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FRUSTRATIVE NONREWARD HYPOTHESIS

Foundational Concepts of the Frustrative Nonreward Hypothesis

The Frustrative Nonreward Hypothesis represents a pivotal advancement in the study of
behavioral psychology, offering a sophisticated explanation for how organisms respond to the
omission of expected rewards. Developed primarily by Abram Amsel, this hypothesis posits that
when an individual or animal has been conditioned to expect a reward and that reward is
subsequently withheld, an internal state of primary frustration is elicited. This state is not merely
the absence of a positive stimulus but is characterized as an active, aversive emotional reaction
that possesses strong motivational properties. By framing frustration as a drive-like state, Amsel
provided a mechanism through which the internal emotional landscape of an organism directly
influences its external behavioral output, bridging the gap between classical conditioning and
emotional regulation.

Historically, the study of learning was dominated by models that viewed extinction--the gradual
weakening of a conditioned response--as a passive process of forgetting or the simple decay of
associative strength. The Frustrative Nonreward Hypothesis challenged these views by
suggesting that the transition from reinforcement to nonreward is an emotionally charged event.
According to this theory, the internal reaction to nonreward serves as a stimulus in its own right,
which can then be associated with other environmental cues. This paradigm shift allowed
psychologists to explore why certain behaviors persist even when they are no longer being
reinforced, a phenomenon that had previously been difficult to reconcile with traditional
reinforcement theories. The hypothesis thus transformed the understanding of extinction from a
process of "unlearning” to a process of "new learning" involving emotional states.

At the core of this hypothesis is the integration of incentive motivation and emotional responding.
Amsel argued that the intensity of the frustration experienced is directly proportional to the strength
of the expectancy that was thwarted. If an organism has a high expectation of a significant reward,
the resulting frustration upon its omission will be correspondingly high. This relationship highlights
the cognitive-emotional link within the hypothesis, as it requires the organism to maintain some
form of internal representation or "expectancy" of the goal. Consequently, the Frustrative
Nonreward Hypothesis has become essential for explaining complex behavioral patterns in both
experimental settings and real-world scenarios, such as the persistence seen in gambling or the
emotional volatility observed in social interactions where expectations are unmet.

The Theoretical Contributions of Abram Amsel

Abram Amsel is widely recognized for his rigorous empirical work and his ability to synthesize
complex behavioral data into a coherent theoretical framework. His work built upon the Hull-
Spence tradition of learning theory, which emphasized the role of habit strength and drive in
determining behavior. However, Amsel expanded these concepts by introducing the emotional
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dimension of frustration. He meticulously detailed how the transition from continuous
reinforcement to nonreward differs fundamentally from the transition from partial reinforcement
to nonreward. His research utilized controlled laboratory settings, often involving rats in runway
apparatuses, to demonstrate that frustration could actually increase the vigor of behavior
immediately following a nonrewarded trial--a phenomenon known as the frustration effect.

One of Amsel's most significant contributions was the formalization of the distinction between
primary frustration (RF) and anticipatory frustration (rf). While primary frustration is the
immediate reaction to a missing reward, anticipatory frustration is a learned state that occurs when
environmental cues previously associated with nonreward are encountered. Amsel proposed that
through a process of classical conditioning, the internal stimuli produced by primary frustration
become associated with the situational context. Over time, these cues alone can trigger a
miniature version of the frustration response, which then serves as a signal to the organism. This
conceptualization allowed for a much more nuanced understanding of how past experiences of
failure or disappointment shape future approach and avoidance behaviors.

Beyond the immediate mechanics of learning, Amsel's work had profound implications for the
study of behavioral persistence. He argued that when an organism is partially reinforced, it learns
to continue its goal-directed behavior even in the presence of anticipatory frustration. This
"toughening up" process suggests that frustration can eventually become a cue for the expectation
of an eventual reward. Amsel's theories provided a bridge to later developments in biopsychology
and personality theory, influencing researchers who sought to understand the biological basis of
temperament and the varying ways individuals handle stress and disappointment. His legacy
persists in the way modern psychologists view the intersection of motivation, emotion, and habit
formation.

Mechanisms of Primary Frustration and the Frustration Effect

The concept of primary frustration, denoted as RF, refers to the unconditioned emotional
response that occurs immediately following the omission of a reward in a situation where
reinforcement was previously consistent. This state is described as aversive and activating,
functioning similarly to a drive state like hunger or thirst. When primary frustration is elicited, it
creates a surge of energy that can lead to an increase in the speed or intensity of subsequent
behaviors. This is most clearly observed in the double runway experiment, where a subject is
rewarded in the first goal box and then either rewarded or not rewarded in the second. If the
reward is withheld in the first box, the subject typically runs faster toward the second goal box,
demonstrating the energizing effect of the frustration experienced in the first stage.

This "energizing" property is a hallmark of the Frustrative Nonreward Hypothesis. It suggests
that frustration does not immediately lead to giving up; rather, it initially stimulates the organism to
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try harder or move faster. This heightened state of arousal is thought to be a survival mechanism,
encouraging an animal to search more vigorously for food when a known source fails. However,
because the state is aversive, the organism is also motivated to escape or avoid the conditions that
lead to frustration. This creates a complex motivational conflict where the organism is
simultaneously driven to reach a goal and repelled by the frustration of potential failure. The
balance between these forces determines the ultimate behavioral outcome, whether it be
increased effort or eventual extinction.

The intensity of primary frustration is influenced by several factors, including the magnitude of the
expected reward and the number of prior reinforcements. A larger reward creates a stronger
expectancy, and thus its omission triggers a more intense frustrative response. Similarly, a long
history of continuous reinforcement builds a very stable expectancy, making the first instance of
nonreward particularly jarring. In experimental psychology, these variables are carefully
manipulated to map the parameters of the frustrative response. Understanding these mechanics is
crucial for interpreting why sudden changes in reward structures in human environments--such as
workplace bonuses or social praise--can lead to such intense emotional and behavioral reactions,
ranging from increased productivity to outbursts of anger.

The Development and Role of Anticipatory Frustration

Anticipatory frustration (rf) is a conditioned form of the frustration response that develops over
repeated trials of nonreward. While primary frustration is a direct reaction to a current event,
anticipatory frustration is a proactive state triggered by environmental stimuli that have been paired
with the experience of nonreward. Through classical conditioning, the cues present at the time of
the frustration (such as the physical characteristics of a goal box) become conditioned stimuli.
These stimuli eventually evoke a fractional, anticipatory version of the frustration response. This rf-
sf mechanism (where sf represents the internal sensory feedback from the anticipatory frustration)
becomes a critical component of the organism's motivational system, signaling that a reward may
not be forthcoming.

The role of anticipatory frustration is multifaceted, as it can serve both as a deterrent and as a
stimulus for persistence. In a continuous reinforcement schedule, the onset of anticipatory
frustration usually leads to a rapid decline in behavior once rewards stop, because the organism
has no experience "working through" the aversive state. However, in partial reinforcement
schedules, the organism frequently encounters cues for frustration but is still occasionally
rewarded. This leads to a unique associative process where the internal cues of frustration (sf)
become associated with the eventual approach and reward. In essence, the organism learns that
"feeling frustrated" is a precursor to "getting rewarded," which effectively neutralizes the aversive
nature of the frustration and encourages continued responding.
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This mechanism explains how conditioned inhibition and conditioned excitation can coexist
within the same behavioral chain. Anticipatory frustration provides a feedback loop that informs the
organism about the likelihood of success. If the frustration cues are too strong and have never
been paired with success, the organism will likely cease the behavior to avoid the aversive state. If,
however, the organism has a history of success following frustration, the anticipatory state acts as
a signal to persist. This sophisticated internal signaling system is what allows for the high degree of
behavioral flexibility seen in complex organisms, enabling them to navigate environments where
rewards are unpredictable and inconsistent.

Explaining the Partial Reinforcement Extinction Effect (PREE)

The Partial Reinforcement Extinction Effect (PREE) is perhaps the most famous phenomenon
explained by the Frustrative Nonreward Hypothesis. PREE refers to the observation that
behaviors trained on a schedule of partial reinforcement (where only some responses are
rewarded) are significantly more resistant to extinction than behaviors trained on a schedule of
continuous reinforcement (where every response is rewarded). To the casual observer, this seems
counterintuitive; one might expect that more frequent rewards would create a stronger, more
lasting habit. However, Amsel's hypothesis provides a clear explanation: organisms on a partial
reinforcement schedule have learned to respond in the face of anticipatory frustration, whereas
those on continuous reinforcement have not.

During the acquisition phase of partial reinforcement, the subject experiences many trials where
the reward is missing, triggering primary frustration. Over time, the cues of the environment
become associated with this frustration, creating anticipatory frustration. Crucially, because the
subject is still rewarded on some of these trials, the internal state of frustration becomes a
discriminative stimulus for the response that eventually leads to the reward. The subject
essentially learns the rule: "Even if | feel frustrated, | should keep going, because a reward will
eventually follow." This creates a powerful behavioral persistence that is not easily broken when
the rewards are stopped entirely during the extinction phase.

In contrast, a subject that has always been rewarded (continuous reinforcement) never
experiences frustration during the acquisition phase. When extinction begins, the first few
nonrewarded trials trigger intense primary frustration for which the subject has no "coping"
mechanism. The anticipatory frustration that quickly develops acts as a powerful aversive signal,
causing the subject to abandon the behavior almost immediately to avoid the unpleasant state. The
Frustrative Nonreward Hypothesis thus argues that PREE is not about the strength of the
original habit, but about the specific internal cues that have been integrated into the behavioral
chain. This explains why "spoiled" subjects--those used to constant success--give up so much
faster than those who have faced a mixture of success and failure.
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Behavioral Persistence and the Persistence Effect

The concept of behavioral persistence is central to Amsel's theory and refers to the continued
performance of a response when reinforcement is withheld. According to the Frustrative
Nonreward Hypothesis, persistence is a learned trait that results from the successful integration
of frustration into the behavioral sequence. This is often referred to as the Persistence Effect. It
suggests that individuals who have been exposed to "manageable” levels of frustration and have
eventually been rewarded for their efforts develop a generalized tendency to persist in the face of
future obstacles. This has significant implications for understanding grit, resilience, and the
development of long-term goal-seeking behavior in humans.

The learning of persistence involves a process where the internal feedback from anticipatory
frustration (sf) transitions from being a signal to stop to being a signal to continue. This occurs
through the repeated pairing of the frustration state with the terminal reward. As this association
strengthens, the aversive quality of the frustration is diminished, or at least outweighed by the
conditioned appetitive properties of the goal. This means that for a persistent individual, the
experience of "failure” or "nonreward" triggers a motivational state that actually supports the
continuation of the task rather than its abandonment. This is a critical distinction in achievement
motivation, explaining why some people are energized by setbacks while others are defeated by
them.

Furthermore, Amsel suggested that this learned persistence could generalize to other tasks and
situations. If an organism learns to persist through frustration in one context, that "persistence
habit" may carry over to different environmental challenges. This generalization of persistence is
a key factor in the development of a resilient personality. However, there are limits to this effect; if
the frustration is too intense or the eventual reward too small, the aversive properties of the state
will prevail, leading to learned helplessness or total behavioral collapse. Thus, the Frustrative
Nonreward Hypothesis provides a framework for understanding the delicate balance required to
build resilience through the strategic application of reinforcement and nonreward.

Comparative Analysis with Sequential Theory

In the history of learning theory, the Frustrative Nonreward Hypothesis is often compared and
contrasted with E. J. Capaldi's Sequential Theory. While both theories aim to explain the Partial
Reinforcement Extinction Effect (PREE), they focus on different mechanisms. Capaldi's theory
is primarily cognitive and memory-based, suggesting that organisms remember the sequence of
rewarded (R) and nonrewarded (N) trials. According to Sequential Theory, during extinction, the
organism continues to respond because the current string of nonrewards is similar to the
sequences of N-trials followed by R-trials it experienced during training. In this view, persistence is
a matter of stimulus generalization based on the memory of past reward patterns.

Encyclopedia of psychology encyclopedia.arabpsychology.com



https://encyclopedia.arabpsychology.com/?p=7230
https://encyclopedia.arabpsychology.com
https://encyclopedia.arabpsychology.com

FRUSTRATIVE NONREWARD HYPOTHESIS

Amsel's hypothesis, on the other hand, is emotional and motivational. It does not rely solely on
the memory of the sequence but on the internal emotional state of frustration. For Amsel, the
"stimulus" that the organism generalizes is the internal feeling of frustration itself. While the two
theories were once seen as competing, modern perspectives often view them as complementary.
Sequential Theory may better explain persistence after a small number of trials where memory is
the primary factor, while the Frustrative Nonreward Hypothesis better explains persistence after
extensive training where emotional states and deep-seated motivational drives have been fully
conditioned.

The debate between these two theories highlights the complexity of associative learning.
Capaldi's model emphasizes the organism as a "processor of information” that tracks probabilities
and patterns, while Amsel's model emphasizes the organism as an "emotional being" that reacts to
the stress of disappointment. In experimental tests, both theories have found support, suggesting
that both memory for patterns and the conditioning of emotional responses play roles in behavioral
persistence. The integration of these views allows for a more comprehensive understanding of
instrumental conditioning, acknowledging that both "what the organism knows" and "how the
organism feels" are vital to predicting behavior.

Neurobiological Correlates of Frustration and Learning

Modern neuroscience has provided significant support for the Frustrative Nonreward Hypothesis
by identifying the brain structures and pathways involved in processing nonreward and frustration.
The limbic system, particularly the amygdala and the hippocampus, plays a crucial role in these
processes. The amygdala is heavily involved in the emotional reaction to aversive events, including
the primary frustration experienced when an expected reward is missing. Research using
functional imaging and lesion studies has shown that damage to these areas can disrupt an
organism's ability to experience frustration or to learn from the omission of rewards, thereby
eliminating the PREE.

The hippocampus is also vital, as it is involved in the processing of environmental cues and the
formation of expectancies. According to the hypothesis, the hippocampus helps the organism
compare the "expected" outcome with the "actual" outcome. When a mismatch occurs, the
resulting signal triggers the frustration response. Furthermore, the prefrontal cortex is involved in
the regulation of these emotional states, allowing for the behavioral persistence described by
Amsel. The ability to "work through" frustration requires top-down control to suppress the
immediate urge to avoid the aversive state of nonreward, a function that is highly developed in
humans and linked to the executive functions of the brain.

Neurotransmitter systems, especially dopamine and serotonin, are also deeply implicated.
Dopamine is not only a "reward" chemical but is also highly sensitive to the prediction error--the
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difference between expected and received rewards. A drop in dopamine levels following a
nonrewarded trial is thought to be the neurochemical signal for frustration. Conversely, serotonin
is linked to the ability to tolerate delay and aversive states. The Frustrative Nonreward
Hypothesis thus aligns well with contemporary neurobiological models of reinforcement
learning, providing a psychological framework that matches the physical realities of brain function
and chemical signaling.

Contemporary Applications and Legacy in Psychology

The legacy of the Frustrative Nonreward Hypothesis extends far beyond the laboratory rat
runways of the mid-20th century. Today, its principles are applied in various fields, including
clinical psychology, education, and economics. In the realm of addiction, the hypothesis helps
explain the persistence of drug-seeking or gambling behaviors despite frequent "nonrewards"
(losses). The gambler who experiences a "near miss" undergoes a form of frustration that, due to
past occasional wins, has become a powerful motivational cue to continue playing. Understanding
this cycle of frustration and persistence is essential for developing effective cognitive-behavioral
therapies for impulse control disorders.

In educational settings, the hypothesis informs strategies for building resilience and persistence
in students. By carefully managing the schedule of reinforcement--ensuring that students face
challenges (nonrewards) but are eventually successful--educators can foster a "learned
persistence" that helps students handle the frustrations of complex problem-solving. This aligns
with the concept of growth mindset, where the frustration of a difficult task is seen as a necessary
step toward mastery rather than a signal of failure. The hypothesis provides the mechanistic "how-
to" for structuring these learning experiences to maximize emotional durability.

Finally, the Frustrative Nonreward Hypothesis remains a fundamental concept in comparative
psychology and evolutionary biology. It offers a framework for understanding how different
species have evolved to handle environmental uncertainty. The ability to transform the aversive
state of frustration into a signal for continued effort is a sophisticated evolutionary adaptation that
allows organisms to exploit unpredictable food sources. As we continue to explore the complexities
of human and animal behavior, Amsel's work remains a vital touchstone, reminding us that our
emotional reactions to the world are not just feelings, but are the very engines of our persistence
and survival.
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