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Kenneth Wartinbee Spence: A Pioneer in Behavioral Theory

Introduction: The Architect of Neobehaviorism

Kenneth Wartinbee Spence (1907-1967) was a profoundly influential American psychologist and

behavioral theorist whose contributions significantly shaped the landscape of experimental

psychology, behaviorism, and the psychology of learning. His work is recognized for its rigorous

quantitative approach and its ambitious attempt to formulate a comprehensive theory of behavior

based on observable stimuli and responses. Throughout his illustrious career, Spence meticulously

developed and refined several influential theories, including a sophisticated drive theory, an

innovative incentive motivation theory, and an empirically grounded stimulus-response theory.

These theoretical constructs were not merely academic exercises; they laid crucial groundwork for

the subsequent development of modern learning theory and were instrumental in shaping the

foundational principles of both educational psychology and the emerging field of cognitive

psychology.

Spence's overarching objective was to create a scientific psychology that could predict and control

behavior through a systematic understanding of the relationships between environmental

conditions and an organism's reactions. He sought to move beyond purely descriptive accounts,

aspiring to build a theoretical framework that was both precise and testable. His commitment to

methodological rigor and the development of quantitative models distinguished his approach within

behaviorism, positioning him as a leading figure in the neobehaviorist movement. This school of

thought, prominent in the mid-20th century, aimed to integrate the principles of classical

behaviorism with a greater emphasis on intervening variables and more sophisticated theoretical

constructs, often drawing parallels with logical positivism in philosophy of science.

At its core, Spence's work represents a pivotal period in psychological science, where the focus

shifted towards grand, unifying theories of learning and motivation. He believed that complex

behaviors could be understood by breaking them down into simpler, measurable components, and

by systematically studying how these components interacted. This reductionist, yet

comprehensive, perspective allowed his theories to be widely applied and tested across various

domains, from animal learning experiments to human educational settings. His legacy endures as

a testament to the power of a scientific, empirical approach in unraveling the complexities of

behavior and the underlying psychological processes.

Historical Context and Intellectual Roots

Kenneth W. Spence's intellectual journey was deeply intertwined with the prevailing psychological

currents of the early to mid-20th century, particularly the rise of behaviorism in American

academia. Born in Chicago in 1907, Spence pursued his undergraduate studies at McGill
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University before earning his Ph.D. from Yale University in 1933, where he was mentored by

Robert M. Yerkes. However, it was his subsequent association with the University of Iowa,

beginning in 1938, that truly cemented his position as a leader in the field. There, he became a

prominent figure in what became known as the "Iowa School" of learning, a highly influential center

for research and theory in experimental psychology.

Spence's theoretical framework was largely a direct extension and refinement of the work of his

intellectual predecessor and colleague, Clark L. Hull. Hull, another seminal figure in behaviorism,

had proposed a complex hypothetical-deductive system to explain learning and motivation. While

appreciative of Hull's ambitious efforts to create a quantitative theory of behavior, Spence

recognized areas where Hull's model could be simplified, clarified, and made more empirically

testable. Spence sought to streamline Hull's intricate system, focusing on more parsimonious

explanations and emphasizing the importance of rigorous experimental design to validate

theoretical postulates. His work can thus be seen as an evolutionary step within the Hullian

tradition, aiming for greater precision and empirical support.

The intellectual climate of the time was characterized by a strong desire to establish psychology as

a truly scientific discipline, akin to the natural sciences. This meant a heavy reliance on laboratory

experimentation, objective observation, and the formulation of theories that could generate testable

predictions. Spence thrived in this environment, advocating for a strict operational definition of

psychological constructs and a quantitative approach to understanding behavior. His emphasis on

mathematical modeling and the precise measurement of variables distinguished his contributions,

helping to solidify the empirical foundations of learning theory and setting a high standard for

scientific inquiry in psychology. This commitment to scientific rigor profoundly influenced

generations of researchers and shaped the methodology of experimental psychology for decades.

Spence's Drive Theory: The Energetic Basis of Behavior

One of Kenneth Spence's most foundational contributions was his refined drive theory, which

sought to explain the energetic impetus behind all motivated behavior. According to this theory, a

need or an internal physiological or psychological drive serves as the ultimate source that

energizes an organism's actions. When an organism experiences a state of deprivation or

imbalance--such as hunger, thirst, or a need for safety--a corresponding drive is aroused. This

drive then directs the organism's behavior towards achieving a specific goal or engaging in

activities that will satisfy the underlying need, thereby reducing the drive state. For instance, a

hungry individual's behavior will be oriented towards finding and consuming food, while a thirsty

individual will seek water.

A critical aspect of Spence's drive theory was its assertion that the strength of the drive directly

correlates with the strength or intensity of the resulting behavior. This means that a more
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intense need will lead to a more vigorous or persistent behavioral response aimed at fulfilling that

need. For example, if an individual is extremely hungry, their efforts to acquire food--perhaps

searching more frantically, overcoming greater obstacles, or spending more resources--will be

significantly more pronounced compared to someone experiencing only mild hunger. This

quantitative relationship between drive strength and behavioral intensity provided a testable

hypothesis for experimental psychologists, allowing for empirical investigations into the dynamics

of motivation.

Furthermore, Spence conceptualized drive as a generalized, non-specific energizer. While specific

drives (like hunger or thirst) might initiate a behavioral sequence, the underlying drive state was

believed to energize all existing habits or learned responses that were relevant to the situation.

This implies that if an organism has multiple ways of responding to a drive, the strongest learned

response (habit) in that context would be the one most powerfully energized by the general drive

state. This integration of drive with habit strength formed a cornerstone of his broader theoretical

framework, explaining how an internal motivational state could interact with learned tendencies to

produce observable behavior, making his theory a powerful tool for understanding both innate

motivations and learned responses.

Incentive Motivation Theory: The Pull of Anticipated Rewards

Building upon and complementing his drive theory, Spence also developed an influential incentive

motivation theory, which proposed that behavior is not solely pushed by internal drives but also

powerfully pulled by the anticipation of rewards and the avoidance of punishments. This theory

introduced the crucial concept of incentive value, suggesting that organisms learn to associate

certain stimuli with the promise of gratification or the threat of aversion. Consequently, behavior

becomes motivated not just by an existing need, but by the expectation of a future outcome. This

cognitive component--the anticipation of a reward or the avoidance of an undesirable

consequence--plays a significant role in directing and energizing actions, even when immediate

physiological drives might be low.

Spence posited that the strength of this incentive motivation, often denoted as 'K' in his

mathematical models, is directly proportional to the perceived value or magnitude of the anticipated

reward or punishment. This means that behaviors associated with larger rewards or more severe

punishments will elicit stronger motivational states and, consequently, more vigorous or persistent

actions. For example, if an individual is presented with the opportunity to earn a substantial bonus

for excelling at a challenging task, they are likely to invest considerably more effort and focus into

completing that task than if only a minimal token reward were offered. The prospective value of the

outcome acts as a powerful determinant of behavioral intensity and persistence.

A key mechanism within Spence's incentive theory was the concept of the fractional anticipatory
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goal response (rg-sg). This refers to the idea that during learning, an organism learns to make a

conditioned response (rg) that is a fractional component of the actual goal response (Rg) even

before reaching the goal. This anticipatory response produces internal stimuli (sg) that become

associated with the goal object and serve to motivate approach behavior. Essentially, the organism

starts to "taste" or "feel" the reward in anticipation, and this internal state of expectation becomes a

powerful motivator. This intricate interplay between learned cues, anticipated outcomes, and

internal motivational states offered a sophisticated explanation for why organisms pursue goals

even in the absence of immediate drive reduction, highlighting the learned, cognitive aspects of

motivation.

Stimulus-Response Theory: The Mechanics of Learning

Central to Kenneth Spence's comprehensive behavioral framework was his rigorous stimulus-

response theory, which provided a detailed account of how environmental stimuli directly elicit

specific behavioral responses. According to this theory, learning primarily involves the formation

and strengthening of connections between particular stimuli (S) and corresponding responses (R).

Behavior, from this perspective, is largely understood as a direct and predictable outcome of the

environmental inputs an individual receives. The organism learns to associate specific cues in its

environment with particular actions, and these associations, or "habits," become the building

blocks of more complex behaviors.

Spence further elaborated that the strength of the behavioral response is not arbitrary but is

directly determined by the strength of the stimulus and the learned strength of the S-R

connection, known as habit strength (H). Stronger stimuli are more likely to evoke responses, and

repeated pairings of a stimulus with a response, especially when followed by reinforcement, lead to

greater habit strength. For example, if an individual is exposed to a sudden, extremely loud sound,

their immediate, involuntary reaction--such as a startled jump or a loud yell--will likely be more

intense and pronounced than if they were exposed to a faint, barely audible sound. This highlights

the immediate, mechanistic link between stimulus intensity and response magnitude, which

Spence sought to quantify.

The culmination of these factors--drive (D), incentive motivation (K), and habit strength (H)--was

integrated into Spence's concept of excitatory potential (E). This theoretical construct

represented the overall likelihood and vigor of a particular response occurring in a given situation.

Spence proposed a multiplicative relationship: E = (D + K) x H. This equation suggested that

behavior is maximized when both the motivational factors (drive and incentive) and the learned

habit strength are high. This sophisticated mathematical model allowed for precise predictions of

behavior in controlled experimental settings, particularly in studies of classical and operant

conditioning. By offering a quantitative framework, Spence provided a powerful tool for researchers

to systematically investigate and predict the intricate interplay between motivation and learning,
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marking a significant advancement in the scientific study of behavior.

A Practical Example: The Student and the Scholarship

To illustrate Kenneth Spence's theories, particularly the interplay of drive and incentive motivation,

consider the real-world scenario of a university student named Alex striving to earn a prestigious

academic scholarship. Alex has a strong underlying drive to succeed and secure financial stability

for their education (a complex, learned drive based on future security). This internal need

energizes their general academic pursuits. However, the specific scholarship presents a powerful

incentive that significantly amplifies and directs Alex's study behavior.

Initially, Alex possesses a moderate level of intrinsic motivation (drive) to perform well in their

courses. They attend classes, complete assignments, and study for exams. However, when the

announcement for a highly competitive, full-tuition scholarship is made, a significant external

incentive is introduced. The potential reward--financial freedom and academic recognition--is

incredibly valuable. According to Spence's incentive motivation theory, the anticipation of this large

reward creates a strong 'K' (incentive motivation) factor. This 'K' value combines with Alex's

existing drive, dramatically increasing their overall excitatory potential (E) for scholarship-related

behaviors.

As a result, Alex's study habits transform. They begin to dedicate substantially more time to their

coursework, engage in extra-curricular activities that boost their application, and meticulously

prepare for the scholarship interview. The "how-to" here involves several steps: 1) The presence of

a significant drive (desire for education/financial security). 2) The introduction of a high-value

incentive (the scholarship). 3) The formation of anticipatory goal responses (Alex mentally

rehearses interview answers, imagines receiving the award, experiences positive emotions

associated with success). 4) This anticipation, combined with the drive, energizes existing habit

strengths (effective study techniques, strong work ethic). 5) Consequently, Alex exhibits more

intense, persistent, and directed behaviors--studying longer hours, seeking additional help, and

refining their application--all driven by the powerful pull of the anticipated reward. This example

demonstrates how both internal needs and external rewards coalesce to shape and intensify goal-

directed actions.

Significance and Enduring Impact

Kenneth W. Spence's contributions hold immense significance for the field of psychology,

fundamentally shaping its trajectory during the mid-20th century and leaving an indelible mark that

continues to influence contemporary research. His most profound impact stems from his

unwavering commitment to establishing psychology as a rigorous, quantitative science. Spence

moved beyond mere qualitative descriptions of behavior, insisting on the development of precise,
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mathematical models that could generate testable predictions. This dedication to empirical

verification and theoretical exactitude elevated the methodological standards of experimental

psychology, fostering an environment where theories were judged not just by their plausibility but

by their predictive power and ability to withstand empirical scrutiny.

The practical applications of Spence's theories are widespread and continue to resonate in

various domains today. In educational psychology, his work provided a clearer understanding of

how motivation and learning interact. Educators can apply principles derived from drive and

incentive theories to design more effective learning environments, understanding that student

engagement can be enhanced by both addressing fundamental needs and by offering meaningful

incentives for academic achievement. Similarly, his stimulus-response framework informs

instructional design, emphasizing the importance of clear cues and consistent feedback in forming

desired learning habits. Beyond education, Spence's insights into motivation are utilized in areas

like marketing and advertising, where understanding how anticipation of reward drives consumer

behavior is crucial for product design and promotional strategies.

Moreover, Spence's meticulous experimental approach profoundly influenced the design of

psychological research. His work demonstrated the value of controlled laboratory experiments,

careful measurement of variables, and the statistical analysis of data to draw robust conclusions

about behavior. This methodological rigor became a benchmark for future generations of

psychologists, particularly those in the cognitive and behavioral sciences. While later theories

might have offered different explanations for phenomena, the scientific discipline and empirical

standards championed by Spence remain cornerstones of modern psychological inquiry. His

legacy underscores the importance of a systematic, data-driven approach to unraveling the

complexities of the human mind and behavior.

Connections and Relations to Broader Psychology

Kenneth W. Spence's theoretical framework is intricately connected to, and often contrasted with,

other seminal concepts and theories within psychology, primarily residing within the broader

category of neobehaviorism and significantly influencing the development of cognitive

psychology. His work is perhaps most directly linked to that of Clark L. Hull, whose drive-reduction

theory provided the initial blueprint that Spence meticulously refined and simplified. While Hull's

model was highly complex, Spence sought greater parsimony and empirical precision, making his

version of drive theory more accessible and testable. Both, however, shared a commitment to

grand, quantitative theories of learning and motivation, distinguishing them from the more radical

behaviorism of B.F. Skinner.

Spence's theories also stand in interesting relation to other prominent behavioral and cognitive

perspectives. For instance, his emphasis on incentive motivation, particularly the concept of
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fractional anticipatory goal responses (rg-sg), can be seen as a bridge towards early cognitive

theories. While still rooted in S-R associations, the idea of an organism "anticipating" a reward

hints at internal, representational processes that would later be extensively explored by cognitive

psychologists. This contrasts with B.F. Skinner's radical behaviorism, which largely eschewed

internal states, focusing exclusively on observable behaviors and their environmental

consequences (operant conditioning). Spence's willingness to incorporate intervening variables,

even if operationally defined, marked a significant departure from pure S-R psychology and paved

the way for more complex models of mental processing.

Furthermore, Spence's work can be compared with that of Edward C. Tolman, another prominent

neobehaviorist, who proposed concepts like "latent learning" and "cognitive maps." While Spence

focused on the energizing and directing aspects of drives and incentives leading to specific S-R

connections, Tolman argued for a more cognitive, purposive view of behavior, suggesting that

organisms learn expectations and develop internal representations of their environment. Although

their approaches differed, both Spence and Tolman were instrumental in moving behaviorism

beyond its most simplistic forms, demonstrating that a purely mechanistic S-R account was

insufficient to explain the full range of animal and human learning. Spence's lasting impact lies in

his rigorous scientific methodology and his comprehensive attempts to integrate motivation and

learning into a cohesive, testable framework, ensuring his place as a pivotal figure in the history of

psychology.

Conclusion: A Legacy of Rigor and Theory

Kenneth Wartinbee Spence stands as a towering figure in the annals of American psychology,

whose profound contributions reverberated across the fields of experimental psychology,

behaviorism, and the psychology of learning. His intellectual prowess and unwavering commitment

to scientific rigor provided a robust framework for understanding the fundamental mechanisms

underlying behavior and motivation. Spence's influential theories, including his sophisticated drive

theory, his nuanced incentive motivation theory, and his empirically grounded stimulus-response

theory, did more than just explain phenomena; they provided testable hypotheses and quantitative

models that propelled psychological research forward.

His work was instrumental in shaping the development of modern learning theory, offering a

comprehensive and systematic approach to how organisms acquire and exhibit new behaviors.

Spence's emphasis on objective measurement, mathematical formulation, and controlled

experimentation set a high standard for scientific inquiry, influencing not only subsequent

generations of behaviorists but also laying crucial groundwork for the emergence of cognitive

psychology. The legacy of his "Iowa School" of learning continues to be felt in the methodological

rigor and theoretical ambition found in contemporary psychological research.
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Ultimately, Kenneth W. Spence's enduring impact lies in his successful endeavor to build a

scientific psychology capable of explaining complex behavior through a parsimonious yet

comprehensive theoretical system. His theories continue to inform our understanding of how

internal drives, external incentives, and learned associations interact to produce the intricate

tapestry of actions and reactions that define human and animal behavior. By meticulously

dissecting the components of motivation and learning, Spence provided invaluable insights that

remain relevant to the study of psychology in its diverse applications, from educational settings to

therapeutic interventions and beyond.
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