system efficiently ignores the redundant information
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provided by the new sign.

Test Phase (Reduced CS2-UCS association): If the barista is absent one day, and only the neon
sign (CS2) flashes, you are unlikely to feel the same strong positive expectation or association with
the coffee as you would if the barista had greeted you. The association between the neon sign
(CS2) and the delicious coffee (UCS) has been "blocked" by the pre-existing, informative
association with the greeting (CS1).

This step-by-step breakdown demonstrates that the brain prioritizes and consolidates associations
with cues that are truly informative, rather than forming every possible association, even when
stimuli are perfectly contiguous. This selective learning mechanism is highly efficient and adaptive,
allowing individuals to navigate complex environments by focusing on the most reliable predictors
of important outcomes.

Theoretical Significance in Learning Theory

The discovery of the blocking effect was profoundly significant because it fundamentally
challenged the dominant contiguity theories of learning that prevailed in behaviorism. Prior to
Kamin's work, it was largely assumed that if two stimuli were repeatedly presented together, an
association would automatically form. Blocking demonstrated that mere temporal contiguity was
not sufficient for learning; instead, the predictive value or "informativeness" of a stimulus was
crucial. This insight paved the way for cognitive explanations of learning, suggesting that
organisms are not just passive recipients of environmental input but active information processors
that form hypotheses about their world.

The blocking effect played a pivotal role in the development of sophisticated mathematical models
of associative learning, most notably the Rescorla-Wagner model (1972). This model explicitly

incorporates the concept of "surprise" or prediction error, proposing that learning occurs only when
an outcome is better or worse than expected. When an unconditioned stimulus is fully predicted by
an existing conditioned stimulus (as in blocking), its "surprise" value is zero, and thus, no new
learning occurs with concurrently presented novel stimuli. This theoretical shift moved the field
beyond simple stimulus-response accounts, emphasizing that internal cognitive states, such as
expectations and attention, are central to understanding how associations are formed and
modified. The blocking effect remains a cornerstone for understanding the complexities of how
animals and humans learn about cause-and-effect relationships.

Real-World Implications and Applications

The understanding of the blocking effect has numerous practical applications across various
domains, from understanding human fears to designing effective educational strategies and even
marketing. In the context of clinical psychology, blocking can help explain why some phobias or

Encyclopedia of psychology encyclopedia.arabpsychology.com



https://en.wikipedia.org/wiki/Behaviorism
https://en.wikipedia.org/wiki/Rescorla%E2%80%93Wagner_model
https://en.wikipedia.org/wiki/Clinical_psychology
https://encyclopedia.arabpsychology.com/?p=10004
https://encyclopedia.arabpsychology.com
https://encyclopedia.arabpsychology.com

BLOCKING

anxieties are difficult to overcome if the initial fear-inducing stimulus is too dominant. For instance,
if a person develops a fear of dogs after being bitten (UCS) in the presence of a specific breed
(CS1), their fear might be strongly blocked to other cues present at the time, making it harder to
generalize the safety of other dogs (new CSs) even after positive experiences, because the
original dog breed still predicts the fear.

In education, the principle of blocking suggests that if students are first taught a complex concept
using one primary example or analogy (CS1), they might struggle to fully grasp the nuances when
new, additional examples (CS2s) are introduced simultaneously, especially if the initial example
perfectly explains the concept. Educators might need to explicitly highlight how new examples
provide *additional* or *different* predictive information to overcome blocking. In marketing,
advertisers often try to create strong associations between their product (CS) and positive
emotions or desirable outcomes (UCS). However, if consumers already have a strong, positive
association with a competitor's product based on existing cues, new advertising campaigns for a
similar product might face blocking, making it difficult to establish new positive associations.
Understanding blocking can therefore inform strategies to either prevent unwanted associations or
facilitate new, desired ones.

Related Concepts and Distinctions

The blocking effect is often discussed in relation to other phenomena in classical conditioning,
particularly overshadowing. While both involve a compound stimulus and reduced learning for one

component, their mechanisms differ. In overshadowing, two novel conditioned stimuli (CS1 and
CS2) are presented simultaneously with an unconditioned stimulus (UCS) from the outset. If one
CS is more salient or intense than the other, the more salient CS will acquire a stronger
association with the UCS, overshadowing the less salient one. Crucially, in overshadowing, neither
CS has a pre-existing association with the UCS. In blocking, however, one CS (CS1) *already* has
an established association with the UCS *before* the compound stimulus (CS1+CS2) is
introduced. The pre-existing association of CS1 with the UCS prevents CS2 from forming an
association, whereas in overshadowing, the relative salience of simultaneously presented novel
stimuli determines which one gains associative strength.

Other related concepts include latent inhibition, where prior non-reinforced exposure to a CS

delays subsequent conditioning to that CS, and learned irrelevance, where prior non-contingent

presentation of a CS and UCS impairs subsequent learning of an association between them.
These phenomena, along with blocking, underscore the idea that learning is not a simple reflexive
process but is heavily influenced by prior experience, the informational value of stimuli, and
attentional processes. They collectively highlight the sophisticated ways in which organisms filter
and interpret environmental cues to form adaptive associations, moving beyond simple contiguity
to embrace the principles of contingency and informativeness.
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Broader Psychological Context

The blocking effect is primarily a concept within learning theory, a subfield that bridges behavioral

psychology and cognitive psychology. It is a cornerstone example used to illustrate the limitations

of simple associative models and the necessity of incorporating cognitive elements like attention,
expectation, and prediction error into our understanding of how organisms learn. While initially
discovered through experiments in classical conditioning, its implications extend beyond basic
animal learning, providing insights into more complex human learning and cognitive processes.

The principles derived from studying blocking have influenced research in areas such as attention,
memory, and decision-making. The idea that organisms selectively attend to informative cues and
that prior knowledge can inhibit the processing of new, redundant information is a pervasive theme
across various psychological domains. Thus, the blocking effect serves as a powerful example of
how fundamental research into basic learning processes can yield profound insights into the
intricate mechanisms of the mind, contributing significantly to our understanding of how we
perceive, interpret, and adapt to the world around us. Its continued study informs modern theories
of brain function and artificial intelligence, particularly in models of associative learning and neural
networks.
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