
Encyclopedia of psychology encyclopedia.arabpsychology.com

LASHLEY, KARL SPENCER (1890-
1958)

Authored by

Mohammed looti

November 17, 2025

RECOMMENDED CITATION

Mohammed looti (2025). LASHLEY, KARL SPENCER (1890- 1958). Encyclopedia of

psychology. Retrieved from https://encyclopedia.arabpsychology.com/?p=18351

ARABPSYCHOLOGY.C
OM

https://encyclopedia.arabpsychology.com/?p=18351
https://encyclopedia.arabpsychology.com/?p=18351
https://encyclopedia.arabpsychology.com/?p=18351
https://encyclopedia.arabpsychology.com
https://encyclopedia.arabpsychology.com


LASHLEY, KARL SPENCER (1890- 1958) 2

Encyclopedia of psychology encyclopedia.arabpsychology.com

Early Life and Academic Foundations

Karl Spencer Lashley, an outstanding physiological psychologist whose work redefined the

understanding of brain function, was born in West Virginia in 1890. His intellectual career began

not in psychology, but in the rigorous discipline of biology. He received his Ph.D. in genetics from

Johns Hopkins University in 1915. This comprehensive foundation in biological mechanisms,

heredity, and physiological processes was crucial, providing the empirical framework upon which

he later built his groundbreaking research into the neurological basis of behavior and learning.

Although his formal doctoral training was in a specialized biological field, the stimulating intellectual

environment at Johns Hopkins quickly drew his attention toward the burgeoning fields of

experimental psychology and objective behaviorism.

Following the completion of his doctorate, Lashley remained at Johns Hopkins for two essential

years of postdoctoral research, a period that proved formative in shifting his focus toward

experimental neuropsychology. This time was characterized by intense collaboration with two

highly influential figures. He worked closely with the seminal behaviorist John B. Watson, the

primary advocate of the school of thought that focused solely on observable stimuli and responses.

Concurrently, he collaborated with the distinguished biologist H. S. Jennings, whose emphasis on

biological mechanisms and rigorous experimental control reinforced Lashley's commitment to a

strictly objective, physiological approach to psychological investigation. This unique blend of radical

behaviorist methodology and deep physiological understanding defined his early research

trajectory.

Career Trajectory and Institutional Roles

Lashley's professional career was marked by a series of high-profile academic and research

appointments across the United States, allowing him to continuously expand his research scope

and influence. His first major academic post was at the University of Minnesota, where he taught

and conducted research from 1917 to 1926. During this nearly decade-long tenure, he significantly

refined his experimental techniques, particularly those involving systematic lesion studies in animal

subjects, which would become the hallmark of his subsequent career. Following Minnesota, he

spent three productive years (1926-1929) serving as a research psychologist at the Behavior

Research Foundation in Chicago, an organization dedicated to the objective, empirical study of

behavior, providing him the essential freedom to concentrate on his complex investigations into

cerebral function.

The 1930s saw Lashley return to the academic setting, spending six years at the University of

Chicago. However, his most enduring and influential institutional affiliation was with Harvard

University, where he held the position of professor of neuropsychology for two decades,

spanning from 1935 to 1955. This lengthy tenure at Harvard cemented his reputation as the

ARABPSYCHOLOGY.C
OM

https://encyclopedia.arabpsychology.com/?p=18351
https://encyclopedia.arabpsychology.com
https://encyclopedia.arabpsychology.com


LASHLEY, KARL SPENCER (1890- 1958) 3

Encyclopedia of psychology encyclopedia.arabpsychology.com

foremost physiological psychologist of his time, during which he published the definitive theoretical

works synthesizing his experimental findings on brain mechanisms. Reflecting the high esteem in

which he was held by his peers, Lashley was elected president of the American Psychological

Association in 1929, an early career honor, and later served as president of the Society of

American Naturalists in 1947, demonstrating his broad recognition across both psychological and

biological scientific communities.

In addition to his demanding university roles, Lashley contributed significantly to the administration

of neuroscience research. Between 1942 and 1955, concurrent with his Harvard professorship, he

took on the critical role of director of the Yerkes Laboratories of Primate Biology in Orange Park,

Florida. This position granted him access to extensive resources and the opportunity to broaden

his comparative studies to include primates, thereby adding greater complexity and applicability to

his findings concerning the organization of the brain and cognitive function. Lashley's ability to

seamlessly integrate rigorous physiological research, influential academic teaching, and major

institutional leadership underscores his profound, multifaceted impact on the development of

modern behavioral neuroscience.

Lashley's Approach to Behaviorism and Holism

Lashley was primarily a researcher who identified with the behaviorist approach, but he

strategically applied its objective methodology while deliberately distancing himself from the sterile

philosophical controversies regarding consciousness that often preoccupied that school of thought.

His commitment was rooted in methodological materialism rather than rigid S-R mapping. He

succinctly articulated his core belief in 1923, stating: "To me the essence of behaviorism is the

belief that the study of man will reveal nothing except what is adequately describable in the

concepts of mechanics and chemistry, and this far outweighs the question of the method by

which the study is conducted." This conviction established his work as fundamentally biological

and mechanistic, positioning the brain as a physical apparatus whose functions could be studied

and explained entirely through empirical investigation.

Notwithstanding his stated allegiance to the objective goals of behaviorism, Lashley's actual

research practice constituted a significant departure from the strict, narrow orientation of classical

behaviorism. While traditional behaviorists focused minutely on the measurement of isolated

stimuli and responses (S-R units), Lashley shifted the focus of his inquiry toward the highly

integrated functioning of the total organism. He argued that complex behaviors, especially

learned habits and intellectual tasks, could not be localized to simple, discrete reflexive pathways

within the nervous system. Instead, he concentrated on understanding how large areas of the brain

coordinated their activity to produce complex, adaptive actions. This holistic emphasis on

integrated neural systems led his methodology and theoretical conclusions to align closely with the

viewpoint of the Gestalt school, despite the fact that his experimental methods remained strictly
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objective and physiological.

Early Research on Localization of Function

Although Lashley undertook numerous important investigations across diverse areas of animal

behavior, including studies on color vision, instinctual behavior, sex differences, heredity, and

conditioning, his most impactful and enduring contributions were focused squarely on solving the

crucial empirical puzzle of the localization of functions in the brain. Prior to the turn of the 20th

century, the dominant neurological paradigm, supported by researchers like Fritsch and Hitzig,

centered on highly specific localization. This model held that distinct, small areas of the cortex

were exclusively responsible for specific, singular functions; for example, stimulating one precise

point of the motor cortex reliably produced arm movement, while another point produced leg

movement.

This long-standing theory of specific localization faced its first major empirical challenge with the

publication of new findings by S. I. Franz in 1907. Recognizing the potential for a paradigm shift,

Lashley initiated a productive collaboration with Franz during his postdoctoral years at Johns

Hopkins. They designed rigorous experiments utilizing white rats, subjecting them to specific

learning experiences to form habits, such as navigating a simple maze. Following the acquisition of

these habits, they surgically destroyed specific portions of the animals' cerebral tissue (lesioning)

and meticulously recorded the subsequent effects on both the previously formed habits

(retention) and the animal's capacity for future learning (acquisition).

The collaborative results provided compelling evidence that profoundly questioned the rigid

localization theory. Lashley and Franz discovered that a single function or memory trace could be

successfully mediated by two different parts of the brain on different occasions, suggesting a

degree of functional interchangeability. This implied that the brain possessed a capacity for

compensatory or vicarious functioning, whereby one region could step in if another was

damaged. This revolutionary discovery, which directly opposed the modular view of the brain, was

formally reported in their joint paper published in 1917. This work initiated Lashley's lifelong quest

to understand the mechanisms of neural plasticity and redundancy (See also: FRANZ).

Methodological Innovations in Animal Research

Throughout the 1920s, Lashley significantly advanced this line of research, moving beyond simple

presence or absence of lesions to systematically vary the amount of brain tissue destroyed. His

goal was to quantify the relationship between the extent of cortical damage and the resulting deficit

in complex tasks like sensory discrimination and overall cognitive capacity, which he measured

as intelligence. By focusing on quantitative measurement, he aimed to establish mathematical

principles governing the functional organization of the brain.
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To achieve this quantitative assessment, Lashley utilized highly standardized and innovative

experimental methodologies. In one core series of experiments, he measured the effect of cortical

extirpation on maze learning. He compared a rat's ability to learn and perform before and after the

brain surgery, meticulously recording two primary metrics: the time required for the rat to

successfully navigate the maze and the total number of errors committed during the trials. This

method provided a clear, standardized assessment of how increasing cortical damage impaired

complex motor coordination and spatial memory involved in navigating a learned environment.

For experiments focused on visual discrimination and the formation of abstract concepts, Lashley

invented the ingenious "jumping stand." This apparatus consisted of a small platform from which

the rat was forced to jump toward two doors. Each door displayed a specific visual stimulus, such

as a triangle or a circle. The animal was trained to discriminate the correct stimulus; if it jumped

at the correct sign, the door would swing open, providing a reward of food. If the animal made an

error, the door would remain locked, causing the rat to fall safely into a net below. This apparatus

allowed Lashley to precisely control the difficulty of the sensory input and accurately measure the

degree of learning and retention for visual patterns and conceptual distinctions following various

degrees of cortical ablation (See also: CONCEPT FORMATION).

The Principle of Equipotentiality

The culmination of Lashley's extensive experimental work, particularly the data derived from the

maze and jumping stand studies, was synthesized in his numerous monographs and brought

together in his pivotal 1929 book, Brain Mechanisms and Intelligence. Within this text, Lashley

formally proposed the highly influential principle of equipotentiality. This concept served as a

systematic, data-driven elaboration of the theory of vicarious functioning, an idea that had been

intuitively suggested by early researchers like Flourens almost a century prior, but which Lashley

now grounded in rigorous, quantifiable experimental evidence.

The principle of equipotentiality asserts that within a functional system of the nervous system, all

parts are so intricately and dynamically interconnected that if one specific segment is destroyed,

the remaining, intact tissue--the "equipotential" area--retains the capacity to assume and mediate

the functions previously handled by the damaged portion. Lashley argued strongly that this was a

fundamental biological principle, especially relevant for complex, distributed activities such as

general intelligence and complex motor learning. This perspective stood in direct opposition to

the earlier, simpler model of strict, point-to-point localization, proposing instead a highly plastic and

functionally redundant cerebral architecture for higher cognitive functions.

Lashley's monkey experiments provided powerful physiological support for equipotentiality,

particularly concerning motor recovery. In these experiments, he destroyed specific parts of the

motor cortex that were known to control movements in a particular part of the body, resulting in a
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temporary paralysis. According to the older theory of specific localization, this loss should have

been permanent, as the dedicated control center was removed. However, Lashley demonstrated

that the lost motor ability consistently reappeared over time, though often in a somewhat less

efficient or less precise execution. This recovery confirmed that other, surviving regions of the

motor system had reorganized or compensated for the loss, illustrating the dynamic plasticity

inherent in the mammalian cortex.

Exploring the Limits of Equipotentiality

While establishing equipotentiality as a core principle for complex learning, Lashley was meticulous

in defining its boundaries and limitations, recognizing that the brain is not uniformly organized. He

discovered that the principle of functional substitution does not apply universally to every

function. For instance, in his rat studies, if the primary visual areas of the brain were destroyed,

the animal immediately lost its capacity for pattern vision. Importantly, however, it retained its

ability to discriminate brightness (light versus dark). This crucial distinction demonstrated that

while complex pattern recognition depends on the cortex, simpler functions like brightness

discrimination are mediated at a lower, subcortical level, which remained intact and highly

localized.

Furthermore, Lashley's comparative work highlighted significant differences in brain organization

across species. He observed that human beings, unlike rats, require the integrity of the visual

cortex for both pattern vision and brightness discrimination. This difference indicated a greater

degree of functional centralization and specialization in the human brain. Lashley suggested that

while equipotentiality is a powerful mechanism, the degree of localization and functional rigidity

generally increases with phylogenetic complexity, meaning higher-order animals exhibit a more

structured and less functionally redundant cerebral organization for many core cognitive tasks.

The most critical finding regarding the parameters of equipotentiality was the empirical

demonstration that in lower animals, learning and retention capacities were dependent far more

heavily on the amount of intact cortex rather than the specific, particular location of the

destroyed tissue. This was demonstrated through experiments where rats were first trained to

mastery on tasks like escaping from a complex problem box. Lashley then destroyed varying

percentages of cortex in different subjects. He found that up to approximately 15 percent of cortical

destruction resulted in no significant impairment of motor or sensory tasks. Beyond this

threshold, however, the deficit in the ability to escape the box or to relearn the procedure was

directly and linearly proportional to the total extent of the damage, irrespective of the precise

anatomical coordinates of the ablation.

The Concept of Mass Action
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To theoretically account for the consistent finding that the loss of ability correlated directly with the

sheer volume of removed tissue, Lashley formalized the concept of mass action. This concept is

closely intertwined with equipotentiality, providing the mechanism by which it operates. In essence,

mass action proposes that large, equipotential regions of brain tissue work together collectively--

acting as a cohesive unit or functional mass--to mediate complex, distributed cognitive processes,

most notably learning and retention. Under this model, for generalized functions, the particular

location of the tissue destroyed is irrelevant; the performance deficit is solely a function of the

reduction in the total mass of the active cortical network.

The principle implies that the collective engagement of a vast amount of cortical tissue is required

for the successful execution and storage of complex learned behaviors. Consequently, the loss in

ability is precisely in proportion to the extent of the damage, regardless of the lesion site. This

concept provided a unified, quantitative explanation for why high-level functions like intelligence

and memory retrieval appeared resistant to localized, small-scale injuries, yet dramatically failed

when the overall volume of active, interacting tissue fell below a critical threshold.

Lashley was careful to set limits on the universality of the mass action principle. He concluded that

mass action applies far more completely to lower animals, specifically rodents, whose brains

exhibit a lower degree of functional specialization and localization. Conversely, he acknowledged

that in human beings and other primates, there is a significantly greater degree of rigid functional

localization. While some complex, generalized human abilities might still exhibit characteristics of

mass action, many critical functions, such as sensory perception and language processing, are

rigidly dependent on precise anatomical locations. Thus, Lashley's legacy rests on establishing a

nuanced understanding of brain organization, recognizing that the cortex operates along a

spectrum, balancing both highly specific localization for certain functions and broad, interactive

mass action for others (See also: CEREBRAL CORTEX).

ARABPSYCHOLOGY.C
OM

https://encyclopedia.arabpsychology.com/?p=18351
https://encyclopedia.arabpsychology.com
https://encyclopedia.arabpsychology.com

