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BEHAVIORAL CONTRAST

Behavioral Contrast

Primary Disciplinary Field(s): Experimental Analysis of Behavior (EAB), Learning Theory,
Operant Conditioning

1. Core Definition

Behavioral contrast is a fundamental phenomenon observed within the experimental analysis of
behavior, specifically illustrating the dynamic relationship between varying reinforcement schedules
operating simultaneously or sequentially. It refers to the change in the rate of responding to a
stimulus in one context (Component B) when the conditions of reinforcement in a separate,
alternating context (Component A) are modified. Crucially, this change in responding in the
unchanged component is inverse to the change implemented in the altered component. This effect
underscores the principle that the value of a reinforcer is not absolute, but is determined relative to
the reinforcement available in alternative contexts or during immediately preceding periods.

This phenomenon typically emerges when subjects are exposed to multiple schedules of

reinforcement, where two or more simple reinforcement schedules alternate independently, each
signaled by its own discriminative stimulus ($S”D$). For instance, an organism might receive a
moderate rate of reinforcement (Component B) when a green light is on, and a high rate of
reinforcement (Component A) when a red light is on. If the conditions in Component A are
subsequently impoverished (e.g., the reinforcement is reduced or removed entirely), the rate of
responding in Component B will paradoxically increase, even though the reinforcement parameters
in B have remained constant. This relative shift demonstrates that the organism's behavior is
sensitive to the global environment of reinforcement, not just the local schedule.

2. Etymology and Historical Development

The systematic investigation into behavioral contrast originated in the mid-twentieth century,
stemming from research aimed at understanding how non-contingent or alternating schedules
affect learned responses, primarily within the framework established by B.F. Skinner. Early
observations of related phenomena involved the "depression effect" (a form of negative contrast)
and the "elation effect" (a form of positive contrast), which described how the introduction of a
better or worse reward altered subsequent performance. However, the term "behavioral contrast”
was formalized to describe the specific inverse relationship observed under multiple schedules
where environmental stimuli clearly delineate the reinforcement components.

Pioneering work by researchers such as Terrace and Reynolds using pigeons in operant chambers
provided robust empirical evidence for contrast effects. These experiments consistently showed
that manipulating the reinforcement density or quality in one component of a multiple schedule led
to predictable shifts in the response rates of the other, unaltered component. These findings
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challenged simpler theories that suggested behavior was solely governed by the immediate
reinforcement contingency, highlighting the necessity of considering the organism's history and the
relative context of reinforcement delivery. The establishment of behavioral contrast as a reliable
empirical finding necessitated the development of more complex theoretical models to account for
the interplay between motivation, emotion, and discriminative control.

3. Key Characteristics: The Duality of Contrast

Behavioral contrast is typically categorized into two reciprocal forms: positive contrast and negative
contrast, each reflecting an opposite reaction to the alteration of an adjacent reinforcement
component. These two forms are crucial for fully understanding how relative value dictates
response rates in complex environments. Both effects require the subject to clearly discriminate
between the alternating conditions; without distinct discriminative stimuli ($S7D$), a general
change in motivation or state of satiation might occur, but not the characteristic inverse response
pattern of contrast.

Positive Contrast (Elation Effect): This form occurs when the reinforcement schedule in one
component (Component A) is made substantially less favorable--often by reducing the rate,
decreasing the magnitude, or changing the quality of the reinforcer, or even placing the schedule
under extinction. In response, the rate of responding in the other component (Component B),
whose reinforcement parameters have remained unchanged, significantly increases, sometimes
rising far above its original baseline rate. The reward received in Component B, while objectively
identical to its original state, is now perceived as relatively more favorable compared to the newly
impoverished Component A, thus leading to an elevation, or "elation," of the response rate in B.

Negative Contrast (Depression Effect): Conversely, negative contrast manifests when the
reinforcement schedule in Component A is made substantially more favorable or enriched, typically
by increasing the reinforcement rate or quality. Consequently, the rate of responding in the
constant component (Component B) decreases or is "depressed," often falling below its
established baseline. Because the subject has just been exposed to a highly enriched schedule in
A, the constant reinforcement schedule in B is now perceived as relatively less valuable or less
favorable, leading to a reduction in the effort or frequency of responding during the period when
Component B's discriminative stimulus is present.

4. Mechanisms and Theoretical Explanations

The exact mechanisms underlying behavioral contrast have been the subject of extensive research
and debate, resulting in several competing, yet sometimes overlapping, theoretical explanations
that attempt to account for the inverse relationship between the two scheduled components.
Understanding these mechanisms is essential for differentiating contrast from simple schedule
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interactions or generalization effects.

One prominent explanation is the Reinforcer Relative Value Hypothesis. This theory posits that
the subject continuously evaluates the current reinforcement contingency not in isolation, but in
comparison to the reinforcement recently or currently available in the alternate component. When
Component A is impoverished, the constant reinforcement in B gains relative value, increasing the
motivation to respond during B. Conversely, when Component A is enriched, B loses relative
value, decreasing motivation. This framework places the contrast effect firmly within a cognitive or
comparative valuation process, where the organism adjusts its effort based on perceived
opportunity cost across environments.

Another significant perspective is the Emotional or Arousal Hypothesis. This view suggests that
the change in reinforcement conditions in Component A generates an affective state that carries
over into Component B. For example, the sudden reduction or removal of reinforcement (leading to
positive contrast) may induce frustration or excitement, resulting in a generalized increase in
behavioral output--an energizing effect that elevates responding even in the unaltered component.
Similarly, an increase in reinforcement might induce a state of contentment or decreased urgency,
slightly depressing generalized responding. While influential, this theory struggles to account for
the precise control exerted by the discriminative stimuli, as contrast effects are highly specific to
the presence of the $S"D$ for Component B.

5. Experimental Paradigms and Key Findings

Behavioral contrast is overwhelmingly studied using the multiple schedule (Mult) paradigm,
typically involving variable-interval (VI) schedules (e.g., Mult VI 30s VI 30s). In a standard
experiment, the baseline response rates are established for both components. The manipulation
then involves changing only one component (e.g., changing A from VI 30s to Extinction), while
leaving the other (B) constant at VI 30s. The resulting increase in responding in the unchanged VI
30s component is the defining measure of positive behavioral contrast.

Key experimental findings have illuminated the robustness and boundaries of the effect. Contrast
effects are highly dependent on the degree of discrimination between the components; if the stimuli
($S"D$%s) signaling A and B are highly similar, the effect may weaken due to generalization.
Furthermore, the magnitude of the contrast is directly proportional to the magnitude of the change
in reinforcement in the varied component. Researchers have also explored sequential contrast,
where the contrast effect occurs not simultaneously across two stimuli, but sequentially based on
the reinforcement history of the immediate past trial. This demonstrates that the comparative
evaluation process operates across both space (different stimuli) and time (past conditions).
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6. Applications in Applied Behavior Analysis (ABA)

The principles of behavioral contrast hold critical significance in Applied Behavior Analysis (ABA),
particularly when designing intervention strategies for modifying challenging behaviors. ABA
practitioners frequently use differential reinforcement procedures, which inherently involve altering
reinforcement contingencies across different settings or behaviors. Understanding contrast helps
predict potential side effects of these modifications.

For instance, if a therapist implements an extinction procedure to eliminate a challenging behavior
(e.g., shouting) in one setting (e.g., the classroom), but the child is simultaneously receiving
favorable reinforcement (e.g., peer attention) for a different, potentially equally undesirable
behavior (e.g., fidgeting) in an unchanged setting (e.g., the playground), positive behavioral
contrast might inadvertently strengthen the fidgeting behavior. The perceived relative deprivation in
the classroom makes the unchanged reinforcement for fidgeting on the playground seem more
valuable, leading to an unwanted increase in that behavior. Therefore, ABA interventions must be
comprehensive, ensuring that reinforcement changes across one environment do not
unintentionally strengthen undesirable behaviors in stable environments.

7. Debates and Criticisms

Despite its reliability as an empirical phenomenon, behavioral contrast remains a subject of
theoretical debate, primarily regarding whether it is a purely behavioral outcome predicted by
reinforcement mathematics (like the Matching Law in concurrent schedules) or a reflection of
underlying cognitive and motivational states.

One major criticism revolves around the necessity of the "elation” or "depression” concepts. Some
mathematical models argue that the effect is an unavoidable consequence of resource allocation: if
an organism reduces responding in Component A because the payoff is lower, the available
behavioral energy or time must be reallocated elsewhere, mathematically forcing an increase in
Component B. While parsimonious, this approach often fails to fully explain the extent to which the
response rate in B exceeds its *original* baseline, which is the hallmark of positive contrast,
suggesting that more than mere reallocation is at play. Furthermore, the role of emotional
responses, while difficult to quantify, cannot be entirely dismissed, particularly in mammalian
subjects where changes in reward often evoke measurable affective reactions that influence
subsequent engagement.

Further Reading

Operant Conditioning (Wikipedia)

Multiple Schedule of Reinforcement (Wikipedia)
Matching Law (Wikipedia)
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Behavioral Contrast: A Review (NCBI/JEAB)
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