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REVERSAL SHIFT

Primary Disciplinary Field(s): Psychology, Experimental Learning Theory, Cognitive

Development

1. Core Definition

The reversal shift (RS) is a foundational concept in the study of discrimination learning and

cognitive flexibility, describing a specific inversion of stimulus contingencies compared to an

immediately antecedent set of conditions. In the context of experimental training, a reversal shift

occurs when an organism has successfully learned to associate a specific response with a

reinforced stimulus (or stimulus dimension), and subsequently, the reinforcement contingencies

are inverted, requiring the subject to switch its choice to the opposing stimulus within the same

dimension. For instance, if a subject learns that choosing the 'large' object is rewarded, a reversal

shift requires them to now choose the 'small' object, keeping the dimension of size relevant.

This process necessitates discriminating between two opposing options--the previously correct

response and the newly correct response. The defining characteristic of the reversal shift paradigm

is that the dimension initially deemed relevant (e.g., color, size, shape) remains relevant in the

shifted phase; only the specific positive cue within that dimension changes its valence from positive

to negative, and vice versa. The phenomenon is critical because the ease or difficulty with which a

subject executes a reversal shift, as opposed to a nonreversal shift, provides profound insights into

the underlying cognitive strategies employed during learning, separating simple associative

learning from dimensional or conceptual learning.

2. Etymology and Historical Development

The concept of dimensional shifts, including the reversal shift, gained prominence in experimental

psychology during the mid-20th century, particularly through research into how humans and

animals solve complex discrimination problems. Key early researchers, including Jeffrey A. Jeffrey,

sought to delineate whether subjects learned by simple stimulus-response (S-R) associations or by

utilizing conceptual, mediational hypotheses. Prior to this, classical behaviorist models struggled to

fully account for the rapid retraining observed in certain discrimination tasks.

The introduction of the RS paradigm allowed researchers to directly test the hypothesis that

advanced learners, such as older children and adults, actively focus their attention on the relevant

stimulus dimension rather than merely forming associations with isolated stimuli. This approach

distinguished itself from earlier learning models which posited that all stimuli and responses

accumulated associative strength equally. The experimental findings supporting the preference for

RS in mature learners solidified its status as a critical tool for mapping developmental differences

in cognitive strategy.
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3. Key Characteristics and Mechanism

The mechanism facilitating the reversal shift is rooted in the concept of selective attention and

mediational processes. During the initial training phase (Stage 1), the subject learns that only one

specific dimension (e.g., color) is relevant for obtaining reward, while other dimensions (e.g., size,

shape) are irrelevant. This initial learning phase establishes a high degree of attentional focus on

the relevant dimension, effectively filtering out noise from irrelevant cues.

When the shift occurs (Stage 2), the organism does not need to abandon its primary attentional

focus (the dimension itself). Instead, it only needs to invert the internal rule regarding the specific

cue within that dimension. Because the subject has already learned *what* to attend to, the

retraining process is often significantly quicker than initial learning or quicker than a nonreversal

shift (NRS), where the subject must discard the previously relevant dimension entirely and re-orient

attention to a new dimension. This ease of adaptation is the hallmark of a successful reversal shift

strategy.

4. Context in Learning Theory

The distinction between reversal and nonreversal shifts has been instrumental in supporting

theories of Mediational Learning, particularly those advanced by Zeaman and House. These

theories argue that effective discrimination learning is mediated by internal, often verbal or

symbolic, representations (hypotheses) that guide behavior, rather than being determined solely by

external reinforcement schedules. The ability to execute a reversal shift efficiently is considered

robust empirical evidence for the use of such mediational strategies.

The preference for RS versus NRS is strongly linked to developmental psychology. Studies

consistently show that pre-verbal children and non-human animals (such as rats) tend to favor a

nonreversal shift strategy, which aligns with simple S-R associative learning: they treat the shift

as learning an entirely new set of associations, ignoring the underlying dimensional relationships.

Conversely, children over the age of five and adults overwhelmingly prefer and execute the

reversal shift, reflecting their capacity to employ abstract, dimensional strategies. Thus, the RS

paradigm serves as a crucial metric for evaluating the transition from simple associative learning to

hypothesis-testing and conceptual thought processes.

5. Experimental Paradigms

Experiments studying the reversal shift typically follow a standardized two-stage structure using

compound stimuli (stimuli varying along multiple dimensions, such as a large red square and a

small blue circle).

Stage 1 (Initial Discrimination): The subject is trained until criterion, learning to choose one cue
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along a specific relevant dimension (e.g., choosing RED, ignoring size and shape).

Stage 2 (Reversal Shift): The reinforcement contingencies are reversed along the same relevant

dimension. The previously positive cue becomes negative, and the previously negative cue

becomes positive (e.g., now choosing BLUE).

The key measure is the number of trials or errors required for the subject to reach criterion in Stage

2. If the subject exhibits a reversal shift strategy, the number of trials required in Stage 2 should be

significantly lower than the trials required for an equivalent nonreversal shift, demonstrating the

facilitative effect of prior dimensional attention. The relative performance on RS versus NRS tasks

is considered a key indicator of cognitive sophistication and the level of conceptual understanding

applied to the problem.

6. Debates and Criticisms

While the distinction between RS and NRS strategies remains central to cognitive research, the

paradigm has faced several criticisms. One significant debate revolves around whether the

observed differences truly reflect a fundamental qualitative change in cognitive mechanism (i.e., S-

R vs. conceptual hypotheses) or are simply quantitative differences explained by the varying

strength of associative habits. Critics argue that the differences in performance might be explained

by traditional associative learning models if factors like stimulus complexity, overtraining, and the

relative salience of the dimensions are meticulously controlled.

Furthermore, empirical studies involving non-human subjects sometimes yield results that blur the

strict distinction between RS and NRS preferences, particularly when animals are subjected to

extensive training or complex stimulus environments. This suggests that the use of dimensional

strategies might not be an exclusive feature of human cognition but rather an emergent property

influenced by task parameters and specific reinforcement histories. The ongoing research seeks to

refine the conditions under which purely mediational strategies, as evidenced by a clear RS

preference, reliably manifest.

7. Further Reading

Discrimination Learning (Psychology)

Jeffrey A. Jeffrey

Selective Attention in Learning Theory
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