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TRANSFER OF TRAINING

Transfer of Training

Primary Disciplinary Field(s): Educational Psychology, Cognitive Science, Human Factors
Engineering

1. Core Definition

Transfer of training, often simply referred to as learning transfer, is a fundamental psychological
phenomenon describing the degree to which knowledge, skills, habits, or attitudes learned in one
context are successfully applied and utilized in another context. This critical concept determines
the overall utility and efficiency of any instructional program or learning experience. Essentially, it
assesses whether training is context-specific or generalizable, quantifying the extent to which
learning transcends its original acquisition environment.

The impact of this previous learning can manifest in two primary, opposing ways. On one hand, the
application of formerly learned standards or elements to solving a new problem may make the task
generally simpler or more efficient, resulting in what is termed positive transfer. This favorable
outcome occurs when the previous learning facilitates or significantly enhances performance,
accelerates the learning curve, or improves the quality of execution in the new task. For example,
mastering a spreadsheet program facilitates learning database management due to shared
organizational principles.

Conversely, previous learning can sometimes mislead or confuse the learner, resulting in negative
transfer. Negative transfer occurs when mastery of one task actively hinders or obstructs the
acquisition or competent performance of a second, related task. This often arises when the
procedures or responses required in the new context conflict directly with the deeply ingrained,
automatic responses from the previous learning. A common example is adapting to driving a
vehicle with the steering wheel on the opposite side of the road; the automatic habits of the original
context interfere negatively with the new required actions.

2. Etymology and Historical Development

The systematic study of transfer of training emerged prominently in the early 20th century, largely
fueled by empirical debates surrounding the efficacy of formal education and the theory of "mental
discipline." Prior to rigorous investigation, the dominant belief was that difficult academic subjects,
such as Latin or geometry, strengthened the mind generally, equipping it with generalized
reasoning faculties applicable universally--a theory known as formal discipline. This implied that
educational content was less important than the sheer rigor of the mental exercise.

The foundational research that challenged formal discipline and established the empirical basis for
modern transfer theory was conducted by pioneering psychologists Edward L. Thorndike and
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Robert S. Woodworth (1901). Their experiments demonstrated that transfer was often specific and
limited, concluding that transfer occurs only to the extent that the new task possesses elements
identical or highly similar to the elements present in the original learning task. This highly influential
finding became known as the Theory of Identical Elements, significantly shifting the paradigm
toward recognizing transfer as dependent on the overlap between tasks, rather than generalized
mental strengthening.

A contemporary counterpoint was offered by Charles H. Judd, who emphasized the role of
generalization and abstract principles in facilitating transfer. Judd's work suggested that instruction
focused on abstraction and underlying structural rules, rather than rote mechanical execution,
yielded greater transfer, especially when dealing with tasks requiring adaptation and nuanced
understanding. The enduring tension between Thorndike's focus on specific element overlap and
Judd's emphasis on generalized principles continues to shape contemporary instructional design
and research into maximizing transfer outcomes.

3. Key Characteristics and Classifications

Transfer of training is not a singular phenomenon but is typically categorized along several critical
dimensions based on the proximity of contexts and the cognitive demands involved. Understanding
these classifications is fundamental for diagnosing transfer failures and designing efficacious
learning strategies.

The most crucial distinction concerns the proximity of the application context: Near Transfer and
Far Transfer. Near transfer involves applying learning to a context that is highly similar to the
training environment, often occurring immediately following instruction. This type of transfer
typically requires minimal cognitive restructuring and relies heavily on the automaticity developed
through repetitive practice, aligning well with Thorndike's identical elements. In contrast, Far
Transfer involves applying knowledge to a new context that is structurally related but superficially
distant or temporally separated from the original learning situation. Far transfer demands
conscious effort, abstraction of principles, and deliberate mapping of underlying relations, making it
significantly more challenging to achieve but representing the ultimate goal of higher education and
conceptual training.

Transfer can also be classified by the type of knowledge involved: Specific Transfer refers to the
direct application of particular facts, algorithms, or motor skills (e.g., using a specific accounting
formula in a new financial context). General Transfer refers to the application of broad strategies,
cognitive habits, or attitudes (e.g., applying critical thinking methodologies learned in scientific
inquiry to evaluating social policy). Furthermore, the temporal direction of influence is categorized
as Proactive Transfer, where existing learning influences future learning, and Retroactive
Transfer, where newly acquired knowledge influences the ability to recall or perform previously
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mastered tasks.

4. Cognitive Theories Explaining Transfer

Modern cognitive science has moved beyond simple behavioral explanations to model the internal
mechanisms that mediate the transfer process. These theories emphasize the active role of the
learner in recognizing correspondences and utilizing organized knowledge structures.

The Analogy and Mapping Theory suggests that successful transfer relies heavily on the
learner's ability to detect structural similarities between the source domain (the learned context)
and the target domain (the application context). Transfer, in this view, is a process of analogy: the
learner must first recognize the underlying relational system of the source problem and then
successfully map the corresponding components and relations onto the novel target situation.
Effective mapping allows the solution procedure from the known context to be applied analogously
to the new, often superficially different, problem. The difficulty often lies not in possessing the
knowledge, but in recognizing that the knowledge is relevant when cues are subtle.

Another powerful framework is Schema Theory, which posits that learning results in the creation
of generalized, reusable mental frameworks known as schemata. A schema is an organized body
of knowledge representing typical scenarios, concepts, or procedures. Effective transfer, therefore,
is dependent upon the degree to which the target situation activates a relevant and robust schema
developed during training. For transfer to happen, the new context must contain sufficient cues to
trigger the appropriate schema, allowing the learner to retrieve and deploy the corresponding
organized structure efficiently, whether that structure relates to diagnostic processes, planning
strategies, or grammatical rules.

5. Mechanisms and Facilitators of Transfer

Achieving successful transfer requires more than just high-quality initial instruction; it depends on
the activation of several key cognitive mechanisms that bridge the gap between learning and
application, particularly in situations demanding far transfer.

One primary mechanism is the development of Metacognitive Skills. Metacognition involves the
learner's awareness and control over their own cognitive processes--the ability to think about one's
thinking. Learners who successfully transfer skills are typically adept at monitoring their
understanding, identifying relevant prior knowledge, evaluating the fit between source and target
contexts, and adjusting their strategies based on the demands of the new task. Training programs
explicitly aimed at enhancing metacognitive awareness--teaching students how to generalize,
reflect on success/failure, and strategically search for opportunities to apply principles--are critical
drivers of transfer success, regardless of the specific domain.
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Instructional design often seeks to foster High-Road Transfer, a mechanism contrasted with Low-
Road Transfer. Low-Road Transfer relies on extensive, non-reflective practice leading to
automaticity and near transfer. High-Road Transfer, however, requires conscious, effortful
abstraction of principles from the source context and deliberate, mindful search for opportunities to
apply those principles in a new context. This mechanism is crucial for achieving far transfer and is
fostered through instructional methods that explicitly encourage learners to compare and contrast
multiple diverse examples, articulate underlying rules, and predict how the principles might apply in
novel, divergent scenarios. The instruction must not only present the content but also teach the
strategic steps necessary for its later application and modification.

6. Significance in Education and Professional Development

The concept of transfer of training holds paramount significance across all sectors of education,
military, and corporate training because it serves as the ultimate benchmark for instructional
efficacy. If learning fails to transfer, the instructional effort, regardless of its quality, yields limited
practical benefit, confining the acquired knowledge only to the specific context in which it was
initially taught. Thus, ensuring robust transfer is the ultimate objective of instructional design and
curriculum planning.

In academic settings, transfer dictates the real-world value of curriculum choices. The goal of
teaching complex subjects is often not just the mastery of specific facts for an examination, but
rather the fostering of transferable cognitive skills, critical thinking abilities, and generalized
problem-solving frameworks that extend to civic life, professional careers, and informed personal
decision-making. To maximize transfer, educators utilize strategies such as varied practice,
contextual embedding, and explicit discussion of application boundaries, moving away from
isolated skills drills towards integrated, authentic learning experiences that mimic real-world
complexity.

Within professional development, particularly in high-stakes fields like medicine, aviation, and
advanced engineering, effective transfer is vital for operational reliability and safety. Training
scenarios, highly realistic simulations, and structured apprenticeships are meticulously designed to
maximize both the identical elements (near transfer) and the structural generalizations (far transfer)
required for competent job performance. For instance, the extensive use of high-fidelity flight
simulators ensures that the learned emergency response protocols are highly likely to transfer
positively to the real cockpit environment under stress, underscoring the life-critical importance of
effective transfer design in vocational training.

7. Debates and The Challenge of Far Transfer

Despite centuries of study, transfer of training remains one of the most persistent and difficult
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challenges in cognitive and educational psychology. The primary debate centers on the reliability
and automaticity of far transfer. While near transfer is relatively easily achieved through consistent
practice and high similarity between tasks, research consistently shows that spontaneous far
transfer is rare, fragile, and almost always requires specific, explicit instructional intervention and
metacognitive effort from the learner.

Critics of traditional educational models often argue that these systems falsely assume general
transfer occurs easily and automatically. The difficulty often lies in Contextual Specificity, where
knowledge remains tightly bound or "situated" within the context of its initial learning. This
phenomenon often results in 'inert knowledge'--the learner possesses the necessary information
but fails to recognize when or how to retrieve and apply it in a radically different environment. This
failure of application, even when structural similarity exists, undermines the utility of broad,
decontextualized instruction that relies solely on abstract presentation.

The implication of these findings is that instructional designers must actively "build bridges"
between contexts rather than relying on the learner to spontaneously bridge large cognitive gaps.
Merely providing foundational knowledge and expecting the learner to generalize is often
insufficient. The ongoing debate focuses on the ideal balance between instructional time dedicated
to specific skill acquisition (which maximizes near transfer) versus developing generalized,
metacognitive strategies (which fosters the conditions necessary for far transfer). Current best
practices advocate for situated learning experiences that deliberately embed knowledge
application within authentic, diverse contexts to enhance the probability and robustness of
successful transfer.
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