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EDWARD CHACE TOLMAN
Born: 1886 | Died: 1959
Nationality: American

Primary Field(s): Psychology, Experimental Psychology, Behaviorism, Cognitive Psychology

1. Summary

Edward Chace Tolman was a highly influential American psychologist renowned for bridging the
gap between traditional stimulus-response behaviorism and the emerging concepts of cognitive
science. While fundamentally rooted in the behavioral tradition, Tolman challenged the rigid
mechanistic views held by contemporaries like B. F. Skinner, arguing that behavior was inherently
goal-directed and purposeful. His unique approach, often termed Purposive Behaviorism,
incorporated intervening variables--internal mental processes such as expectations, cognitive
maps, and hypotheses--to explain observable actions, thereby anticipating core tenets of modern
cognitive psychology decades before its formal establishment. His experimental rigor, particularly
his work involving rat mazes, provided empirical evidence that learning could occur without
immediate reinforcement, directly contradicting the necessity of reward emphasized by classical
behaviorist theory.

Tolman's academic foundation was established at Harvard University, where he completed his

doctorate in 1915 under the tutelage of the prominent experimental psychologist, Hugo
Minsterberg. This early exposure to rigorous psychological inquiry set the stage for his career
dedicated to objective measurement combined with theoretical innovation. Following a three-year
period teaching at Northwestern University, Tolman joined the faculty of the University of
California, Berkeley, where he remained a distinguished member for the rest of his professional
life. It was during his tenure at Berkeley that he conducted the bulk of his seminal research,
developing concepts that would redefine the study of learning and motivation in psychology.

His role was pivotal in the development of neobehaviorism, a movement that sought to refine and
expand upon the initial, strict principles established by John B. Watson's original theory of
behaviorism. Along with peers such as Clark Leonard Hull and B. F. Skinner, Tolman represented

a generation of psychologists who recognized the limitations of strictly environmental explanations
for complex behavior. However, unlike Hull and Skinner, who maintained a focus primarily on
observable stimuli and responses or reinforcement schedules, Tolman introduced a distinctly
mentalistic component, arguing that organisms developed internal representations of their
environment--a concept that proved highly controversial yet ultimately transformative for the field.
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2. Key Contributions

Tolman's primary contribution was the development of Purposive Behaviorism (or Sign Learning
Theory), which posits that learning is not simply a connection between a stimulus and a response
(S-R), but rather an organism learning relations between signs (stimuli) and expectations (goals).
This concept directly challenged the dominant S-R bond theory of learning championed by
theorists like Hull. Tolman argued that behavior is always directed towards a specific goal or
purpose, even if that purpose is not immediately obvious or the goal is ultimately unattainable. This
emphasis on intentionality was radical for the behavioral era, suggesting a level of internal
mediation previously dismissed as unscientific.

Central to his empirical work and theoretical framework was the discovery and articulation of
Latent Learning. Through classic maze experiments, Tolman demonstrated that rats that were
allowed to explore a maze without receiving any reward (reinforcement) still learned the layout of
the maze as effectively as rewarded rats. When reinforcement was introduced later, the
unrewarded rats immediately demonstrated their superior knowledge, performing as well as or
better than those continuously rewarded. This finding proved that learning could occur passively, or
latently, without any overt behavioral manifestation or reinforcement, thereby striking a major blow
against the necessity of reinforcement for learning--a cornerstone of operant conditioning.

Arguably his most enduring concept is the Cognitive Map. Tolman proposed that during
exploration, organisms build internal, spatial representations of their environment--mental maps
that allow them flexibility in navigating from a starting point to a goal, even if the optimal route is
blocked. He confirmed this through experiments showing that rats, after learning a standard route,
could immediately select novel shortcuts when the original path was closed, demonstrating that
they had not merely learned a sequence of motor responses, but an overall spatial configuration.
This concept provided a concrete, testable framework for internal representation, making it a
foundational concept for later cognitive science and neurobiology, particularly concerning the
function of the hippocampus.

3. Intellectual Context and Impact

Tolman built his foundational work upon the established concepts of his predecessors, including
the objective rigor derived from his mentor Hugo Munsterberg, and the environmental focus of
John B. Watson's original behaviorism. However, Tolman consciously moved away from the
extreme environmental determinism of classical behaviorism, finding inspiration in early Gestalt
psychology. The Gestalt emphasis on the whole perception being greater than the sum of its parts
influenced Tolman's belief that organisms perceive the environment in terms of meaningful
configurations and relationships, not isolated stimuli. This synthesis allowed him to introduce
holistic mental structures, like the cognitive map, into an otherwise reductionist empirical tradition.
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During the mid-20th century, Tolman occupied a unique and often contentious position alongside
the other major neobehaviorists, Hull and Skinner. While all three sought mathematical precision
and objective observation, their definitions of learning diverged dramatically. Hull's mechanistic
drive-reduction theory and Skinner's radical behaviorism (focused solely on external contingencies)
stood in stark contrast to Tolman's focus on the organism's internal interpretation of events (sign-
gestalts). Although his theories were initially marginalized by the dominance of Skinnerian
psychology in the 1950s, Tolman's persistence in theorizing about internal states laid crucial
groundwork for the burgeoning Cognitive Revolution that began in the 1960s.

The long-term impact of Tolman's work is profound, earning him recognition as one of the earliest
cognitive psychologists. The concepts of cognitive mapping and latent learning are now standard
elements in both comparative psychology and cognitive neuroscience. His methodology--using
objective behavioral measures to infer complex internal cognitive processes--became the blueprint
for much of modern cognitive psychology. Furthermore, the concept of the cognitive map has
proven critical in fields ranging from robotics and artificial intelligence to the study of hippocampal
function in memory and navigation, confirming the immense heuristic value of his theoretical
contributions.

4. Major Works

Purposive Behavior in Animals and Men (1932)
Drives Toward War (1942)
Collected Papers in Psychology (1951)

5. Criticisms and Debates

Tolman's theories faced significant criticism from his contemporary behaviorists, particularly B. F.
Skinner. The primary point of contention centered on the introduction of intervening variables--
internal constructs such as expectation, demand, and cognitive maps--which critics argued were
poorly defined and lacked adequate operational specificity. For radical behaviorists, these internal
concepts were unobservable and therefore untestable, violating the core principle of scientific
objectivity. Critics argued that Tolman's theory essentially relied on explaining behavior by
appealing to a "little man inside the head" (homunculus) that guided actions, which was seen as
fundamentally tautological and unscientific.

Furthermore, while Tolman excelled at demonstrating what animals learned (the structure of the
environment), his theory was less successful than Hull's or Skinner's models in predicting the
precise moment or intensity of behavioral responses. Hull's complex mathematical models,
although ultimately proven inadequate in capturing the full complexity of behavior, offered clear,
guantitative predictions based on drive strength and habit strength, which was favored by the
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scientific community seeking rigorous predictive power. Tolman's theory was often praised for its
insightful conceptualizations but criticized for its lack of precision in predicting specific behavioral
outcomes under novel conditions, leading to its temporary decline in influence until the advent of
cognitive psychology provided new tools for internal measurement.
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