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Abstract According to the behavioral momentum theory of
response strength (Nevin et al., Journal of the Experimental
Analysis of Behavior, 53, 359–379, 1990), steady-state
responding reflects the contingency between a response and
a reinforcer (response–reinforcer relationship), whereas be-
havior’s resistance to change is mediated by a contingency
between a stimulus and the reinforcer (stimulus–reinforcer
relationship). It is further presumed in this theory that a
Pavlovian conditioned stimulus (CS)–unconditioned stimulus
(US) contingency overlaps with the discriminative stimulus
(SD), signaling a primary reinforcer (SR+) within the 3-term
contingency (SD: response [R]–SR+). The mere arranging of a
stimulus–reinforcer relation in an operant preparation, howev-
er, does not necessarily imply that the resulting behavioral
process is Pavlovian. This article questions how important
such Pavlovian CS–SR+ relations really are in governing op-
erant behavior and its resistance to change in view of evidence
from the operant and Pavlovian literatures showing dissocia-
tion between Pavlovian and operant stimulus control. To this
end, we highlight studies published in the Pavlovian associa-
tive literature (Holman and Mackintosh, The Quarterly
Journal of Experimental Psychology Sect ion B:
Comparative and Physiological Psychology, 33, 21–31,
1981; Rescorla, Current Directions in Psychological

Science, 1, 66–70, 1992b) as well as at least 1 seldom-cited
study published in the Journal of the Experimental Analysis of
Behavior (Marcucella, Journal of the Experimental Analysis
of Behavior, 36, 51–60, 1981) supporting the view that CS
relations embedded in the 3-term operant contingency can act
independently of the discriminative stimulus functions of the
SD. These CS relations appear to be neither necessary nor
sufficient for sustaining operant discriminative control.
Pavlovian relations are likely to be artifacts of operant condi-
tioning—not causal mediators. It is suggested that continued
and excessive focus on Pavlovian processes that only have
meager influence on operant behavior in general, and behav-
ioral momentum more specifically, will likely be an empirical
cul-de-sac for improvement of behavioral management for
addiction relapse and other behavioral disorders.

Keywords Behavioral momentum . Pavlovian stimulus
control

In establishing the experimental analysis of behavior (EAB),
Skinner (1938) suggested that the strength of an operant re-
sponse under both steady-state and transient-state conditions
can be measured by its empirical probability of occurrence
(e.g., the rate of response per minute): the greater or lesser
the response rate, the greater or lesser the response strength,
respectively. The changes in response strength are explained
by a singular principle of operant reinforcement (i.e., behavior
is determined by its consequences). The interrelated expres-
sions of the three-term contingency (discriminative stimulus,
behavior, and its consequences) are defined by this most fun-
damental principle of operant conditioning and learning.

In more recent times, the behavioral momentum theory of
response strength (Nevin 1984; Nevin et al. 1983, 1990) sug-
gests that steady-state responding reflects the contingency
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between the response and the reinforcer (response–reinforcer
relationship), whereas behavior’s resistance to change is me-
diated by a Pavlovian conditioned stimulus–unconditioned
stimulus (CS>US) contingency (stimulus–reinforcer relation-
ship). Behavior resists change as a function of the original
context-specific rate of reinforcement and the manner in
which the contingency between the response and the reinforc-
er is degraded or disrupted (e.g., by satiation or extinction).
Thus, behavioral mass is an element of behavioral momentum
that stands as a second component in measuring response
strength.

Catania (2013) makes a useful distinction between an envi-
ronmental operation and a behavioral process. An operation
involves the systematic arrangement of environmental stimuli
(e.g., stimulus–reinforcer and response–reinforcer relations),
whereas a behavioral process is the result of the environmental
operation (e.g., change in the likelihood of an operant or
Pavlovian response). The mere arranging of a stimulus–rein-
forcer relation in an operant preparation does not necessarily
imply that the resulting behavioral process is Pavlovian. Nevin
et al. (1990) recognized that the greater behavioral mass (i.e.,
greater behavioral persistence) given by a higher rate of
context-specific reinforcement was not necessarily Pavlovian
in nature. These authors stated that specific (i.e., CS eliciting
a conditional response [CR]) and/or nonspecific (i.e., CS sup-
presses or accelerates the rate of an operant response) Pavlovian
effects may have modulated operant behavior during resistance
to change tests (i.e., disrupting responding through operant ex-
tinction or satiation). However, they also indicated that this
account of behavioral persistence remains a hypothesis because
they did not directly measure such Pavlovian processes.
Similarly, Mauro and Mace (1996) deliberately omitted an in-
terpretation of behavioral mass in terms of Pavlovian processes
and kept their interpretation of behavioral mass at the level of
environmental operations. Subsequent behavioral momentum
research has not fully heeded these cautions (see the next sec-
tion, Imputations of Pavlovian Processes in Behavioral
Momentum).

The objective of this article is not to exhaustively review the
details of themethods and results of themanystudies published
on behavioral momentum theory, although it does provide a
review of the momentum literature to highlight references to
Pavlovian processes in behavioral momentum. Of greater em-
phasis, thisarticlequestionshowimportantsuchPavlovianCS–
primary reinforcer (SR+) relations really are in governing oper-
ant behavior and its resistance to change in view of literatures
showing dissociation between Pavlovian and operant stimulus
control. To this end, we highlight studies published in the
Pavlovian associative literature as well as in at least one
seldom-cited study published in the Journal of the
ExperimentalAnalysis ofBehavior (JEAB) supporting theview
that CS relations embedded in the three-term operant
contingency [SD]: [R]–SR+) can act independently of the

discriminative stimulus functions of the SD—and appear to be
neither necessary nor sufficient for sustaining operant discrim-
inative control. At best, the influence of a CS over operant
responding is relatively weak and ineffective.

Imputations of Pavlovian Processes in Behavioral
Momentum

Early Research on Behavioral Momentum

Nevin et al.’s (1983) experiment was an early procedural at-
tempt at testing the validity of the behavioral momentum met-
aphor (i.e., allegorically extending the physicist’s notionofmo-
mentum to behavior). They used a two-component multiple
schedule of reinforcementwith a rich and lean schedule of food
reinforcement alternating across time, with each component
schedule signaled by its own unique exteroceptive stimulus
(i.e., a successive discrimination between red and green keys).
The response disruptors used to assess resistance to change of
the pigeon’s key pecking was either the discontinuation of re-
inforcement (i.e., extinction) or the presentation of noncontin-
gent food reinforcement between the components of themulti-
ple schedules (i.e., satiation). They demonstrated that behav-
ior’s resistance to change is greater in the stimulus-specific sit-
uation with the higher rate of food reinforcement (i.e., greater
behavioral mass in the component signaling the higher rate of
food reinforcement). However, itwas unclear at this point if the
increase in behavioral mass was attributable to operant or
Pavlovian contingencies.

Nevin et al. (1990) subsequently determined if differences in
behavior’s resistance to change were attributable to the re-
sponse–reinforcer relation (i.e., the operant contingency) or
the stimulus–reinforcer relation (the Pavlovian contingency).
During baseline, they systematically presented food reinforce-
ment as an alternative to a food-reinforced target response. This
alternative reinforcement was presented either independent of
the target response (Experiment 1) or contingent upon some
response alternative to the target response (Experiment 2). In
both experiments, Nevin et al. (1990) conducted tests of behav-
ioral persistence following baseline conditions. These demon-
strated that the persistence of a response (pigeons pecking a
circular disc) in the presence of a stimulus depended more on
the stimulus–reinforcer relation (Pavlovian contingency) than
on the response–reinforcer relation (operant contingency). This
momentum effect was demonstrated irrespective of the source
of alternative reinforcement (i.e., irrespective of noncontingent
or contingent alternative reinforcement). These experimental
preparations (especially Experiment 2 in Nevin et al. 1990)
have not only served as the foundation for advancing behavior-
al momentum theory within EAB but have also often been cited
in the clinical and applied research literature supporting a be-
havioral momentum interpretation of treatment relapse
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(Podlesnik et al. 2012) and other behavioral disorders (Mace
et al. 2010; Pritchard et al. 2014).

Allusions to Pavlovian Processes

Despite earlier cautions (Mauro and Mace 1996; Nevin et al.
1990), references toPavlovianprocesses inbehavioralmomen-
tum endure in review, conceptual, and experimental research
articles (Grace and Nevin 1997; Nevin 2009; Nevin and Grace
1999, 2000; Nevin and Shahan 2011; Podlesnik et al. 2013;
Podlesnik and Kelley 2015). To quote Podlesnik et al. (2013),
“the Pavlovian relation between a discriminative-stimulus con-
text and reinforcement determines resistance to disruption (i.e.,
stimulus-reinforcer)” (p. 27). This quote echoes a similar state-
ment from a prior study (Podlesnik et al. 2012, pp. 169–170).
Unfortunately, the repeated references to such Pavlovian in-
volvementmay erroneously perpetuate the untestedhypothesis
that Pavlovian processes mediate resistance to change of oper-
ant behaviorunder specific schedule control; that is, “resistance
to change is a function of Pavlovian stimulus–reinforcer rela-
tions andnot operant response–reinforcer relations” (Podlesnik
et al. 2012, p. 169). Theword is in the preceding quote suggests
that Pavlovian processes are solely responsible for modulation
of resistance to extinction of operant behavior, but it may be
premature to rule out other proceduralmeans (SD–SR+ relation)
of promoting the end result (i.e., differences in behavior’s resis-
tance to change).Moreover, in their conceptual paper on trans-
lational research and treatment relapse, Podlesnik and Kelley
(2015) point out that Pavlovian processes define behavior’s
resistance to disruption in at least three separate instances.

Dissociating Pavlovian and Operant Stimulus
Control

Isolating CS and SD Functions

In two experiments, Holman andMackintosh (1981) function-
ally isolatedPavlovianCSandoperantSD functionsof anteced-
ent exteroceptive stimuli embedded in the three-term operant
contingency byusing theKamin (1968) blockingprocedure. In
the first experiment, two groups of rats initially underwent an
equalnumberofoperantSDsessionsandPavlovianCSsessions
with alternate CSs and SDs (noise or tone) that were
counterbalanced across animals. The reinforcement density
was held constant by a within-subject yoked design from the
operant to the Pavlovian sessions. In the first phase, a clicker
first functionedasaCSandwaspairedwithnoncontingent food
delivery as the PavlovianUS for one group of rats. For a second
group, the clicker functioned as an operant SD that set the occa-
sion for lever pressing that was maintained by the same food
reinforcer. In the second phase, a light (novel to both groups)
was added to the clicker to form a clicker–light compound CS

that was pairedwith the foodUS for both groups. During a test
phase, the light evoked little conditioned responding as mea-
sured bymagazine entry (i.e., initial conditioning to the clicker
“blocked” further conditioning to the light) in the group for
which the clicker first functionedasaCS—but not for thegroup
forwhich it functionedasanoperantSD, inwhichcase therewas
considerable responding to the light.

In the second experiment (Holman and Mackintosh 1981),
the initial training for the first phase was identical to that in the
first experiment. In the first phase, a tone first functioned as an
SD for lever pressing for one group of rats; for a second group,
it functioned as a CS. During the second phase, a light was
added to the tone, and the compound functioned as an SD for
both groups. Under these conditions, the light alone evoked
lever pressing only for the group for which the tone first func-
tioned as a CS in Phase 1, but not for the group for which the
tone first functioned as an SD. The first experiment demon-
strates that the SD in the first phase did not acquire CS func-
tions to block such CS functions to the light in the second
phase. Despite pre-existing CS functions of the tone element
within the tone–light compound, the light alone functioned
effectively as an SD; that is, blocking the development of CS
functions does not impede operant discriminative control.
Interestingly, the SD function of the tone blocked such func-
tions of the light—not as a function of CS–US contingencies,
but rather because of hierarchical control that the tone ac-
quired over the lever–SR+ relationship that disrupted that abil-
ity of the light. Taken together, these experiments illustrate the
relative independence of operant SD control from elicited
Pavlovian CS control. A Pavlovian CS–US relation is not
necessary for the development of operant discriminative
functions.

To quote Holman and Mackintosh (1981):

The results find little encouragement for the view that
discriminative stimuli inevitably become classical CSs
for the instrumental reinforcer whose availability they
signal, let alone for the stronger claim that it is by virtue
of their status as CSs that they come to control instru-
mental responding. (p. 29)

Their statement has strong implications for a behavioral
momentum theory of response strength (Nevin et al. 1990).
If an SD is unlikely to serve as a conventional CS, then its role
as a Pavlovian CS in determining the resistance to change of
operant responding (i.e., behavioral mass) becomes
questionable.

Hierarchical Function of SD in Altering
Response–Reinforcer Relation

The work of Rescorla and Colwill (Colwill and Rescorla
1988, 1990; Rescorla 1990, 1992a, 1994, 1995; Rescorla
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and Colwill 1989) has demonstrated that the operant SD func-
tions hierarchically in modulating the R–SR+ relationship
(e.g., see Rescorla 1992b, for a review) and that the SD–SR+

relation within the operant three-term relationship is not re-
ducible to a CS–US relationship (Rescorla 1994). Presenting
the SD alone (Pavlovian extinction) does not impair discrimi-
native control; extinction of the R–SR+ relationship alone
without the SD present does not disrupt discriminative control
by the SD; and transfer analyses reveal that extinction of an
R1–S

R+ relationship with an alternative SDA that occasioned
the same reinforcer for a different response (R2–S

R+) does not
disrupt discriminative control by the original SDO over the R1–
SR+ relationship. This final effect suggests that the SD–R re-
lationship is more critical for discriminative control than the
SD–SR+ relationship. Finally, CSs have less impact on operant
responding during transfer than operant SDs. Similar to the
work by Holman and Mackintosh (1981), the research on
hierarchical control raises considerable doubt about the role
of Pavlovian processes in determining operant behavior’s re-
sistance to change.

CS and SD Act Independently in the Three-Term Operant
Contingency

A seldom-cited (for one of seven citations, see Hineline 1986)
but rather interesting set of studies by Marcucella (1981) has
considerable relevance to a behavioral momentum theory of
response strength. This author demonstrated comparable re-
sults to those obtained by Holman and Mackintosh (1981) in
terms of dissociating operant and Pavlovian stimulus func-
tions. With pigeons, these studies used one key light (rather
than two) that changed color for various durations during
mixed schedules (i.e., two reinforcement schedules alternating
during the same exteroceptive stimulus) to study behavioral
contrast.

Experiment 1 (Condition 1) During the initial condition, a
white key light was present continuously during mixed vari-
able interval (VI) 1-min schedules. A brief 1.5-s interval of
extinction occurred between each of the two VI schedules.
Pecking during these brief 1.5-s intervals did not result in food
reinforcement, although the meeting of the schedule require-
ments for each of the two VI schedules was consequated by
brief access to grain. The transitions between VI reinforce-
ment and extinction were indistinguishable, at least from the
pigeon’s perspective (i.e., the white lights remained illuminat-
ed throughout the mixed-schedule procedure).

Experiment 1 (Condition 2) During the second condition,
the key light during the 1.5-s interval was illuminated red
and transitioned to the white VI 1-min schedule. Responding
during the red (or green) remained without consequence
(Pavlovian pecking). Responding to white on the VI schedule

resulted in grain delivery (operant pecking). The key light was
then illuminated green for 1.5 s and again transitioned to the
other white VI 1-min schedule, which also resulted in grain.
Responding to red and green decreased to near-zero rates dur-
ing this condition.

Experiment 1 (Condition 3) During the third condition,
responding to white that was preceded by green was
extinguished, but responding to white that was preceded by
red was not. Initially, responding to green decreased to near-
zero, but responding to red (Pavlovian pecking) increased
dramatically (thus showing behavioral contrast). Later during
this condition, there was an increase in responding to white
that was preceded by red (operant responding), but responding
to white that was preceded by green diminished modestly and
gradually showed operant behavioral contrast. Thus, despite
extinction of the green’s S–S relation to food, operant
responding to white persisted during extinction and only grad-
ually diminished.

Experiment 1 (Condition 4)Most interestingly, in the fourth
condition, green was illuminated for 60 s, but pecking
remained nonreinforced. Under this condition, responding to
the 1.5-s red stimulus (i.e., the Pavlovian activity) decreased
precipitously, but responding to white that was preceded by
red (operant activity) increased. Here, extinction of all
Pavlovian activity increased the rate of operant activity instead
of decreasing it.

Synthesis of Experiment 1 with Experiment 2 The effect
and the dissociation were even more pronounced in a second
experiment with shape stimuli in lieu of red and green with
different birds. Collectively, these studies not only showed
that behavioral contrast promoted by Pavlovian and operant
contingencies function independently; they also elegantly
demonstrated that despite extinction of Pavlovian stimulus
control, operant behavior with the same response topography
persisted. The findings appear to be inconsistent with the pre-
mise that CS–SR+ relations causally mediate resistance to
change as asserted in behavioral momentum theory. Of
course, behavioral momentum experiments employ multiple
schedules rather than mixed schedules, and Pavlovian contin-
gencies may likely differ considerably on those. Nevertheless,
this point is open to further experimental work.

Operant–Pavlovian Interactions

Thus far, several diverse studies from two extant literatures
revealed that operant and Pavlovian relations are dissociated.
Under the circumstances given by these studies, Pavlovian re-
lations can affect the ongoing rate of free-operant responding.
The first demonstration of this, of course, was noted by Estes
and Skinner (1941), who showed that an aversive CS
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suppressed appetitive lever pressing in rats. This assay has been
a staple in the classical conditioning literature (i.e., conditioned
suppression). Similar studies have also revealed that appetitive
Pavlovian CSs increase the rate of operant levels—commonly
referred to as Pavlovian–instrumental transfer (PIT; e.g.,
Holland 2004). A PIT study conducted by the first author
(Troisi 2006) first trained rats to lever-press on a VI 1-min
schedule. During a second phase, the levers were removed
and noncontingent food was presented on a variable time
(VT) 1-min schedule. During 10 sessions, presession adminis-
tration of nicotine predicted food delivery (CS+ drug), and
during 10 other intermixed sessions, EtOH (alcohol) predicted
nonreinforcement (CS− drug). The drug roles were
counterbalanced across two squads of rats. When the levers
were protracted, the CS+ drug evoked significantly more lever
pressing compared to the CS− drug condition, showing PIT.
However, the results were not that robust in promoting a strong
discrimination index (approximately 74% CS+ responding)
compared to operant drug discriminations (promoting more
than 85% SD responding) with only 14 training sessions
(Troisi 2006). In fact, when the drugs were later established as
operant SDs in a second experiment, there was substantially
more separation in rates of responding, and the discrimination
index increased to 95%. These results showed that Pavlovian
interoceptive CSs have less impact on operant behavior com-
pared to operant SDs (see Troisi 2013a, b, for other examples).
If the CS effect is minimized, then it is less likely for one to
argue that it would playmuch of a role in influencing behavior’s
resistance to change (i.e., behavioral mass within behavioral
momentum theory).

However, even under circumstances in which the “repre-
sentation” of the US by the CS is disrupted, the rate of operant
responding can go unchanged. For example, in one investiga-
tion, Parkinson et al. (2005) initially paired a 5-s light with an
appetitive sucrose reinforcer in rats. In the second phase, lever
pressing was acquired and maintained by the “conditioned
reinforcing” function of the light (new response method).
Responding on only one of two levers (the active lever) illu-
minated the light. In the third phase, the US was “devalued”
by lithium chloride (i.e., an abolishing operation). Despite this
US devaluation, the light continued tomaintain lever pressing.
Thus, the conditioned reinforcing effect of the Pavlovian CS
was not necessarily sustained by evoking an original “repre-
sentation” of the US, for when this representation was
abolished, the original R–CS relationship remained intact.

In a related study, Corbit and Balleine (2003) trained rats to
respond on a heterogeneous operant chain that was maintained
by one of two reinforcing outcomes (food pellets or sucrose).
The rats were either sated or not. A Pavlovian appetitive CS
increased the rate of responding of the proximal—but not
distal—response when rats were food restricted. Under satiety,
the impact was reversed. This effect was specific to a CS that
was previously paired with the food reinforcer but not with the

CS previously paired with sucrose. These results showed that
Pavlovian stimuli have varied effects on different responses
within an operant chain depending on where the response is in
relation to the primary reinforcer and whether or not the spe-
cific reinforcer was “devalued” (rat sated). Pavlovian and in-
strumental “incentive learning” act independently (Troisi et al.
2012).

Synthesis of Research and Clinical Implications

By now, it should be evident that (a) Pavlovian CS–US contin-
gencies are dissociated within the operant three-term relation-
ship, (b) Pavlovian contingencies are neither necessary nor suf-
ficient for operant discriminative control, and (c) operant dis-
criminative stimuli have more dramatic impacts on operant be-
havior compared to Pavlovian CSs. From a clinical perspective,
the critical question is: Just how important are Pavlovian stimuli
really inmodulating resistance to extinction of operant behavior
when compared to antecedent SDs that were embedded in the
three-term relation? Behavioral momentum theory has in-
creased in popularity as a working model to study resistance
to change of dysfunctional behavioral repertoires (e.g., overeat-
ing, drug abuse, gambling, and other compulsive behavioral
disorders; e.g., MacDonald et al. 2013; Nevin 1993). At least
from the standpoint of understanding relapse, operant SDs, un-
like Pavlovian stimulus–reinforcer relations, have been shown
to reinstate extinguished operant responding when presented
contingently and noncontingently on behavior. By contrast,
Pavlovian CSs reinstate extinguished operant responding only
if presented contingently. For example, Di Ciano and Everitt
(2003) conducted a study in which an exteroceptive SD

occasioned operant responding in rats that was maintained by
intravenous heroin administration. For a second group, a CS
was paired with the heroin following completion of the sched-
ule. Operant extinction was then carried out. The SD reinstated
extinguished responding when presented either contingently on
responding or when presented noncontingently. The CS, how-
ever, only reinstated responding when presented contingently.
A prior investigation by McFarland and Ettenberg (1997) pro-
duced similar results. These studies showed that the operant SD

has a more robust modulatory impact on extinguished operant
behavior than the Pavlovian S–S relations. The data also sug-
gest that Pavlovian stimuli are rather weak secondary rein-
forcers (see Troisi 2013a, for more detailed discussions of
these issues).

Of course, noncontingent reinforcement presented during
acquisition of operant responding certainly weakens the re-
sponse–reinforcer contingency (Hammond 1980). By contrast,
Nevin et al. (1990) imposed such noncontingent delivery of the
primary reinforcer (alternative reinforcement) during extinction
of responding in amultiple schedule. This arrangement not only
weakened the response–reinforcer relationship but also presum-
ably promoted the emergence of a Pavlovian S–SR+
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relationship between the SD and the reinforcer and between the
context and the reinforcer. Imposing such presumed Pavlovian
contingencies on ongoing operant activity may retard extinc-
tion; however, it does not logically follow that such Pavlovian
contingencies naturally emerge during acquisition of the three-
term contingency within a multiple schedule. Just as CS–US
relations can affect instrumental responding, as in PIT, impos-
ing such contingencies may be but one means to promote re-
sistance to change during operant extinction. Hypothetically, if
one were to impose an alternative SD linked to the same rein-
forcer for an alternative and topographically different response
during extinction (one in which responding was not
extinguished), would such a stimulus not have a more powerful
effect on impeding the rate of change as measured by propor-
tion of baseline responding compared to a Pavlovian CS that
was merely paired with the US? Second, following extinction,
which stimulus would be expected to promotemore recovery of
responding when presented contingently or noncontingently?
The studies summarized earlier suggest that the SD would have
a more robust effect than the CS in promoting resistance and
also in promoting recovery of responding—but not because of
an existing stimulus–reinforcer relationship. Furthermore, if
one were to carry out a blocking design to block CS–US rela-
tions of an operant SD, would such an SD, when superimposed
on free operant responding, promote more resistance to extinc-
tion compared to an SD that did not have CS functions blocked
first or compared to a Pavlovian CS—all of which presented
noncontingently versus contingently on responding?

It could be that the presumed Pavlovian relations governing
resistance to change in typical behavioral momentum studies
are peculiar to the methods imposed rather than categorical
demonstrations that Pavlovian stimulus–reinforcer relations
per se are the culprits of resistance to change and relapse—as
implicitly suggested by Shahan et al. (published in JEAB; see
Podlesnik et al. 2013, for reviews). On balance, perhaps the
methods that promote behavioral momentum represent a very
peculiar instance of PIT. But if this is true, then such demon-
strations may require more extensive between-group compari-
sons with stimuli that are randomly correlated with the reinforc-
er or explicitly unpaired to rule out pseudoconditioning and
other nonassociative phenomena that affect the rate of operant
responding (e.g., Rescorla 1967). Moreover, if other contextual
stimuli promote Pavlovian stimulus–reinforcer relations that
mediate resistance to change, then mere exposure to the context
by removal of operant response manipulanda theoretically
should extinguish the context–reinforcer relationship according
to the standard models of associative learning (e.g., the
Rescorla–Wagner model) such that when the response
manipulanda are reintroduced to the organism, recovery is im-
minent. Bouton et al. Bouton et al. 2011 Experiment 4) con-
ducted this study and found that direct extinction of the context
in which lever pressing was acquired had no impact on renewal
of extinguished lever pressing that was carried out in a different

context (applied behavior analysis [ABA] renewal). This sug-
gests that stimulus control by the context in which operant
extinction is carried out does not affect the response rate merely
by a direct relationship with the reinforcer (i.e., stimulus–rein-
forcer relationship) but rather in a more hierarchical occasion-
setting manner (see Bouton and Swartzentruber 1986, 1989);
that is, the context sets the occasion for an R–SR+ relationship.
When the manipulanda are reinserted and the discriminative
stimuli that occasioned operant activity are presented, recovery
of responding is renewed. It is unclear whether the presumed
stimulus–reinforcer relations, as suggested by Nevin et al.
(1990), are CS–US in nature or more hierarchical occasion
setting–like stimuli. Nevin (1993) suggested that extinction of
operant activity may be more clinically useful if conducted
outside of the context in which it was established. However,
returning to the original context would likely promote ABA
operant renewal through the occasion-setting function of the
context.

Concluding Comments

To conclude, Pavlovian relations are likely to be artifacts of
operant conditioning—not causal mediators. Expanding the ex-
tent to which other sorts of operant stimuli control phenomena
(e.g., stimulus equivalence; see Dougher et al. 1994) that pro-
mote resistance to change in operant behavior will only enhance
clinical translation—certainly for substance abuse relapse
(Troisi 2013a, b, 2015). Moreover, an overstatement of the role
of Pavlovian processes may have misleading implications for
other ABA treatments for problematic behavior such as the
high-probability treatment of noncompliance (Mace et al.
1988) and the deleterious, persistence-altering effect of differ-
ential reinforcement of alternative behavior (Mace et al. 2010).
Continued and excessive focus on Pavlovian processes that
only have a meager impact on operant behavior in general,
and behavioral momentum specifically, will likely be an empir-
ical cul-de-sac for behavioral management.
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