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TRANSFER

Primary Disciplinary Field(s): Cognitive Psychology, Educational Theory, Psychoanalysis,
Physics, Biology

1. Core Definition

The term transfer, derived from the Latin *transferre* meaning "to carry across," fundamentally
describes a process of shifting, switching, or carrying a phenomenon--be it energy, information,
skills, or psychological attitudes--from a source domain to a distinct target domain. As an action, it
refers to the movement itself; as a noun, it signifies the resultant shift or the material that has been
moved. In its most general application, such as in the provided context, the concept denotes the
regulated transition of material from one locale, type, scenario, or condition to another, exemplified
by the careful transfer of biological samples between containers.

While the physical sciences often employ transfer to describe the movement of matter or energy
governed by immutable physical laws, the concept gains significant complexity within the human
sciences, particularly psychology and education. Here, transfer refers specifically to the influence
that previously acquired knowledge, abilities, or experiences (the source domain) has upon the
learning of new material or the performance of a task in a novel setting (the target domain). This
cognitive or behavioral application implies a mechanism of generalization and application, where
competence developed in one context is mapped onto an entirely different set of circumstances,
thereby optimizing efficiency or, conversely, introducing interference.

Understanding the conditions under which successful transfer occurs is arguably the central
preoccupation of modern educational psychology, as the primary goal of formal instruction is not
merely the acquisition of rote facts but the development of versatile cognitive tools that can be
applied broadly across a student's life. The measure of true learning, therefore, rests heavily on the
degree to which skills learned in the classroom can be effectively transferred to real-world problem-
solving, vocational tasks, or complex socio-emotional situations. The efficacy of transfer hinges on
the perception of similarity between the source and target domains, requiring learners to both
encode abstract principles and recognize analogous structures in new contexts.

2. Etymology and Historical Development

The formal use of transfer in academic discourse began to solidify during the late 19th and early
20th centuries, moving beyond its basic Latin meaning to become a technical term in experimental
psychology. Before this period, educational practices often relied on the doctrine of formal
discipline, which posited that training specific mental faculties--such as memory through
memorizing poetry or logic through studying Latin--would generally strengthen the mind as a
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whole, facilitating broad transfer to any mental task. This belief, however, lacked empirical
validation and overestimated the degree of generalizability.

The definitive historical shift occurred with the foundational work of psychologists Edward
Thorndike and Robert Woodworth in 1901. Their studies challenged the formal discipline
hypothesis, leading them to propose the influential "Theory of Identical Elements.” This theory
dramatically constrained the perceived scope of transfer, arguing that transfer between tasks
occurs only to the extent that the two tasks share specific, common components, or "identical
elements."” If learning to solve algebraic equations improved one's ability to budget finances, it was
not because the faculty of "reasoning" was generally improved, but because specific mathematical
rules or problem-solving schemas were shared between the two domains.

Subsequent research expanded upon Thorndike's specificity, acknowledging that transfer could
involve more abstract elements than just surface features. Cognitive psychology later introduced
concepts such as schema theory, mental models, and analogical reasoning, suggesting that
successful transfer often depends on the learner's ability to abstract deep structural relationships
from the source material and map those relationships onto the target problem, even when surface
details differ dramatically. This evolution reflects a movement from viewing transfer as a
mechanistic overlap to seeing it as a complex, deliberate cognitive process involving pattern
recognition and abstraction.

3. Transfer of Learning (Cognitive Focus)

In cognitive and educational psychology, transfer of learning is the central mechanism by which
education achieves its utility. This process is complexly mediated by factors related to the learner,
the context, and the nature of the material itself. It requires not only mastering content in the
original domain but also metacognitive awareness--the ability to recognize when and where the
learned skill is relevant elsewhere. Effective pedagogy aims to structure learning environments that
maximize the potential for productive transfer by explicitly teaching students how to look for
connections and apply generalized strategies.

Two major theoretical approaches frame the understanding of cognitive transfer. The first is low-
road transfer, which is characterized by the automatic, often unconscious, transfer of highly
practiced skills that require little cognitive effort. This type of transfer typically occurs after
extensive practice leads to automaticity, meaning the necessary skills are immediately activated
upon encountering similar environmental cues. An example might be transferring driving skills from
one model of car to another, where the basic motor sequences (pedals, steering) are identical and
applied without conscious deliberation.

The second approach is high-road transfer, which is deliberate, mindful, and effortful. This type
requires the learner to consciously recognize an abstract principle or deep structure in the source
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domain, detach that abstract schema from the source context, and then intentionally search for and
apply it in the new, often dissimilar, target context. High-road transfer is essential for complex
problem-solving and innovation, such as applying knowledge of biological evolution to understand
changes in market dynamics. This deliberate process is often further subdivided into forward-
reaching transfer (where the learner studies material and anticipates future applications) and
backward-reaching transfer (where the learner encounters a problem and searches memory for
previously learned, analogous solutions).

4. Types of Cognitive Transfer

The outcomes and modes of cognitive transfer are traditionally categorized along two critical axes:
valence (positive or negative) and distance (near or far).

Positive Transfer: This occurs when previous learning significantly facilitates or enhances
performance in a new context. If studying Latin vocabulary improves a student's understanding of
English roots, positive transfer has occurred. This is the desired outcome of most educational
endeavors, indicating successful generalization of skills or knowledge structures.

Negative Transfer (Interference): This occurs when previous learning actively hinders or
interferes with performance in a new context. Negative transfer often arises when the correct
response in the source domain is the incorrect or conflicting response in the target domain. A
common example is proactive interference when learning a second language, where the
grammatical rules or pronunciation habits of the first language impede the acquisition of the new
language's specific features.

Near Transfer: Characterized by high similarity between the source and target domains. The
tasks, contexts, and underlying knowledge structures are closely related. Near transfer is relatively
common and is often achieved through extensive practice and low-road cognitive mechanisms. For
instance, transferring skills from solving one type of arithmetic problem to a mathematically similar,
but contextually different, problem.

Far Transfer: Characterized by significant dissimilarity between the source and target domains.
Achieving far transfer requires abstracting deep principles and applying them across widely varying
contexts. This type of transfer is rare, highly prized, and often requires high-road, metacognitive
effort. The ability to apply critical thinking skills learned in history class to assessing the claims in a
political debate represents successful far transfer.

5. Transfer in Psychoanalysis and Therapy

In the psychoanalytic tradition, the term transfer, frequently rendered as transference, takes on a
highly specialized psychological meaning distinct from the cognitive application discussed above.
Sigmund Freud introduced this concept to describe a fundamental process in therapy where a
patient unconsciously redirects or "transfers" feelings, attitudes, and emotional conflicts originally
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associated with significant figures from their past (e.g., parents or early caregivers) onto the
therapist. These transferred emotions are often intense and inappropriate to the actual therapeutic
relationship, but they provide crucial access to the patient's internal object relations and unresolved
childhood conflicts.

Transference can manifest in various ways, categorized as positive (idealizing the therapist,
expressing affection) or negative (expressing hostility, distrust, or defiance). Crucially, the
psychoanalytic setting utilizes transference as a therapeutic tool. By serving as a neutral screen
onto which the patient projects these powerful, archaic feelings, the therapist helps the patient
work through and gain insight into these repetitive, maladaptive relational patterns. The analysis of
transference allows the patient to experience and understand the roots of their emotional
responses in a safe environment, ideally leading to resolution and maturation.

The complementary phenomenon is countertransference, which refers to the therapist's own
emotional reactions, conscious or unconscious, toward the patient that are triggered by the
patient's transference or by the patient's resemblance to figures from the therapist's own history.
Modern psychodynamic approaches view countertransference not merely as an impediment to
objectivity, but as a potential source of diagnostic information about the patient's internal world.
The therapist's successful management and utilization of both transference and
countertransference are central to the efficacy of long-term psychodynamic therapy.

6. Transfer in Biological and Physical Sciences

The concept of transfer is also foundational in various hard sciences, where it describes the
movement of quantifiable entities regulated by specific physical or biological constraints. These
applications generally emphasize measurable rates, gradients, and conservation laws.

In the physical sciences, heat transfer is a key area of study, describing the movement of thermal
energy between systems or bodies due to a temperature difference. The three primary modes of
heat transfer are conduction (transfer through direct contact), convection (transfer through the
movement of fluids), and radiation (transfer via electromagnetic waves). Similarly, in fluid
mechanics, momentum transfer and mass transfer describe the fundamental processes
governing how physical properties move within or across systems, crucial for designing efficient
chemical reactors, atmospheric models, and mechanical engineering systems.

In biology and medicine, transfer is used to describe movements at the cellular and genetic levels.
Examples include membrane transport, where molecules are transferred across cell membranes
(e.g., active transport or facilitated diffusion), and gene transfer, which is the process by which
genetic material is moved from one organism or cell to another. Gene transfer is foundational to
genetics and biotechnology, whether occurring naturally (e.g., horizontal gene transfer in bacteria)
or artificially (e.g., in gene therapy applications). In all these scientific contexts, the analysis of
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transfer involves rigorous mathematical modeling to predict the rate and direction of movement
based on established physical laws and gradients.

7. Debates and Criticisms Regarding Generalizability

Despite its critical importance, the viability of achieving wide-ranging transfer, particularly far
transfer, remains a contentious area in educational and cognitive psychology. Critics often point to
the consistent difficulty of translating abstract academic skills into practical, real-world competence.
Research has repeatedly demonstrated that skills learned in isolation tend to remain
"encapsulated" within their original context, a phenomenon sometimes referred to as inert
knowledge.

One major area of criticism targets the notion that training general cognitive abilities--like memory,
attention, or reasoning--will automatically lead to improved performance across all disparate tasks.
This critique gained momentum with the debunking of "brain training" programs, which often failed
to show measurable transfer effects beyond the specific, highly practiced tasks themselves. These
findings reinforce the modern consensus that transfer is rarely automatic; instead, it is highly
conditional, requiring explicit instruction in metacognition, the recognition of structural analogies,
and diverse practice across multiple contexts.

Within psychoanalysis, while transference is accepted as an unavoidable and essential
phenomenon, the therapeutic utilization of the concept is often debated. Critics question the
subjectivity involved in interpreting transference phenomena, suggesting that the therapist's own
theoretical biases or countertransference reactions may unduly influence the analysis.
Furthermore, brief or time-limited psychotherapies often minimize the focus on deep transference
analysis, arguing that immediate behavioral changes and symptom reduction can be achieved
without relying heavily on working through early childhood conflicts projected onto the therapeutic
relationship, leading to ongoing theoretical friction between psychodynamic and cognitive-
behavioral approaches.

8. Further Reading

Transfer of Learning - Wikipedia

Transference - Wikipedia (Psychology)

Theory of Identical Elements - Wikipedia

Heat Transfer - Wikipedia (Physics)
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