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REPRESENTATIONAL REDESCRIPTION (RR)

Primary Disciplinary Field(s): Developmental Psychology, Cognitive Science, Psycholinguistics

1. Core Definition and Conceptual Foundation

Representational Redescription (RR) is a seminal theoretical framework introduced by the British

developmental psychologist Annette Karmiloff-Smith to explain how cognitive change occurs after

the initial acquisition of domain-specific knowledge. Unlike theories that posit cognitive

development primarily as the continuous addition of new skills, RR focuses on the transformation

of existing mental structures. It describes the endogenous, cyclical process by which a child

reformulates knowledge that is already stored in the mind, shifting from implicit, procedural mastery

to explicit, usable knowledge. This process is crucial because it allows the child to gain conscious

access to information that was previously locked within specialized, encapsulated modules. The

outcome of RR is the creation of increasingly robust and flexible representations that can be

manipulated, communicated, and applied across novel contexts.

The core mechanism of RR involves the creation of successive, progressively more explicit formats

for the same underlying information. Initially, knowledge might be deeply rooted in sensorimotor

feedback or procedural routines, making it highly effective but inaccessible for reflection or

generalization. Through the iterative process of redescription, the child extracts key features and

rules, organizing them into symbolic or propositional forms. This transition permits the integration

of knowledge across different cognitive domains, moving beyond the isolated functioning described

in earlier modular theories. RR thus provides a crucial bridge between highly automatic, input-

driven processing and flexible, reflective thought, making it a cornerstone concept in understanding

later cognitive and linguistic development.

2. Theoretical Origins: Beyond Modularity

Representational Redescription was primarily detailed in Karmiloff-Smith's influential 1992 book,

Beyond Modularity: A Developmental Perspective on Cognitive Science. The framework emerged

as a necessary corrective to both the nativist perspective, championed by figures like Jerry Fodor,

and the radical constructivism of Jean Piaget. While nativists argued for highly specialized, innate

modules (like language acquisition devices) that were impenetrable to other cognitive systems,

Piagetian theory often struggled to account for the speed and domain-specificity seen in infant

learning. Karmiloff-Smith embraced the modular view for early learning--acknowledging that

knowledge acquisition begins in specialized, efficient units--but argued that development does not

stop there.

The RR model posits that modularity represents the starting point of development, not the end

state. Once a module achieves competence in its specific domain (e.g., mastering basic
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grammatical rules or balancing blocks), the pressure mounts to consolidate this knowledge into a

format that the rest of the cognitive system can access. The purpose of redescription is precisely to

"unbottle" the information contained within these specialized modules. This perspective introduced

a powerful developmental mechanism that operates *after* initial domain mastery, explaining how

humans achieve complex, cross-domain reasoning and metalinguistic awareness--abilities that

standard Fodorian modularity cannot easily address. The RR process is seen as a domain-general

mechanism applied sequentially and cyclically to domain-specific inputs.

3. The Four Levels of Representational Redescription (The I-E Cycle)

The RR model is characterized by a cyclical process comprising four distinct levels (or phases)

through which representations pass. These levels demonstrate an increasing degree of

explicitness and accessibility. The cycle often recurs multiple times within a single domain as the

child masters increasingly complex concepts.

The first phase is the Implicit (I) Level. At this stage, knowledge is purely procedural and

encapsulated. The child can successfully perform a task (e.g., speak grammatically or solve a

specific balance problem) but has no conscious access to the rules governing the successful

performance. Representations are tight, efficient, and bound to the input data. Successful behavior

at this level is often brittle; if the context changes slightly, the performance collapses because the

underlying rules cannot be flexibly adjusted. This level corresponds closely to unconscious,

automatized skill execution.

Following the implicit mastery, the first level of explicit redescription occurs: the Explicit 1 (E1)

Level. Here, the existing I-level representations are redescribed into a more compressed, explicit

format. This transition initially involves a behavioral slump--performance may actually temporarily

decline (the "U-shaped curve of development") as the system struggles to integrate the newly

explicit representations. These E1 representations remain largely local, only available within the

specific domain, but they are now decoupled from the input, making them mental rather than purely

perceptual or motor representations. The child can start to reflect on the knowledge, though it is

not yet fully communicable.

The subsequent phases, Explicit 2 (E2) and Explicit 3 (E3), involve further abstraction and

accessibility. E2 representations become available to the entire cognitive system, allowing

knowledge to be shared across domains. This is the stage where the child begins to form abstract

analogies or link linguistic rules to social context. Finally, E3 representations are fully symbolic,

communicable, and conscious. They can be verbalized, debated, and intentionally shared with

others. This final level allows for advanced metacognition and cultural transmission of knowledge,

forming the basis for theoretical reasoning and formal learning, solidifying the concept as a critical

element for understanding educational development.
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4. Key Components and Mechanisms of Change

The driving force behind Representational Redescription is the continuous pressure for internal

restructuring and consolidation, rather than external input alone. One key mechanism is the

extraction of common structure across multiple successful procedures. As the child repeatedly

performs a task, the cognitive system seeks efficiency by creating a unified, more economical

description of the underlying successful pattern. This internal consolidation saves processing

resources and reduces redundancy, making the overall knowledge system more efficient.

Another fundamental component is the decoupling of input and output. At the initial I-level,

representations are heavily reliant on perceptual input and immediately generate a motor

response. The RR process systematically removes this dependency, allowing the representation to

exist solely as an internal, manipulable mental object. This decoupling is essential for simulation,

planning, and counterfactual thinking. The system moves from a reactive state to a reflective state,

granting the child conscious agency over their own knowledge structures and allowing them to

operate on knowledge independent of the immediate environment.

The process is also inherently cyclic and domain-specific in its timing. While RR is a domain-

general mechanism, it applies to different domains (e.g., mathematics, language, physical

causality) at different rates, depending on when the initial mastery (I-level) is achieved in that

specific domain. Thus, a child might be operating at the E2 level in their understanding of grammar

but still be at the I-level regarding complex spatial reasoning, demonstrating the asynchronous

nature of cognitive development within the RR framework. This asynchronous development

explains why high performance in one area does not automatically translate to equivalent explicit

mastery in another.

5. Empirical Evidence and Application: The Block Balancing Task

Karmiloff-Smith and colleagues conducted numerous empirical studies to support the RR model,

often utilizing tasks that reveal a temporary decline in performance (the U-shaped curve) as

children transition from implicit mastery to explicit understanding (E1). A classic example involves

the block balancing task. Young children (I-level) can successfully balance various blocks,

including specially weighted, non-uniform blocks, by relying on sensorimotor feedback--they adjust

automatically until balance is achieved. They demonstrate high performance but have no

conscious access to the rules governing the successful placement.

Later, during the E1 phase, children redescribe this successful implicit knowledge into an explicit,

but often incorrect, rule (e.g., "always balance at the geometric center"). This formulation often

leads to failure when attempting to balance the previously mastered non-uniform blocks,

demonstrating the temporary behavioral slump--the U-shaped curve. The explicit, but faulty, theory

temporarily overrides the successful implicit procedure. Only later, at the E2/E3 levels, do children
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integrate their original implicit knowledge with abstract physical principles, allowing them to

explicitly articulate the true rule of mass distribution and consciously apply it successfully across all

block types, thus recovering and improving their initial mastery.

The RR framework has also been applied extensively in psycholinguistics to explain the

development of grammatical knowledge, particularly the regularization and subsequent

irregularization of verb morphology (e.g., moving from implicitly knowing irregular past tenses like

"went" (I-level) to explicitly over-regularizing them as "goed" (E1-level rule application), before

finally mastering the correct form with explicit awareness (E2/E3)). These empirical findings

strongly support the notion that cognitive development is driven by a constant internal attempt to

formalize and generalize knowledge.

6. Relationship to Piagetian and Nativist Theories

Representational Redescription serves as a sophisticated synthesis of insights drawn from both

nativism and constructivism. It agrees with Chomsky and Fodor that the mind contains initial,

domain-specific computational biases (modularity), which are necessary for efficient early learning.

However, RR stands with Piagetian constructivism in stressing the importance of continuous, self-

initiated restructuring and the active role of the child in building increasingly complex mental

structures.

RR offers a necessary refinement to Piaget's theory, particularly by challenging the idea of global,

synchronous developmental stages. Instead of all cognitive functions moving from concrete to

operational thought simultaneously, RR proposes that restructuring occurs cyclically and domain-

by-domain, meaning a child can exhibit E3-level reasoning in one domain while remaining at the I-

level in another. Furthermore, RR provides a concrete, computational mechanism--the sequential

transformation of representational formats--that Piaget's stages often lacked, explaining *how* the

transition between knowledge states actually occurs internally. This integration of initial

specialization with subsequent generalized restructuring makes RR a highly powerful tool in

modern cognitive developmental theory.

7. Significance and Impact

The impact of the RR framework is profound, largely because it provides a mechanism for

understanding metacognition--the ability to think about one's own thinking. By explaining how

knowledge moves from being procedural (how to do it) to being propositional (what the rule is), RR

illuminates the origins of reflective thought and the capacity for abstract reasoning. This transition

is essential not only for academic learning but also for sophisticated problem-solving and social

interaction.

In the context of education, RR suggests that simply providing explicit rules to a child who has not
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yet achieved I-level mastery in a domain may be ineffective. True learning requires the child to first

build robust implicit knowledge, which then serves as the substrate for internal redescription into

explicit formats. This framework also has implications for understanding atypical development,

suggesting that some developmental disorders might not stem from a failure to acquire initial

domain knowledge, but rather a failure in the subsequent internal mechanisms responsible for

redescribing that knowledge into accessible, generalized formats (the E-levels).

8. Criticisms and Limitations

While highly influential, the Representational Redescription framework has faced several

conceptual and empirical challenges. One major difficulty lies in the precise empirical isolation and

differentiation of the E1, E2, and E3 levels. Critics argue that the observational data often show a

more fluid transition than the distinct, qualitative stages proposed by Karmiloff-Smith, questioning

the rigidity of the four-level model. It is often challenging for researchers to confirm whether a

child's explicit knowledge is truly at E2 (internal system-wide access) versus E3 (fully verbalizable,

conscious access).

Additionally, some critics suggest that RR places too much emphasis on internal, endogenous

restructuring, potentially understating the powerful role of social and cultural factors in driving

cognitive explicitness. Sociocultural theories, deriving from Vygotsky, argue that much of the

transition from implicit procedural knowledge to explicit, reflective thought is mediated by language,

social instruction, and shared cultural tools, rather than solely by internal computational pressures.

While Karmiloff-Smith acknowledged the role of environment, the mechanism itself remains

primarily focused on the child's internal representational system, leading to calls for greater

integration of external, socio-cultural influences into the RR cycle.

Further Reading
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