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Abstract This paper reviews the current status of the Moti-
vating Operation Concept (MOC), followed by a critical re-
sponse to Whelan and D. Barnes-Holmes (2010), who argued
against the MOC and proposed an alternative analysis of
motivation, the Consequence-Valuing Operation (CVO). In
this paper, we: (a) review the MOC and discuss its conceptual
and empirical status, (b) clarify certain aspects of the MOC,
(c) correct Whelan and D. Barnes-Holmes’s inaccurate de-
scriptions of the MOC, and (d) critique the CVO and related
concepts. We demonstrate that the MOC is a high-impact
innovation in behavior analysis that provides a useful theoret-
ical framework for analyses of operant (instrumental) behav-
ior. In contrast, the case made by Whelan and D. Barnes-

Holmes for the competing CVO concept suffers from a range
of problems.We, therefore, conclude that the MOC provides a
superior and more useful behavioral analysis of motivation.

Keywords Motivating operations . Conditionedmotivating
operations . Establishing operations . Abolishing operations .

Evocative effect . Abative effect . Motivation . Consequence
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Behavior-analytic formulations of motivational concepts have
evolved since the field’s founding. For example, Skinner
(Skinner 1938, 1953, 1957) described motivational variables such
as deprivation, satiation, and painful (aversive) stimulation as
important controlling variables of operant behavior. In 1950,
Keller and Schoenfeld introduced the motivational concept Estab-
lishing Operation (EO), which was later expanded upon by
Millenson (1967). Building on these earlier treatments, Michael
alone wrote several papers that expanded the EO concept (e.g.,
Michael 1982, 1988, 1993c, 2000) and contributed to articles with
multiple authors that did the same (e.g., Iwata et al. 2000; Laraway
et al. 2003; Sundberg and Michael 2001). We use the term
Motivating Operation Concept (MOC) to refer to the most recent
version of the general approach to motivation that emerged from
Michael’s work in order to distinguish this approach from the
controlling variables it describes. The MOC has provided impor-
tant conceptual tools for behavior analysts in a variety of areas,
especially Applied Behavior Analysis (see Iwata et al. 2000;
Miguel 2013). For examples and relevant data, see Table 1
(which provides citations to articles from different areas that
have used the MOC), Fig. 1 (which depicts cumulative citations
to Michael 1982, 1993c; and Laraway et al. 2003), and Fig. 2
(which shows categories of articles that have cited Laraway et al.
2003), the Reference section, and the Bibliography (which lists the
articles that have cited Laraway et al. 2003). We include data on
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the citations of Laraway et al. (2003) because this was the last
major revision of the MOC.

Based on its growing usage in the empirical and conceptual
literature, theMOC has emerged as a robust and useful approach
to understanding motivation in the context of operant condition-
ing processes. Indeed, from reviewing the literature, it is clear
that the MOC has facilitated successful action on the part of
behavioral scientists. As Zuriff (1980) noted, in Skinner’s prag-
matic view of science a “good” or “true” concept allows behav-
ioral scientists to “operate successfully on [their] material”
(Skinner 1945, p. 293) and “respond effectively to the situation
it describes” (Skinner 1974, p. 235). Given our review of the
literature, the MOCmeets these pragmatic criteria. Although we
do not believe that the current iteration of the MOC provides
some sort of “final” or “ultimate” description of motivational
variables, it does provide a set of “rules for effective action”with
respect to these variables (Skinner 1974, p. 235). Of course, we
anticipate that the MOC will undergo additional refinement

Table 1 Areas of selected publications using the MOC

Research Area Publication

Academic Behavior Allday and Pakurar 2007

Behavioral Pharmacology Byrne et al. 2000; Northup et al. 1997; Poling 1986; 2001; Poling and Byrne 2000; Poling and LeSage
1992; Raiff and Dallery 2008

Clinical Psychology and Clinical Behavior
Analysis

Lejuez et al. 2005; Ringdahl and Falcomata 2009; Wilder and Wong 2007

Consumer Choice Fagerstrøm 2010; Fagerstrøm et al. 2010

Environmentally Friendly Behaviors Manuel et al. 2007

Feeding Behavior Rowland et al. 2008; Tapper 2005

Gene-Environment Interactions Langthorne and McGill 2008

Intimate Partner Violence Bell and Naugle 2008

Joint Attention Dube et al. 2004; Naoi et al. 2008

Organizational Behavior Management and
Workplace Safety

Agnew 1998; Goltz 2003; Olson et al. 2009; Olson and Winchester 2008

Self-Injurious Behaviors Worsdell et al. 2000; Langthorne and McGill 2008

Stereotypy and Other Challenging Behaviors Gould 2005; Langthorne et al. 2007; Lanovaz et al. 2009; Rapp 2004

Fig. 1 Cumulative citations to Michael (1982), (1993c), and Laraway
et al. (2003) as of April 2013

Fig. 2 Types of publications citing Laraway et al., (2003) as of April
2013. The top graph depicts the total number of each type. The bottom
graph depicts the percentage of each type.
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based on conceptual and empirical work.We hope that this paper
will spur on such work.

In 2010, Whelan and D. Barnes-Holmes provided a critical
assessment of the conceptual and empirical status of the MOC
and proposed an alternative motivational concept, the Conse-
quence ValuingOperation (CVO). Their paper invites a thorough
response. In the current paper we provide arguments in favor of
the MOC and against the CVO and related concepts. In this
paper we: (a) review the MOC and discuss its conceptual and
empirical status, (b) clarify certain aspects of the MOC, (c)
counter Whelan and D. Barnes-Holmes’s main criticisms of the
MOC, and (d) critique their alternative motivational concept, the
CVO. To assist scholars and researchers interested in theMOC,
we have also provided a comprehensive bibliography of pub-
lications (as of Spring 2013) that have cited Laraway et al.
(2003).

The Conceptual and Empirical Status of the Motivating
Operations Concept

MotivatingOperations (MOs) have two primary effects. They (a)
influence the capacity of operant consequences (reinforcers and
punishers) to alter the strength of future behavior (the value-
altering effect), and (b) change the current strength of behaviors
related to the consequences affected by the MO (the behavior-
altering effect). The term MO encompasses two types of moti-
vational variables: Establishing Operations (EOs) and
Abolishing Operations (AOs). EOs make consequences more
effective, whereas AOs make them less effective. Although
response rate has served as the traditional dependent variable in
behavior analysis, researchers may measure response strength in
different ways, including effort, choice, schedule control, and
resistance to extinction (or other disrupters) (e.g., Millenson
1967, Ch. 15; Nevin and Grace 2000; Poling 2001). We feel
that the effects of MOs on various measures of response strength
should be investigated more thoroughly. MOs may also influ-
ence the current strength of behavior by influencing the
behavior-altering effects of relevant discriminative stimuli (SDs)
(Laraway et al. 2003; Lotfizadeh et al. 2012a; McDevitt and
Fantino 1993; Michael 1988, 1993c, 2007) because stimulus
control generally requires effective consequences. Systematic
studies of the effects of MOs on stimulus control are rare, and
this is an important area for future research, both basic and
applied.

Although previous authors’ writings on the MOC (e.g., Mi-
chael 1993c) have described behavior-altering effects as “mo-
mentary” or short-lived, these effects may be relatively long-
lasting or even permanent (Dougher and Hackbert 2000;
Langthorne et al. 2007; Poling 2001). For example, individuals
with Prader-Willi syndrome engage in excessive food-related
behaviors, including overeating and hording. The brain satiation
mechanisms of these individuals do not function properly, so

food ingestion does not serve as an effective AO for subsequent
food consumption (i.e., these people do not “feel full,” so eating
behavior continues). This permanent EO effect, termed
hyperphagia, continues throughout these individuals’ lifespan
(Cassidy and Driscoll 2009). As another example of a long-
term MO, consider congenital indifference to pain, in which
individuals do not experience painful stimulation as aversive
and will not seek to escape from such stimulation (Nagasako
et al. 2003). In other words, these individuals have a persistent
AO for pain as an aversive stimulus, and this condition may last
across an individual’s lifespan. Because of such examples, we
see no reason to restrict a priori the time frame inwhichMOs can
produce their effects, and we expect differences will exist across
MOs and individuals in the duration of these effects.

The value-altering effect is seen in changes in the strength of
a behavior after consequences have been delivered following
that behavior. In other words, the value-altering effects of MOs
make consequences more or less effective at changing the
behaviors they follow. For example, Lattal and Williams
(1997) found that rats maintained at lower percentage of free-
feeding body weights (i.e., more food-deprived animals) con-
sumed the same number of pellets in magazine training in a
shorter period of time than did rats maintained at higher per-
centages of free-feeding body weights. That is, increasing food
deprivation increased how fast the rats ate. In addition, lower
body weights generally were associated with quicker acquisi-
tion of a new operant response (lever pressing) and engendered
higher response rates compared to those observed at higher
weights. Thus, manipulating the level of food deprivation
changed the capacity of the reinforcer to strengthen and main-
tain behavior; this change exemplifies the value-altering effect.
As this example shows, the value-altering effect makes operant
conditioning possible because, by definition, consequences
must have an effective behavioral function to change or main-
tain behavior. More generally, one might say that MOs change
the appetitive or aversive value of events, which makes these
events more or less effective as controlling variables in operant
relations.

MOs have two potential behavior-altering effects: the
evocative effect and the abative effect. As their names imply,
these effects refer to MO-influenced increases and decreases in
the current strength of behavior, respectively. Michael (2000)
and Klatt and Morris (2001) noted that behavior-altering effects
of EOs for positive reinforcement are most clearly observed
during extinction. This is because, when reinforcer delivery is
ongoing, the behavior-strengthening (or maintaining) effects of
reinforcer delivery occur simultaneously with the behavior-
altering effects of the relevant EO (Michael et al. 1997). During
extinction, the behavior-altering effect can be isolated because
reinforcer delivery does not occur. Therefore, researchers can use
responding in extinction to assess the behavior-altering effects of
relevantMOs uncontaminated by the current effects of reinforcer
delivery. Of course, to attribute such changes in behavior to the
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actions of anMO, discriminative stimulus (and other) conditions
must be held constant.

Skinner (1938, Figure 137, p. 388) reported data demonstrat-
ing the behavior-altering effect in extinction. He trained rats to
lever press using food delivery as a reinforcer and then fed them
varying amounts of food (0, 2, 4, or 6 g) prior to an extinction
session. As the amount of food consumed before testing in-
creased, rats emitted fewer responses in the extinction sessions,
thereby demonstrating the behavior-altering effect of
prefeeding greater amounts as AOs. In terms of methodology,
when attempting to isolate the behavior-altering effects of
MOs, experimenters should control other variables that might
affect the current strength of the relevant behavior (however
measured), such as the presence of the proper tools/operanda,
physical barriers, capacity to respond, behavioral history,
response force/effort, discriminative stimuli, and so on.

Apart from extinction, the behavior-altering effect can be
observed in discrete-trial situations or in response chains, in
which the behavior occurs, a reinforcer is delivered, and the
behavior for that reinforcer stops (although other behaviorsmay
continue). Manding provides one example. Skinner (1957)
defined mands as verbal operants under the primary control of
motivational variables (see also Michael 1988). That is, the
mand specifies its own reinforcer (i.e., we “ask for what we
want”). When the relevant MO is in effect (making some event
function as a reinforcer), mands that have produced that event
will occur more often (the evocative effect), assuming the
presence of an audience and possibly other discriminative
stimuli. Once that event occurs, manding ceases (the abative
effect). There is also evidence that “derived” mands developed
via conditional discrimination procedures may occur without
previous reinforcement for those mands (e.g., Barnes-Holmes
et al. 2000; Rosales and Rehfeldt 2007), so reinforcer delivery
at that time cannot account for their occurrence. Regardless of
whether an individual learns a mand through direct contact with
relevant contingencies or via derived stimulus relations, the
relevant MO evokes the behavior prior to reinforcer delivery
and is, therefore, an example of the behavior-altering effect.
Indeed, in reading Skinner’s (1957) treatment of the mand, the
behavior-altering effect (especially the evocative effect) is in-
herent to the concept.

The effects of MOs for aversive stimuli are less well char-
acterized, reflecting the relative lack of research on punishment
and aversive control compared to reinforcement (Baron 1991;
Cipani and Spooner 1997; Poling 2001). As one example, the
onset of an aversive stimulus (e.g., electric shock) can serve as
its own EO, evoking escape behavior that has resulted in its
offset with the offset serving as the reinforcer for that behavior.
As another example, a sufficient drop in blood levels of opioids
after a history of repeated administrations of opioids (such as
morphine) can function as an EO for painful stimuli by increas-
ing subjects’ sensitivity to such stimuli, thereby making these
stimuli more aversive and evoking increased escape responses

(for a review of such opioid-induced hyperalgesia, see Angst
and Clark 2006).

Unless studied during extinction for the measured operant,
examining the effects of MOs on punishers requires an ongo-
ing schedule of reinforcement to maintain the behavior to be
punished (Pierce and Cheney 2008, p. 124). MOs that affect
the value of the reinforcer maintaining a behavior may also
influence the effectiveness of punishers delivered for that
behavior. For example, Azrin, Holz, and Hake (1963)
examined the effects of food deprivation (60, 65, 70, 75,
and 85 % of free-feeding weight) on the ability of electric
shock to punish pigeon’s responses maintained by food
delivery. Lower percentages of body weight systematically
increased responding for food, counteracting the punishing
effects of electric shock (see Figure 5 in Azrin et al.
1963). Therefore, lowering the percentage of free-feeding
body weight served as an AO for the punishing effective-
ness of electric shock, whereas increasing the percentage
served as an EO for shock as a punisher. From these
results, we can see that one MO may affect different
consequences at the same time (Michael 2000; Laraway
et al. 2003; Poling 2001) and that the study of punishers
and their MOs must consider the characteristics of the
reinforcement contingencies (and related MOs) that main-
tain the target behavior. Given its importance and preva-
lence in controlling everyday behavior and aberrant behav-
ior in special populations (Cipani and Spooner 1997;
Pierce and Cheney 2008; McGill 1999; Poling 2001;
Sidman 2001), a renewed interest in aversive control and
related MOs is warranted (O’Reilly et al. 2007a).

In many empirical applications and studies of the MOC,
researchers have not attempted to isolate the two effects of the
MOs they studied (Klatt and Morris 2001), but this has
changed in recent years. For example, O’Reilly, Edrisinha,
Sigafoos, Lancioni, and Andrews (2006a) experimentally
demonstrated both the behavior-altering and value-altering
effects of access to social attention with a man diagnosed with
autism. A functional analysis revealed that attention served as
a positive reinforcer for challenging behavior (e.g., bizarre
speech). Prior to some sessions, the participant received atten-
tion, but before other sessions he did not. When pre-session
access to attention was restricted, and challenging behavior
was followed by attention, the challenging behavior occurred
at a frequency higher than when pre-session access to atten-
tion was available. Thus, the manipulation of pre-session
attention changed the reinforcing value of attention delivered
dependent on challenging behavior (a value-altering effect).
O’Reilly et al. (2006a) also manipulated the MO prior to
extinction sessions and measured behavior in the absence of
reinforcer delivery (i.e., in extinction), thereby isolating the
behavior-altering effect of the MO. With the stimulus condi-
tions held relatively constant, the participant engaged in less
challenging behavior during extinction sessions when he
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received pre-session attention than when he did not receive
pre-session attention. These behavior-altering effects are
termed abative and evocative, respectively. Several other stud-
ies have empirically demonstrated the behavior-altering effect
separately from the value-altering effect (e.g., O’Reilly et al.
2006b, 2007a, b; 2008).

Unconditioned and Conditioned Motivating Operations

We can distinguishMOs based on whether or not they require a
learning history to make them effective. Unconditioned Moti-
vating Operations (UMOs) do not require a learning history to
exert their value-altering effects, whereas Conditioned Motivat-
ing Operations (CMOs) do. In this context, unconditioned and
conditioned are synonyms for unlearned and learned, respec-
tively. This usage is comparable to the description of
unconditioned and conditioned reinforcers and punishers (cf.,
Michael 1993b; Pierce and Cheney 2008; Skinner 1953).
UMOs and CMOs comprise both EOs and AOs. Some events
serve as UMOs by making their own termination effective as a
reinforcer or punisher. For example, the onset of an uncondi-
tioned aversive event (e.g., pain, excessive temperature change,
loud noise) may function as a UEO by making its offset more
reinforcing and evoking behaviors that produce this result
(escape). The onset of an unconditioned appetitive event (e.g.,
eating) makes its offset (e.g., loss of food, time out from
reinforcement) punishing and will abate behaviors that have
resulted in its offset. Two general UMOs include deprivation
(UEO) and satiation (UAO) of unconditioned reinforcers (e.g.,
food, water, sex). Other UMOs include the administration of
certain drugs, hormonal changes, circadian rhythms, gene ex-
pression, brain damage, and other biological phenomena that
change the effectiveness of operant consequences. For exam-
ple, the genetic makeup and resulting biological processes
responsible for Prader-Willi syndrome, discussed above, would
be considered a UEO for food as a reinforcer.

Like some UMOs, some CMOs can be described as in-
volving deprivation (CEO) or satiation (CAO) of their condi-
tioned reinforcers. As mentioned previously, O’Reilly et al.
(2006a) showed that deprivation (or satiation) of attention
made it more (or less) effective as a conditioned reinforcer.
Other CMOs, however, do not seem to involve deprivation or
satiation. Michael’s (1988, 1993c, 2007) original taxonomy
described three CMO subtypes. In their critique of the MOC,
Whelan and Barnes-Holmes (2010) were dismissive of the
utility and empirical status of these CMO subtypes. Therefore,
we will provide definitions and, to the extent possible, empir-
ical examples for each subtype to establish their explanatory
power and conceptual status. Although we do not assume that
Michael’s subtypes exhaust all possible learned motivational
variables, they do provide a useful starting point for behavior
analysts. Future empirical and conceptual work may suggest
additional learned motivational variables and/or ways that

Michael’s subtypes should be revised. We hope that this
paper proves helpful for such work. For readers interested in
a wide variety of examples and additional detail on this topic,
we refer them to articles by Langthorne and McGill (2009),
McGill (1999), Michael (1988, 1993c, 2007), Olson, Laraway,
and Austin (2001), Sundberg (1993), and Tapper (2005).

Several authors (e.g., Blakely and Schlinger 1987;
Dougher and Hackbert 2000; Poling 2001; Poling and LeSage
1992; Roche et al. 2002; Schlinger and Blakely 1988; Valdivia
et al. 2006) have noted that some verbal stimuli, including rule
statements, can also function as learned motivational vari-
ables. At this point, it is unclear the extent to which verbal
MOs fit the description of the three CMO subtypes described
below, and more research on the motivational functions of
such stimuli is needed to clarify how such stimuli fit the MOC
framework. Relational Frame Theory (RFT) appears to be a
promising approach to studying the motivational effects of
verbal stimuli (e.g., Roche et al. 2002; Valdivia et al. 2006), as
it includes the formative and motivative augmental concepts
that describe verbal stimuli that serve as MOs. As Rosales and
Rehfeldt (2007) noted, an integration of RFT and the MOC
appears a worthy endeavor; we agree.

In any given behavioral episode, there are likely multiple,
possibly interacting variables (including MOs, SDs, etc.)
influencing behavior at any given time, and these variables
may change in strength across the episode. This is especially
true for human CMOs, given the likely involvement of lan-
guage and complex learning histories in their development.
Therefore, in our definitions and examples below, we will
focus on one relevant CMO at a time, while recognizing the
likelihood of complex, multiple controlling variables operat-
ing in the background and possibly in combination. This
simplification is merely for explication purposes and does
reflect a view that the variable under discussion is the only
one operating in the behavioral episode.

Surrogate CMO (CMO-S)

The CMO-S is a formerly neutral stimulus (NS) that becomes
effective by being associated with an already effective MO,
thereby acquiring the samemotivational properties as thatMO
(i.e., it substitutes for the original EO or AO). This association
may involve a direct pairing between the NS and original MO
or through some other process, such as derived relational
responding (e.g., Valdivia et al. 2006). As an example of
events that could be described by the CMO-S, consider the
conditioned abstinence (or withdrawal) phenomenon (for a
review, see Childress et al. 1988). Conditioned abstinence
occurs when formerly NS associated with drug self-
administration or withdrawal later come to elicit withdrawal
symptoms, which may be behavioral, affective, or physical in
nature. Relevant to the CMO-S effects of these stimuli, con-
ditioned withdrawal symptoms include self-reported drug
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craving and seeking and subsequent self-administration.
Kenny, Chen, Kitamura, Markou, and Koob (2006) provided
an empirical example, in which they demonstrated a CEO-S
for heroin as a reinforcer. These researchers paired a light and
tone, presented together, with naloxone-precipitated with-
drawal (a UEO for heroin as a reinforcer) in rats physically
dependent on heroin. After the pairing procedure, when pre-
sented by itself, the compound stimulus increased rats’ self-
administration of heroin. Therefore, the compound stimulus
functioned as a CEO-S in that it increased the reinforcing
effectiveness of drug delivery and evoked self-administration
responses. That is, it served the same behavioral function as did
naloxone administration. Although these authors did not
use the MOC terminology, and described these stimuli
in Pavlovian terms, the compound stimulus in this study
fits the conceptual definition of the CEO-S.

Not surprisingly, CMO-Ss for punishers are less well un-
derstood, but the research on conditioned hyperalgesia may
provide an example of this type of CMO. Formerly neutral
stimuli that reliably predict the onset of morphine administra-
tion can later produce conditional tolerance to the analgesic
properties of the drug, with subjects showing a greater sensi-
tivity to pain after exposure to these stimuli (e.g., Krank 1987;
Krank et al. 1981). Thus, these drug-related stimuli increase
the aversive value of painful events and evoke escape
responding, such as removing paws from a hot plate and
licking them. In terms of the MOC, these stimuli function as
CEO-Ss for painful events. Although these researchers did not
examine the punishing effects of the hot plate in the context of
operant conditioning, presumably the increase in the aversive-
ness of pain would make such stimuli more effective as
punishers, given that events that evoke escape responding
often also function as positive punishers (Baron 1991). Of
course, this hypothesis needs to be tested experimentally.

Reflexive CMO (CMO-R)

The CMO-R makes its own offset a reinforcer or punisher
(e.g., due its predictive relationship with appetitive or aversive
stimuli). Carbone, Morgenstern, Zecchin-Tirri, and Kolberg
(2010) described several applied examples of the CMO-R. For
instance, they discussed the findings of Smith, Iwata, Goh,
and Shore (1995), who manipulated aspects of task demands
(requests by experimenters for the participant to engage in
behavior) and observed changes in self-injurious behavior
(SIB). Smith et al. had determined that SIB was functionally
maintained by escape from these demands. Characteristics of
the task demands the researchers manipulated included nov-
elty of the required task and rate of requests to engage in tasks.
In one experiment, Smith et al. found that presenting task
demands at a high rate generally produced more SIB than
when they presented tasks at a lower rate. Thus, compared to a
lower rate of task demands, a high rate of task demands

functioned as a CEO-R, making escape from those demands
more effective as a reinforcer and evoking higher rates of
escape responding. Compared to a high rate of demands, a
low rate functioned as a CAO-R, making escape from the
demands less effective as a reinforcer and abating escape
responding.

As an example of a CEO-R for which its offset functioned
as a punisher, consider the time-out ribbon procedure used by
Foxx and Shapiro (1978). As long as the participants behaved
appropriately, they were allowed to wear the time-out ribbon,
which gave them access to reinforcers for good behavior. If
they misbehaved, they lost the ribbon for a short period of
time, during which they could not earn reinforcers. In this
situation, the correlation between wearing the ribbon and
backup reinforcers made the loss of the ribbon aversive. In
MOC terms, having the ribbon functioned as a CEO-R in
making its loss function as an effective punisher and abated
misbehavior that resulted in its loss. This case is also a good
example of a stimulus havingmultiple behavioral functions, in
that having the ribbon simultaneously functioned as an SD for
the availability of reinforcement for desirable behaviors and as
a CEO-R that established ribbon removal as an effective
punisher.

Transitive CMO (CMO-T)

The CMO-T affects the conditioned reinforcing or punishing
effectiveness of some other event, often occurring within a
behavior chain. The most commonly studied CMO-Tchanges
the conditioned reinforcing effectiveness of stimuli or objects
that eventually lead to some other effective consequence
(sometimes called the “blocked-response CEO,” Michael
1988; Pierce and Cheney 2008, p. 273). In considering this
kind of CMO-T for reinforcers, we need to realize that at least
two separate motivational variables are involved. One is the
startingMO (a UMO or CMO), or the “reason” for starting the
chain of behavior that influences the effectiveness of the
terminal reinforcer at the end of the chain. The second is the
intermediate MO (a CMO-T), which moves the individual
closer to the terminal reinforcer controlled by the starting
MO. In addition to influencing the effectiveness of the original
consequence, the starting MO influences the function of any
intermediate CMOs. Skinner (1957, pp. 253–254) discussed
this type of conditioned motivational variable in an example in
which a person was offered a “handsome reward” for a draw-
ing of a cat, which then made writing tools effective as
reinforcers and evoked behaviors that had produced such tools
in the past (e.g., searching one’s bag, asking someone for a
pen). Not surprisingly, CMO-Ts for punishers have not been
studied or discussed as often as those for reinforcers, although
relevant studies may have been conducted. To our knowledge,
there is no clear published example of a CMO-T for punish-
ment. Again, further research in this area may be of value.
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Consider an everyday example of the CMO-T for a rein-
forcer. You have a nice bottle of wine that you want to share
with your lover. The starting MO is the condition that made
you desire to drink the wine with your lover, such as an
anniversary to celebrate or a reunion after time apart. The
terminal reinforcer is drinking the wine, which occurs at the
end of the behavior chain. Having the unopened bottle of wine
functions as a CEO-T that makes corkscrews (and wine glasses)
valuable as conditioned reinforcers and evokes behavior that
leads to obtaining them (e.g., search behavior). Once you have
opened the bottle, corkscrews become less valuable and be-
haviors that obtain them stop. That is, the opened bottle
functions as a CAO-T that abates corkscrew-seeking and -
using behaviors (at least until that bottle is empty). Of course,
there are likely other MOs, both verbal and nonverbal, that
might influence behavior in this example (e.g., private rules
regarding the effects of alcohol on inhibitions). Regardless,
corkscrews generally are not valuable in and of themselves
and we do not go around seeking them until there is a reason
for doing so.

Hall and Sundberg (1987) empirically demonstrated the
effects of a CMO-T in the context of mand training. They
trained two students with hearing impairments and severe
developmental disabilities to emit mands for missing items
required to complete a chain of behaviors that led to an already
effective reinforcer. For example, one chain involved making
instant soup. When the hot water was missing, participants
had to mand for the hot water to complete the chain. Thus, the
act of removing the hot water, which was required to produce
an already effective reinforcer (the soup), functioned as a
CEO-T by making the hot water more valuable and causing
the participants to ask for it (for an additional example, see
Sigafoos et al. 1989). The starting MO was food deprivation
that made soup an effective (terminal) reinforcer. Note that
obtaining the hot water served as a CAO-T in that it made hot
water less effective as a reinforcer and abated mands for hot
water. In other words, once the participants got the hot water,
they no longer needed it to complete the chain, so they stopped
asking for it.

Michael’s taxonomy of MO subtypes is important in two
regards. First, in contrast to traditional approaches to motiva-
tion, it focuses attention on measurable (and potentially ma-
nipulable) environmental events as determinants of the effec-
tiveness of operant consequences. This focus is consistent
with a behavior-analytic approach to the study of controlling
variables. Second, it emphasizes the specific operations nec-
essary to alter the reinforcing (or punishing) effects of partic-
ular stimuli. Therefore, it may be possible to specify a priori
whether a given change in the environment will affect the
function of operant consequences, and, therefore, to predict
(and potentially control) the level of occurrence of the relevant
operant responses. Absent this predictive capacity, approaches
to motivation can easily become circular. Although Michael’s

taxonomy has generated considerable interest and proven
useful in generating research and conceptual analysis, at this
point it is a considerable stretch to extend that taxonomy to
account for all of the physical events that can alter the rein-
forcing and punishing effectiveness of operant consequences.
In our view, the general approach to the study of motivation
championed by Michael is more important than the specifics
of his analysis, although as discussed in the next section, that
analysis has considerable merit.

A Rebuttal of Whelan and D. Barnes-Holmes’s Criticisms
of the MOC

Preliminary Remarks

In their critical review paper, Whelan and D. Barnes-Holmes
cited three (of six) papers that were written in response to
Michael (1993c). In our opinion, the material the authors
culled from these papers was selective and does not fairly
represent the general positions of the authors who commented
on Michael’s paper. All six reviews (Catania 1993; Cherpas
1993; Hesse 1993; McDevitt and Fantino 1993; Schlinger
1993; Sundberg 1993) praised the EO concept, and none
questioned its usefulness, although the two cited heavily by
Whelan and D. Barnes-Holmes (Catania 1993; McDevitt and
Fantino 1993) did question some aspects ofMichael’s analysis
and verbiage (we discuss these critiques in subsequent
sections).

As far as we can tell, the two papers published by Catania
(1993) and McDevitt and Fantino (1993) form the exclusive
basis for arguments put forth by Whelan and D. Barnes-
Holmes (2010) against the MOC. Their use of selective quo-
tations and commentary imply that Michael’s article received
only criticism. However, these two reviews did not reject
Michael’s concept of the EO in general, but merely questioned
specific aspects of it. For example, Catania expressed concern
overMichael’s addition of many new terms and abbreviations,
and McDevitt and Fantino expressed concern that the EO
might supplant the SD in terms of describing the evocative
effects of antecedent stimuli. Yet, Whelan and D. Barnes-
Holmes stated that Catania (1993) “argued that the term
establishing operation is inherently misleading” (p. 340). A
careful reading of Catania’s article reveals that he said nothing
of the kind. Catania did not object to the EO concept in general
nor did he argue that it is “inherentlymisleading.”He certainly
did not argue for its abolition (e.g., he included the concept in
his 2007 text). Rather, he objected to particular aspects of
Michael’s (1993c) presentation of the EO. Similar approval
of theMichael’s paper can be found inMcDevitt and Fantino’s
(1993) review: “As a fourth term to supplement the traditional
three-term contingency of behavior, the notion of establishing
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operations provides a helpful system for identifying motiva-
tional functions affecting behavior” (p. 225; emphasis added).

Whelan and D. Barnes-Holmes (2010) also cited but did
not discuss Cherpas’s (1993) review. Specifically, Cherpas
argued that EOs do not have reinforcer-establishing (value-
altering) effects and only have evocative (behavior-altering)
effects. As we will discuss later, Whelan and D. Barnes-
Holmes argued that the evocative (behavior-altering) effect
is not necessary and that motivational variables only have
value-altering effects. So Cherpas’s view directly contradicts
that of Whelan and D. Barnes-Holmes, yet these authors do
not discuss this in their paper. They simply cite Cherpas’s
article in passing as evidence against the MOC and move on.
In addition, Whelan and D. Barnes-Holmes did not acknowl-
edge the other three reviews, which were uniformly positive
(i.e., Hesse 1993; Schlinger 1993; Sundberg 1993). Nor did
Whelan and D. Barnes-Holmes consider or discuss Michael’s
(1993a) replies to these critiques.

Specific Critiques of the MOC

Whelan and D. Barnes-Holmes (2010, starting p. 339) alleged
that there are serious problems with the MOC, arguing that “. .
. the MO concept has not gone entirely unchallenged (e.g.,
Catania 1993; Cherpas 1993; McDevitt and Fantino 1993)”
(p. 338). As noted above, the authors only discuss some
aspects of the Catania (1993) and McDevitt and Fantino
(1993) reviews, while failing to discuss Cherpas’s (1993)
review. Borrowing heavily from Catania and McDevitt and
Fantino, the authors made three main claims, upon which
most of their subclaims are dependent. First, they claimed that
the MOC uses too many new terms (“resulting in a lack of
parsimony”) that are ambiguous, that deviate from traditional
behavior-analytic verbal practices, and that will confuse be-
havior analysts. Second, they alleged that the MOC has an
unacceptable “dual nature” because it distinguishes between
value- and behavior-altering effects. Third, they claimed that
the MOC lacks empirical supporting evidence and has not
been used by behavior analysts. In what follows, we rebut
these criticisms and associated implications.

Terminological Problems: A Rebuttal of Claims
about Ambiguity, Parsimony, and Established Verbal
Practices

The section entitled “Terminological Ambiguities” (starting on
p. 339) contains several arguments, most of which have noth-
ing to do with the word “ambiguous” as normally defined:
“open to more than one interpretation; not having one obvious
meaning”Ambiguous [Def. 1] (2013). Whelan and D. Barnes-
Holmes never specified how the MOC contains ambiguous
terms. Instead, they offered two main criticisms about termi-
nological problems of the MOC: (a) it uses too many new

terms, which they argue violates the doctrine of parsimony and
will create “terminological confusion” (p. 339); and (b) it is
inconsistent with “traditional behavior-analytic” verbal prac-
tices because it applies the modifiers conditioned and
unconditioned to behavioral operations when such terms
should only be applied to modify behavioral processes (p. 340).

By stating that theMOC uses too many new terms,Whelan
and D. Barnes-Holmes (2010) repeat Catania’s (1993) critique
that Michael (1993c) introduced a large number of new tech-
nical terms (rather than ambiguous terms) in his formulation
of the EO. Whelan and D. Barnes-Homes did not acknowl-
edge or rebut Michael’s (1993a) responses to Catania’s criti-
cisms. Moreover, these authors did not make a cogent case
that these terms are vague or open to multiple interpretations,
that these terms have created terminological confusion, or that
the mere number of terms violates the doctrine of parsimony.
Furthermore, borrowing from Catania, the authors inflated the
number of terms in the MOC taxonomy by listing some of
Michael’s preferred terms for certain functional relations in
classical (respondent) conditioning. TheMOC as presented by
Laraway et al. (2003) does not use any of the terms that the
authors admitted “are not directly related to motivation . . . but
nonetheless appear important to Michael’s conceptual analy-
sis” (p. 339). Whether these terms are important for Michael’s
conceptual analysis of behavior is irrelevant to the MOC in its
current form. With respect to parsimony, the number of terms
a theory uses is not, in and of itself, a criterion for parsimony.
According to Rosenthal and Rosnow (2008), “Occam’s razor
[the doctrine of parsimony] requires us to ‘cut away’ what is
unnecessary or unwieldy, because what can be explained on
fewer principles or with fewer entities is explained needlessly
by more” (p. 48). Similarly, Kantowitz, Roediger, and Elmes
(2009) stated that parsimonious theories “explain many results
with few explanatory concepts” and that “if two theories have
the same number of concepts, the one that can explain more
results is a better theory” (pp. 14–15). We will show later that
the CVO does not have equal explanatory power compared to
the MOC, nor does it truly use fewer terms. Regarding the
possible confusion produced by the MOC, Miguel (2013)
noted: “Despite the fairly recent change in taxonomy (from
EOs to MOs), behavior analysts have had no problem
adopting the new term . . .” (p. 9).

Whelan and D. Barnes-Holmes (2010) further criticized the
MOC because it uses “terms in ways that depart from tradi-
tional behavior-analytic verbal practices” (p. 340). Specifical-
ly, echoing Catania (1993), they claimed that the MOC uses
the modifiers conditioned and unconditioned inappropriately
because such modifiers are reserved for naming the properties
of behavioral processes, not operations. The authors restated
one of Catania’s critiques and provided no new reasons to
reject the use of conditioned and unconditioned as synonyms
for learned and unlearned, respectively. Catania showed
concern that the terms conditioned and unconditioned might
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lead to misunderstandings among behavior analysts due to
their association with classical conditioning. In his reply to
Catania, Michael (1993a) noted that behavior analysts often
use these terms to describe controlling variables in operant
conditioning (e.g., conditioned reinforcers). To us, it makes
just as much sense to use conditioned and unconditioned to
refer to MOs as it does to use these modifiers to refer to
reinforcers and punishers, which is standard verbal practice
in behavior analysis (e.g., Pierce and Cheney 2008; Skinner
1953). In reviewing the relevant literature, we found no evi-
dence that authors were confused by, or unsatisfied with, the
terms conditioned and unconditioned to refer to MOs in the
context of operant conditioning (e.g., Carbone et al. 2010;
McGill 1999; Olson et al. 2001; Tapper 2005).

The Dual Nature Problem: A Rebuttal of the Critique
of the Two Effects of MOCs

A second major criticism of the MOC offered by Whelan and
D. Barnes-Holmes (2010) is that the MOC is a “dual-process”
concept, in that it distinguishes between value-altering and
behavior-altering effects. The authors argued that the
behavior-altering effect (evocative and abative) is unnecessary.
They gave three arguments in support of this claim. The main
argument against the “dual nature” of the MOC relied on this
quote from McDevitt and Fantino (1993): “. . . the evocative
function of an EO seems to bring us no closer to predicting the
nature of the response, which is usually dependent upon addi-
tional contextual stimuli” (p. 226). The claim in the first phrase
of the cited sentence, that the evocative function of the EO does
not bring us closer to prediction of behavior, is too strong of a
conclusion given data from more recent studies. There is evi-
dence that an MO can evoke behavior in the absence of a
relevant SD. Consider the findings of Edrisinha et al. (2011),
who found that an effective EO may increase, and an AO
decrease, responding in the presence of both an SD and SΔ

during extinction. That is, the behavior-altering effects of the
MO were seen regardless of the presence or absence of the
relevant discriminative stimulus. This is an empirical demon-
stration of a “pure” behavior-altering effect of an MO with the
presence or absence of a discriminative stimulus having no
discernable effect on behavior. In everyday terms, wemaywant
something and behave in ways to get it even in the absence of
discriminative stimuli that indicate that the item is currently
available. For example, a drug user undergoing withdrawal will
likely engage in drug-seeking behaviors even if the relevant
discriminative stimuli for obtaining the drug (e.g., a drug deal-
er) are absent. In contrast, most events that serve as discrimi-
native stimuli do not exert stimulus control without relevant
MOs in effect (Lotfizadeh et al. 2012a), although drug SDs may
be an exception (e.g., Lotfizadeh et al. 2012b). The evocative
effect of an MO can also be readily seen in an isolated fashion
during escape or avoidance responding (Carbone et al. 2010).

In fact, the evocative effect is necessary to describe the change
in behavior produced by the onset of aversive events as well as
the occurrence of mands.

The second phrase in McDevitt and Fantino’s (1993) sen-
tence is accurate because operant behavior is often multiply
controlled. This applies to MOs, but it also applies to SDs,
which may require the presence of other events to evoke
behavior (for a review of the effects of MOs on stimulus
control, see Lotfizadeh et al. 2012a). For example, Horner,
M. Day, and J. Day (1997) demonstrated a problem behavior
that was multiply controlled by an EO and an SD. In this
experiment, problem behavior was highest when both an EO
and SD were present, but occurred at near-zero levels when
either variable was presented separately. That MOs and SDs
may work together to change the current strength of behavior
is reflected in a separate quote (not cited by Whelan & D.
Barnes-Holmes, 2010) from McDevitt and Fantino that the
EO “…seems to have a more general effect, namely that of
strengthening related SDs” (p. 226). Laraway et al. (2003) and
Michael (2007) made a similar point, but Whelan and D.
Barnes Holmes (2010) did not acknowledge this or other
more current conceptual papers on the MOC.

The secondmain argument against theMOC’s “dual nature”
hinges on a single quote from Klatt and Morris (2001), who
wrote: “… even though the evocative effect of response depri-
vation seems to be necessary for the first occurrence of instru-
mental responding, the effect is often unmeasured” (p. 177,
emphasis added). In their paper, Klatt and Morris noted that
studies on response deprivation rarely have attempted to disso-
ciate the value-altering and behavior-altering effects of motiva-
tional variables. This alleged criticism of the MOC is actually a
comment about the research practices of behavioral scientists,
not the ontological status of the behavior-altering effect: “un-
measured” does not mean “nonexistent.” In fact, Klatt and
Morris’s statement that the evocative effect “…seems to be
necessary for the first occurrence of instrumental responding…”
(p. 177) supports the utility of the behavior-altering effect in
describing operant behavior.

Whelan and D. Barnes-Holmes’s (2010) third main argu-
ment against the “dual nature” of theMOC involves the notion
that:

On balance, perhaps Michael and colleagues are sug-
gesting that the evocative effect occurs at the start of an
experimental session before any reinforcer has been
delivered within that session. However, this approach
seems to ignore the fact that reentering the experimental
context at the start of the session will likely possess
discriminative properties for the availability of rein-
forcement, based on previous sessions (p. 341; emphasis
in original).

There are several problems with this argument. First, mul-
tiple control is common and assumed in operant behavior
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scenarios (experimental or applied). The MOC concept does
not ignore the SD or behavior-altering properties of contextual
variables, but instead provides a more complete description of
evocative/abative processes in operation. Consider an every-
day example. You are watching hockey and drinking beer with
your friends. One of your friends goes to the kitchen to get
another beer. Assume that your friend is an SD for requests for
more beer (he is always happy to get you a cold one) and the
beer is stocked in the fridge (beer is available). If your can is full,
you are not likely to ask him to bring you another one even if the
relevant SDs are present. According to the argument by Whelan
and D. Barnes-Holmes, any request for beer is only due to the
contextual variables functioning as SDs, but this contradicts
daily experience. We do not normally go around requesting
things we do not want, even if those things are available. The
implications of exclusive SD control over current behavior dem-
onstrate the need for more sophisticated analyses that include
motivational variables that have behavior-altering effects.

Distinctions between the behavior-altering effects of
motivational and discriminative properties of stimuli are
also supported by scientific evidence. In their operant
chamber examples, Whelan and D. Barnes Holmes (2010)
suggest that any increase in behavior prior to reinforcer
delivery is due entirely to the evocative effect of the experi-
mental setting acting as an SD, which makes putative evoc-
ative effects of the MO illusory. However, even with rela-
tively constant stimulus conditions, the manipulation of an
MO can change the current strength of an operant response
class (Lotfizadeh et al. 2012a). The data from O’Reilly et al.
(2006a, b, 2007a, b, 2008), and Skinner (1938, Figure 137, p.
388) are relevant here because in these studies the stimulus
conditions were held relatively constant across manipula-
tions of anMO, yet behavior changed as a function of theMO
manipulation. As another example, Gutierrez et al. (2007)
manipulatedMOs forpreferred items in four individualswith
developmental disabilities and assessed the occurrence of
mands for those items.When the individuals were given free
access toone item (satiation) butwere restricted fromanother
(deprivation), they emitted more mands for the restricted
item than for the free-access item (see also Gutierrez et al.
2010). In these studies, the discriminative stimulus condi-
tions were similar, but an MO was manipulated. Behavior
changed as a function of the MO manipulation with the SDs
for the reinforcer essentially unchanged. The discriminative
properties of the experimental setting alone cannot account
for the observed changes in behavior. Therefore, logical
analyses and available data contradict the notion that
behavior-altering effects of MOs are (a) non-existent, or (b)
entirely due to the behavior-altering effects of discriminative
stimuli in the experimental context.

Interestingly, in an article published after the critique of the
MOC by Whelan and D. Barnes-Holmes, Murphy and D.
Barnes-Holmes (2010) wrote the following:

Teaching an individual to emit appropriate mand re-
sponses frequently involves motivating operations
(MOs; Laraway et al. 2003; Michael 1993c) to tempo-
rarily alter the reinforcing effects of stimuli. For exam-
ple, arranging mild water deprivation may enhance mo-
tivation when teaching a child to mand for water. The
current program of research on derived mands used a
board-game format, and absent or surplus tokens on the
board were used to evoke derived manding for more or
fewer tokens. (p. 490; emphasis added)

A board game procedure was used to evoke manding for
specific amounts of tokens, similar to a transitive con-
ditioned motivating operation (CMO-T; see Laraway
et al. 2003; Michael 1993c). A motivating operation
refers to the manipulation of setting events (e.g., depri-
vation to increase the effectiveness of a mand conse-
quence) and is a procedure used frequently in mand
training. A CMO-T involves procedures that manipulate
indirectly acquired or conditioned reinforcers, such as
the tokens employed in the current study. (p. 494; em-
phasis added)

“To evoke derived manding, the test used a board game
format similar to that employed for the practice trials . . .”
(p. 496; emphasis added).

Although Whelan and D. Barnes-Holmes claimed that MOs
do not have evocative effects, D. Barnes-Holmes repeatedly used
the evocative effect to describe the changes in behavior that he
and Murphy observed in their study. To us, the descriptions and
the findings ofMurphy and D. Barnes-Holmes provide addition-
al support for our contention that MOs can have behavior-
altering effects.

To summarize, the behavior-altering effect has been demon-
strated empirically and is consistent with everyday and scientific
observations of behavior. Organisms may engage in behaviors
when a relevant MO is in effect even in the absence of reinforcer
delivery or related discriminative stimuli, although the two types
of variables may work together to influence the current strength
of behavior. Moreover, the concept is necessary to describeMO-
induced changes in behavior in escape and avoidance
responding, in discrete-trial situations, in behavior chains, and
in manding. Therefore, the concept is not “largely theoretical”
and can contribute much to our analyses of operant behavior,
including verbal behavior (e.g., manding for items that are not
available), as demonstrated, for example, by the work ofMurphy
and D. Barnes-Holmes (2010). It is noteworthy that authors
outside behavior analysis have recognized the importance of
distinguishing between value-altering and behavior-altering ef-
fects. For example, in her review of the relevance of theMOC to
appetite research, Tapper (2005) stated: “The distinction between
value-altering and behavior-altering effects is important since it
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means theMOs can account for findings in the appetite literature
where simple operant conditioning processes cannot” (p. 97).

Empirical Problems: A Rebuttal of Claims for a Lack
of Empirical Supporting Evidence

Whelan and D. Barnes-Holmes (2010) stated that: “Perhaps
the most serious problem with the concept of MOs is that
some aspects of the MO theoretical framework are not strongly
rooted in a current and growing body of empirical data” (p. 342).
First, our data show that the body of MOC literature is most
certainly growing, and a substantial number of empirical articles
have used the MOC (see Figs. 1 and 2, the Bibliography, and
reviews by Carbone et al. 2010; Langthorne and McGill 2009;
Simó-Pinatella et al. 2013). Second, apart from behavior-altering
effects, whichWhelan and D. Barnes-Holmes claim are “largely
theoretical,” it is unclear from their article what other “aspects” of
the MOC they think do not have empirical support. Regardless,
many behavior-analytic concepts could use additional empirical
support, but it does not follow that we should jettison these
concepts on this basis alone. To take this path would result in a
greatly impoverished science.

The authors’ claim that the MOC has little empirical support
restsmainly on their judgment that “previouswritings on theMO
concept” have not discussed findings from a few areas in
behavior analysis (i.e., behavioral economics, reinforcement hi-
erarchies, response deprivation, the Premack principle, and
UEOs). Apart from being a non sequiter, this is not true (see,
for example, Klatt and Morris 2001; Tapper 2005). Moreover, it
is not clear (a) how or why these areas were chosen as the
baseline for judging the adequacy of the MOC, or (b) why they
hold a superior position over theMOC.According to this kind of
logic, one could just as easily critique writings in these areas for
their failure to discuss the MOC (although we do not think this
would be appropriate or profitable). Nevertheless, Whelan and
D. Barnes-Holmes (2010) contradicted their own claim: “Klatt
and Morris (2001) noted that response deprivation, which sub-
sumes the Premack principle, could usefully be described as an
establishing operation” (p. 345; emphasis in original). So,
Whelan and D. Barnes-Holmes asserted that “previous writings
on the MO concept have not incorporated research findings”
from the response deprivation or Premack principle literature but
then cited and discussed an article that explicitly did just that.
Moreover, just because authors who have written on the MOC
have not related it to certain arbitrarily selected areas within
behavior analysis, it does not follow that the MOC has no
scientific value and, therefore, should be rejected.

Because of the apparent lack of discussion of these few topics
in previous writings on the MOC, Whelan and D. Barnes-
Holmes (2010) hypothesized that “It might be argued, therefore,
that the MO approach is too narrow and, thus, has mitigated
against the wider application of motivational variables to a wider
range of behaviors” (p. 341). The authors cite no evidence in

support of this statement, nor do they provide any indication as to
how such amitigating effect of theMOCmight bemeasured.We
have identified dozens of articles that have used the MOC to
describe, analyze, and change a wide range of behaviors in a
variety of settings. From examining the breadth of topics covered
in Table 1 and in the Bibliography, the claim that the “narrow-
ness” of the MOC has somehow hampered the “wider applica-
tion of motivational variables to a wider range of behaviors” is
not supported by the evidence.

Alleged Problems with the CMO Subtypes

With respect to the MOC, Whelan and D. Barnes-Holmes
(2010) stated: “The specific subdivisions of the CEO [CMO]
have rarely been employed . . .” (p. 349) and “Although
Michael argued that the MO approach serves to isolate the
relevant controlling variables, it remains the case that both
basic and applied researchers have not used his concepts to do
so” (p. 350; emphasis added). These claims are contradicted
by their own reference section as well as articles that they have
published, which have used the MOC (e.g., Egan & D.
Barnes-Holmes, 2009; 2010; Murphy et al. 2005; Murphy
and Barnes-Holmes 2009; 2010; Whelan et al. 2006). Further-
more, the claim that researchers have not used Michael’s
concepts is contradicted by the peer-reviewed research litera-
ture published before 2010, the date of their CVO article. For
example, a search (April 2013) of the website of the Journal of
Applied Behavior Analysis (JABA; http://seab.envmed.rochester.
edu/jaba/jabaindx.asp) conducted using the search terms
“motivating operation,” “establishing operation,” or
“abolishing operation” revealed 17 articles published before
2010 that used at least one of these terms in the title of the
article. A search (April 2013) using the term “establishing
operation” revealed 63 articles published in JABA alone that
have used the term within the last 20 years. The Laraway et al.
(2003) article, which extended and clarified technical lan-
guage for the MOC, was the 12th most downloaded article
from the JABA website between April 3, 2008, and April 2,
2009, with 1,694 downloads (http://seab.envmed.rochester.
edu/jaba/toc/stats/jaba25mostpop-2apr09.html). To date, we
have found nearly 50 articles (including those published in
JABA and by D. Barnes-Holmes) that have used Michael’s
CMO subtypes (see Bibliography). Despite the invalidity of
their claim that researchers have not used the CMO subtypes,
we will review and rebut the Whelan and D. Barnes-Holmes’s
specific claims regarding each CMO subtype and correct the
authors inaccurate descriptions of them.

The Surrogate Conditioned Motivating Operation (CMO-S)

The arguments put forth by Whelan and D. Barnes-Holmes
(2010) against the CMO-S are two-fold. They claim that the
modifier surrogate is unacceptable because: (a) it fails to add
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“explanatory precision,” and (b) it fails to cover the many
different ways in which a neutral stimulus may acquire the
behavioral functions of an effective MO, such as through equiv-
alence relations or relational framing. We will discuss these two
points in turn, but first we take issuewith the authors’ example of
the CMO-S. The authors wrote: “correlating a neutral stimulus
[NS] with painful stimulation may increase the effectiveness of
pain reduction as a form of reinforcement and evoke the behavior
that has been reinforced with pain reduction” (p. 349). It is
unclear why a pairing procedure by itself would influence the
effectiveness of pain reduction in general. Regardless, re-
searchers have shown that correlating a particular environmental
context (an NS) with painful stimulation (electric shock) actually
decreases the aversive value of shockwhen it is later presented in
that same environment (i.e., “conditioned hypoalgesia”; Domjan
2005). Perhaps most importantly, this statement ignores a crucial
feature – after the pairing procedure, the presentation of the
former NS (the putative CMO) may have motivational effects
as a result of its association with the original MO. In describing
the development and functions of the CMO-S, we would not be
concerned with the effectiveness of the original MO or operant
consequence due to the pairing procedure, but rather with chang-
es in the ability of the (formerly) NS to exert motivational effects
on behavior at a future time. In short, the description of the
CMO-S given byWhelan and D. Barnes-Holmes is inconsistent
with published descriptions of this motivational variable (e.g.,
McGill 1999; Michael 1993c; Olson et al. 2001).

Whelan and D. Barnes-Holmes (2010) argued further that the
term surrogate is merely a synonym for any generic pairing
procedure, and, thus, does not provide additional “explanatory
precision.” In response, we note that surrogate describes the type
of CMO that can be produced by pairing an NSwith an effective
MO. Thus, the term surrogate describes a type of controlling
variable and the term pairing describes how that controlling
variable might be produced (i.e., a relevant learning history). In
other words, the authors confuse a conditioning procedure with
the name of a type of controlling variable that results from that
conditioning procedure. Therefore, our (and Michael’s) descrip-
tions of the CMO-S actually offer greater explanatory precision
because the two terms (surrogate and pairing) identify two
different events. The argument that the term pairing may not
fully describe the diverse learning histories that could produce a
CMO-S is reasonable because differentmethodsmay transfer the
behavioral function from one stimulus to another (Roche et al.
2002). Regardless of what procedure by which the motivational
function of one event transfers to another, the term surrogate
would still be appropriate if the new MO substitutes for the
original MO “by altering the effectiveness of the same conse-
quence and evoking [or abating] the same behaviors” (Olson
et al. 2001, p. 19). Themodifier “surrogate” is consistent with the
standard definition of this term: “a substitute” Surrogate [Def 1]
(2013). The discovery of methods other than pairing to produce
new MOs with similar behavioral functions as the associated

MOs would not invalidate the CMO-S concept. Rather these
methods would expand our description of the learning histories
capable of producing CMO-Ss. Research on the extent to which
surrogate CMOs can be developed using methods other than
pairing would have practical and theoretical value, and we
encourage such work.

The Reflexive Conditioned Motivating Operation (CMO-R)

In critiquing the CMO-R,Whelan andD. Barnes-Holmes (2010)
return to the arguments of McDevitt and Fantino (1993). The
criticism in question involves an example fromMichael (1993c)
describing a signaled shock-avoidance procedure. In this proce-
dure, the warning stimulus, due to its relationship with the shock,
acquires motivational properties such that its onset makes its
offset effective as a reinforcer and evokes behavior that accom-
plishes its offset (e.g., lever pressing). Michael argued that in this
situation the warning stimulus becomes a CEO-R (i.e., it be-
comes a conditioned aversive stimulus that evokes escape be-
havior). McDevitt and Fantino contended that the lever is an SD

for responding in the presence of the shock, and this compound
stimulus (lever + shock) functions as an SD in evoking the
responses that terminate shock. According to their analysis,
“neither stimulus alone – lever or shock – is sufficient to evoke
lever pressing” (p. 227). They viewed this stimulus combination
as having a discriminative function because lever plus shock is
uniquely correlated with shock offset, whereas neither the lever
nor the shock by themselves are so correlated. McDevitt and
Fantino argued that the CEO-R added nothing to the analysis and
that the SD alone could account for the behavior. Nevertheless,
their analysis is not relevant to the CEO-R because they never
mentioned the role of the warning stimulus (the putative CEO-R)
in controlling escape behavior after the warning stimulus had
been paired with the shock.

Whelan and D. Barnes-Holmes (2010) concluded that the
compound stimulus analysis put forward by McDevitt and
Fantino (1993) is preferable over the CEO-R analysis “on the
grounds of parsimony” (p. 350). However, the alternative anal-
ysis offered by Whelan and D. Barnes-Holmes does not agree
with that of McDevitt and Fantino. Whelan and D. Barnes-
Holmes state: “In this case the SD and the CVO concepts are
sufficient to cover this eventuality, and on the grounds of parsi-
mony, are preferable over the extra concept of the reflexive
CEO” (p. 350; emphasis added). Remember that McDevitt and
Fantino argued that only the SD was necessary to explain the
escape behavior in this example and that a motivational term (in
this case, the CEO-R) was unnecessary. So, after arguing that we
only need one term to explain escape behavior (the SD), Whelan
and D. Barnes-Holmes contend that we really need two terms
(the SD and the CVO). It is unclear how SD plus the CEO-R is
less “parsimonious” than SD plus the CVO in that both formula-
tions postulate the joint action of a discriminative stimulus and a
motivational variable. Contrary to the opinion of Whelan and D.
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Barnes-Holmes, we agree with Carbone et al. (2010) who noted:
“With knowledge of the concept of the CMO-R, practitioners
may be better equipped to evaluate, select, and implement in-
structional methods that reduce escape and avoidance behavior
exhibited by a large percentage of children with autism and
related disabilities” (p. 120).

The Transitive Conditioned Motivating Operation (CMO-T)

In arguing against the CMO-T, Whelan and D. Barnes-
Holmes’s (2010) stated that:

However, almost all antecedent stimuli act on other
events rather than altering their own function. If, for
example, a neutral stimulus correlated with painful stim-
ulation increases the effectiveness of pain reduction as a
form of reinforcement and evokes the behavior that has
been reinforced with pain reduction, then this can be con-
sidered both an surrogate and a transitive CEO (p. 351).

Apart from repeating their incorrect description of the
CMO-S that we have already discussed, this statement does
not capture the difference between the CMO-S and the CMO-
T. The key feature is not that they both “act on other events,” it
is that they have distinguishable and unique functions with
respect to other events. To repeat, the CMO-S has the same
motivational effects as the original effective MOwith which it
was associated (i.e., it substitutes for the original MO). The
CMO-T does not have this feature. As we mentioned above,
the most frequently described CMO-T is one that increases the
value of a conditioned reinforcer and is “often a stimulus that
makes some object or event necessary to complete a behavior
chain for a reinforcer, causing the missing object to increase in
value” (Olson et al. 2001, p. 25). This scenario does not
resemble the description of the CMO-S given by Michael
(1993c), and it should be clear that the CMO-T and CMO-S
function differently. For other examples of these CMO
subtypes, see Langthorne and McGill (2009), Michael
(2007), McGill (1999), and Olson et al. (2001).

Many of the arguments of Whelan and D. Barnes-Holmes
(2010) against CMO subtypes miss the mark because they do
not criticize actual published definitions of the concepts. Al-
though they have used the CMO subtypes in their own work
(e.g., Murphy and D. Barnes-Holmes 2010), without noting any
problems in doing so, they contend that behavior analysts
should reject these subtypes for a variety of unconvincing
reasons. In contrast to these authors, we contend that the
three different CMO subtypes are different from one
another, well worth distinguishing, and helpful to understand
motivation. Carbone et al. (2010) clearly agree:

Conditioned MOs have unique histories related to an
individual’s ontogeny. In other words, the histories that

have led to the development of the many unconditioned
and conditioned MOs are remarkably different. More-
over, the mechanisms that account for their effects are
all different. Consequently, practitioner efforts to abol-
ish the effects and abate behavior related to any of the
unconditioned or conditioned MOs would require sub-
stantially different environmental manipulations specif-
ic to each type of motivating operation. As a result,
Michael (1993a; 2007) provided specific labels for each
MO as a way of acknowledging the different histories
that have led to their control over behavior. Moreover,
he identified different forms of unpairing that can be
used to decrease behavior evoked by conditioned MOs.
Practitioners who are aware of these differences will
certainly be more effective in controlling behavior than
those who are unaware. (p. 115)

Consider further this statement by O’Reilly et al. (2007b):
“Michael (1982; 1993b; 2000) has provided the behavioral
community with a rich description of the possible functional
properties of antecedent control.” As these quotes illustrate,
we are not alone in our view that the MOC provides compel-
ling and useful analyses of behavior (see Langthorne and
McGill 2009; McGill 1999; Tapper 2005; Simó-Pinatella
et al. 2013; Wilder and Carr 1998). In summary, the critiques
leveled against the CMO subtypes by Whelan and D. Barnes-
Holmes include inaccurate descriptions of the subtypes, con-
tain logical errors, and lack supporting evidence. Given the
successful use of the MOC, including the CMO subtypes, in
the scientific literature, (see the References and Bibliography),
we argue that these subtypes are useful and should not be
abandoned until empirical and theoretical work yields better
concepts to replace them.

The Consequence Valuing Operation and Related Terms:
A Critique

Preliminary Remarks

We will now scrutinize Whelan and D. Barnes-Holmes’s
(2010) proposed alternative to the MOC, the Consequence
Valuing Operation (CVO), and related terms. The first point to
consider is whether an alternative model of motivation is
needed, as they contend: “Given the foregoing criticisms of
Michael’s treatment of motivation, we have sought to develop
an alternative treatment of motivation that derives from Skin-
ner’s early work . . .” (p. 342). As we have shown, their
criticisms of the MOC are not convincing for a variety of
reasons, so we question the necessity of the authors’ “alterna-
tive treatment of motivation.” A second point to consider is
that the MOC has been adopted and expanded upon by many
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behavior analysts since 1982. In addition, theMOC appears in
several handbooks and textbooks, in the curricula for training
programs in behavior analysis, and in the Behavior Analysis
Certification Board Task List (http://www.bacb.com/). It,
therefore, appears that behavior analysts have found
Michael’s treatment of motivation useful. However, the
scientific enterprise welcomes empirical competition
among theories. Therefore, in the following sections,
we review and consider whether the CVO offers a
more useful and parsimonious treatment of motivated
operant behavior.

In the quote in the last paragraph, the authors imply that
their concept is more consistent with Skinner’s analysis of
motivation than is the MOC. Although we do not see consisten-
cy with Skinner’s views as a sine qua non for a useful concept
in behavior analysis or any other field (this would be a
dogmatic rather than an empirical approach), Skinner’s writ-
ing does not support the implication that the CVO is consistent
with his views on motivation. For example, Whelan and D.
Barnes-Holmes suggested that the behavior-altering (e.g.,
evocative) effect is unnecessary for a thorough behavioral
analysis of motivation and claimed to exclude the effect from
their definition of the CVO. Yet, Skinner repeatedly empha-
sized the importance of the behavior-altering effects of
deprivation, satiation, and aversive stimulation, which are
consistent with the MOC. Consider these statements by
Skinner (1953; see Sundberg 2004):

. . . the probability of drinking becomes very high under
severe water deprivation and very low under excessive
satiation . . . when the organism is deprived of the
opportunity to drink – it is obviously important that
drinking should be more likely to occur at the first
opportunity . . . A given act of deprivation usually
increases the strength of many kinds of behavior simul-
taneously. (pp. 141–143; emphasis added)

As another example, Skinner (1957) wrote:

By reinforcing with candy we strengthen the response
Candy! but the response will be emitted only when the
child is, as we say, hungry for candy. Subsequently, we
control the response, not by further reinforcement, but
by depriving or satiating the child with candy. (p. 31;
emphasis added)

Note that in the first quote Skinner is obviously referring to
the initial occurrence of a behavior as a result of deprivation,
and in the second quote he explicitly states that reinforcement
is not the controlling variable at the moment the behavior
occurs; rather, it is deprivation/satiation that produces the
response. Thus, he is clearly referring to a behavior-altering
effect of a motivational variable. Egan and D. Barnes-Holmes
(2010) noted this: “Skinner defined mand as a verbal response

evoked by conditions of deprivation or aversive stimulation in
which the response is followed by a characteristics conse-
quence” (p. 473; emphasis added).

Skinner (1953) provided many other examples of the evoc-
ative effect of deprivation in the section The Practical Use of
Drives, starting on p. 146. For further discussion of the evoc-
ative effect in Skinner’s writings, see Cherpas (1993) and
Sundberg (2004). It should be clear from these (and other)
quotes that Skinner emphasized the importance of the evoca-
tive effects of motivational variables in the control of behav-
ior. Given that Whelan and D. Barnes-Holmes (2010) explic-
itly argued against the evocative effect (particularly in the
section on the “dual nature” of the MOC), it is not accurate
for them to claim that their motivational concept “derives from
Skinner’s early work” while implying that the MOC does not
do so. We feel that the MOC is much more consistent with
Skinner’s approach to motivational variables and their effects.

The Proposed Alternative Motivational Concept and Terms
to Describe It

Following their introductory section, Whelan and D. Barnes-
Holmes (2010) describe their motivational concept, the CVO,
and its behavioral effect, the Consequence Valuing Processes
or CVP. First, they describe their concept as an example of the
motivational variable demonstrated by Skinner (1938, p. 393,
Fig. 1) that refers to the “effectiveness, or apparent value, of
the consequential stimuli that participate in an operant contin-
gency” (p. 342). In this example, Skinner fed rats varying
amounts of food (0, 2, 4, and 6 g) prior to placing them under
an intermittent schedule of reinforcement. He then obtained
cumulative records of lever pressing. According to Skinner
these data demonstrate “the interaction of drive and condition-
ing” (p. 391). In other words, the example used by Whelan
and D. Barnes-Holmes shows the combined effects of the
manipulation of a motivational variable (“drive”) and the
resulting changes in the effectiveness of food delivery as a
reinforcer. Whelan and D. Barnes-Holmes used these data to
support their CVO concept, naming the manipulation of the
various levels of food deprivation a CVO and the subsequent
effects on behavior a CVP.

They then defined CVOs as:

. . . contextual arrangements made by a researcher or
practitioner that are designed to either increase or de-
crease the value of a consequence in an operant contin-
gency without changing or altering that contingency, or
by demonstrating some interaction between the factors
of consequence value and contingency relations. (pp.
342–343).

We disagree with the authors’ notion that motivational
variables necessarily entail manipulations by researchers or
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practitioners. This is far too narrow – clearly, motivational
variables in the natural environment occur without deliberate
human intervention, even with many human behaviors (e.g.,
consider Norovirus and the resulting gastroenteritis as an AO
for food, sex, exercise, and many other reinforcers).

There are additional problems with the CVO as proposed by
Whelan and D. Barnes-Holmes (2010) because they explicitly
rejected the behavior-altering effect and defined the CVO solely
in terms of the changes in the effectiveness of reinforcers to
strengthen or maintain behavior. Based on their definition, the
CVO concept can only describe free-operant situations in which
repetitions of a response can produce repeated presentations of a
positive reinforcer and symmetrically cannot describe or explain
any other complexmotivational relations. For example, it cannot
describe discrete-trial or chaining situations in which only the
first occurrence of the behavior is of interest, such as in manding
for an item and receiving that item. The CVO concept also
cannot describe situations involving aversive stimuli as rein-
forcers or punishers or in which motivational variables are
manipulated when reinforcement is not occurring (i.e., in ex-
tinction). The authors also contradict their own position with
respect to behavior-altering effects when they stated: “Similarly,
a CVP has occurred if the response rate in the presence of the SΔ

is increased relative to the response rate in the presence of SΔ in
the baseline condition (i.e., greater than Y )” (p. 345; emphasis
added). By definition, the SΔ signals extinction so no reinforcer
is being delivered when it is present. Based on their own
position, the term CVP cannot apply to responding under ex-
tinction because reinforcers are not being delivered and the
authors have argued that there is no evocative effect. As stated
previously, the MOC conceptualizes such changes in terms of
the behavior-altering effect because no consequences are being
delivered, and we discussed that manipulating motivational
variables in extinction is an ideal method for assessing the
behavior-altering effect (e.g., Klatt and Morris 2001).

The MOC encompasses reinforcement and punishment
with appetitive and aversive stimuli in many behavioral situ-
ations, whereas the CVO appears to deal only with appetitive
reinforcement in the context of free-operant responding. Thus,
Whelan and D. Barnes-Holmes’s (2010) alternative to the
MOC does not account for a wide range of behavioral conse-
quences and their motivational variables, thereby preventing a
thorough description of operant behavior. To illustrate, previ-
ous writings on the MOC have described the importance of
motivational variables in determining the effectiveness of
aversive stimuli (e.g., Iwata et al. 2000; Laraway et al. 2003;
McGill 1999; Michael 1988, 1993c; Olson et al. 2001; Poling
2001; Smith and Iwata 1997; Wilder and Carr 1998). For
example, Poling (2001) described the “antipunishment” ef-
fects of certain GABA-ergic drugs, such as diazepam or
alcohol (see Commissaris 1993; Rasmussen 2006). Because
these drugs reduce the capacity of aversive stimuli to suppress
behavior, a person using the MOC would call them AOs for

punishment and the increase in behavior previously sup-
pressed by punisher delivery an evocative effect. (Note that
these examples provide additional evidence for the behavior-
altering effects of MOs). As another example, variables that
make time-out more or less effective as a punisher would be
considered EOs and AOs, respectively, as Laraway et al.
(2003) suggested.

Although Whelan and D. Barnes-Holmes (2010) claimed
to only introduce two new concepts, the CVO and CVP (e.g.,
p. 348), this is not so. For example, on p. 346 they introduce
the consequence-devaluing operation (CDO) and its effect,
the consequence-devaluing process (CDP). The CDO is
equivalent to the AO for reinforcers and the CDP is similar
to the reinforcer-abolishing effect. The authors describe the
satiation conditions from Vollmer and Iwata (1991) and the
neutralizing routines from Horner et al. (1997) as examples of
CDOs and the subsequent decreases in behavior as examples
of the CDP. It should be noted that Vollmer and Iwata and
Horner et al., both used the EO concept to describe their
results. These are but two examples of Whelan and D.
Barnes-Holmes simply replacing MOC terms used in pub-
lished articles with their own terms. To us, this kind of
replacement strategy is unpersuasive.

Later, Whelan and D. Barnes-Holmes (2010) stated: “In the
above examples, the concepts of CVO and CVP can be readily
applied as terms that serve to describe the increase and
decrease in the relevant behaviors, independent of other con-
tingencies” (p. 346; emphasis added). Thus, these two terms
can apparently refer to variables that increase or decrease the
value of consequences. The authors did not include CDO or
CDP as “key” terms in their scheme, as they explicitly and
repeatedly stated that they are introducing only two key terms
(e.g., in their abstract, on pp. 342 and 351). Thus, it appears
that the devaluing terms are superfluous, as well as redundant
with CVO and CVP. If the CVO refers to variables that can
increase or decrease the effectiveness of consequences, then
why introduce the devaluing operations term at all? This
quote is also confusing because the CVO is supposed to refer
to an operation (i.e., an environmental manipulation) that
produces changes in behavior, a process termed the CVP.
The authors appear to suggest the interchangeable use of an
operation term (CVO) and a process term (CVP) to describe
an observed change in behavior, after stressing the importance
of maintaining the distinction between operations and pro-
cesses. Additionally, using two different terms (CVO and
CVP) to refer to the same event (a change in behavior) is
confusing and introduces ambiguity into their motivational
concept.

Whelan and D. Barnes-Holmes (2010) further stated that:

In our view therefore, terms such as learned, unlearned,
conditioned, unconditioned, first-order, second-order,
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and so on can all be employed as modifiers for CVOs, in
the same way that we apply these modifiers to anteced-
ent stimuli that are correlated with the differential avail-
ability of reinforcement. (p. 351).

So, after arguing that the MOC should be rejected by
behavior analysts because “. . . the modifiers unconditioned
and conditioned are not appropriate for the term establishing
operation” (p. 340), the authors later state that these same
words are appropriate modifiers for the CVO, which is, after
all, an operation like the MO. The authors do not explain why
these terms can adequately modify CVOs but not do the same
forMOs. If one accepts the authors’ argument (borrowed from
Catania 1993) that the terms unconditioned and conditioned
cannot appropriately modify behavioral operations, then we
must apply the same logic to the CVO and reject the concept
because it conflicts with traditional behavior-analytic practice.
Whelan and D. Barnes-Holmes’s proposed scheme departs
from traditional terminological practice because the authors
suggest that we can apply these various modifiers to CVOs
“in the same way that we apply these modifiers to antecedent
stimuli that are correlated with the differential availability of
reinforcement [i.e., discriminative stimuli for reinforcers].” In
response to this, we are not aware of any published work in
which these terms are used as modifiers for SDs for rein-
forcers, which are defined as stimuli that signal the “differen-
tial availability of operant consequences.” Even more
perplexing is the authors’ suggestion that we can describe
SDs as unlearned. Given that these stimuli signal the avail-
ability of consequences in the context of operant conditioning,
they must have acquired their function as a result of learning.
Therefore, the term unlearned cannot accurately modify or
describe SDs.

The terminological implications of the quote above from p.
351 also undermines one of Whelan and D. Barnes-Holmes
main theses, which is that the MOC is more ambiguous and
less parsimonious than is the CVO concept. It is not helpful to
propose that behavior analysts use these six terms as modifiers
for CVOs with no indication as to how and when to use them.
Readers are given no system for distinguishing the various
types of CVOs, nor are these terms described in any detail. If
these terms identify separate controlling variables and/or the
relevant behavioral histories required to produce them, then
these variables should be described in detail so we can distin-
guish among them and test them experimentally. The ambi-
guity of the CVO in this regard is contrasted with the thor-
oughgoing definitions provided for every concept in the MOC
scheme.

Let us now consider parsimony. If carried out to its logical
end point, the scheme proposed by Whelan and D. Barnes-
Holmes (2010) results in a similar number of technological
terms as the MOC. Namely, they proposed the terms: (a)
Consequence-Valuing Operations (CVOs), (b) Consequence-

Devaluing Operations (CDOs), (c) Consequence-Valuing Pro-
cesses (CVPs), (d) Consequence-Devaluing Processes
(CDPs), (e) Unlearned CVOs, (f) Unconditioned CVOs, (g)
Learned CVOs, (h) Conditioned CVOs, (i) First-order CVOs,
and (j) Second-order CVOs (p. 351). We would have even
more terms if we applied the last six modifiers to the CDO and
CDP. Therefore, Whelan and D. Barnes-Holmes introduce as
many terms (~10) to describe their concept as the authors they
have criticized for terminological fecundity (Michael 1993c;
Laraway et al. 2003). The authors’ claim that the CVO con-
cept is “more parsimonious” and represents “a straightforward
explanatory framework for describing motivated behavior”
because it only includes two terms is not tenable. Either the
CVO concept only uses two terms and these other terms are
superfluous (thereby introducing ambiguity, redundancy, and
terminological confusion) or the CVO uses several terms that
are not given proper definitions (thereby introducing ambigu-
ity and weakening any claim to parsimony relative to the
MOC). In conclusion, the terminological system for the
CVO is ambiguous, confusing, and imprecise, and it provides
no benefits over the MOC.

Conclusion

In this paper, we first provided a current description of the
state of the MOC in research and practice. The literature and
our analyses suggest that the MOC has had a significant and
escalating impact on research over the past 30 years that is
leading to innovations in behavioral interventions. Next we
reviewed and responded to Whelan and D. Barnes-Holmes
(2010) critique of the MOC and their proposed competing
motivational concept, the CVO. Their criticisms of the MOC
are based on an unsystematic, selective, and shallow review of
the MOC literature. Their alternative motivational concept
suffers from significant logical problems and is less precise
and useful than is theMOC. Given the ubiquity of theMOC in
behavior analysts’ repertoires and its substantial and growing
empirical base, we can see no reason to prefer Whelan and D.
Barnes-Holmes’ concept over the more established, and better
researched, MOC. Contrary to their many and varied argu-
ments, the CVO offers no advantages over the MOC, and, in
fact, possesses many disadvantages.

Like Whelan and D. Barnes-Holmes (2010), we believe
that motivational variables are important and we endorse their
call for a “precise and coherent conceptual analysis” (p. 338)
of such variables. We have adopted the MOC for our analyses
of such variables because, in our opinion, the MOC currently
provides the most effective account of motivation from a
behavior-analytic perspective. Based on the available evi-
dence, we feel that the MOC: (a) is useful for describing,
predicting, and changing behavior; and (b) is precise,

616 Psychol Rec (2014) 64:601–623



coherent, and parsimonious. As an empirical and testable
concept, the MOC should be investigated, critiqued, and
modified, as necessary, so we can gain the most complete
understanding of behavior as a natural phenomenon as possi-
ble. There is important work to be done; gaps exist in the
theoretical structure of the MOC and in empirical support for
hypothesized functional relations it suggests (particularly with
respect to aversive control). To assist this work, we have
provided a comprehensive Bibliography of publications that
have cited Laraway et al. (2003). Although there are many
other publications that have used the MOC without citing this
article, this list gives researchers and scholars a starting point
for their search for relevant literature.

As members of the scientific community strive to make
new discoveries in this area, we and other authors urge
scholars to use the MOC terms more consistently (Simó-
Pinatella et al. 2013), as this would aid the development of
the concept. In our view, the accelerating growth of the MOC
literature over the past 30 years is an exciting scientific devel-
opment, as it represents new and varied applications of the
concept to an ever-widening range of behavior and situations.
We look forward to the further development of the MOC and
its incorporation into new research areas, including those
outside of behavior analysis (e.g., Tapper 2005), and we hope
that this paper contributes to productive scientific work on
motivated behavior.

Author Note The authors would like to thank Eric Schmidt for his
assistance with the literature review and Jerry Flanzer, Elizabeth Weiss,
and Glenn Callaghan for their helpful comments on an earlier version of
the manuscript. The views expressed in this paper are solely those of the
authors. The authors have no conflicts of interest to declare.

References

Agnew, J. L. (1997). The establishing operation in organizational behav-
ior management. J Organ Behav Manag, 18(1), 7–19.

Ambiguous [Def. 1]. (2013). In Oxford Dictionaries Online.
Retrieved June 16, 2013, from http://oxforddictionaries.com/
definition/english/ambiguous?q=ambiguous.

Angst, M. S., & Clark, J. D. (2006). Opioid-induced hyperalgesia: a
qualitative systematic review. Anesthesiology, 104, 570–587. doi:
10.1016/j.acpain.2006.09.018.

Azrin, N. H., Holz, W. C., & Hake, D. F. (1963). Fixed-ratio punishment.
Journal of the Experimental Analysis of Behavior, 6, 141–148. doi:
10.1901/jeab.1963.6-141.

Barnes-Holmes, D., Barnes-Holmes, D., & Cullinen, V. (2000).
Relational frame theory and Skinner’s verbal behavior: a possible
synthesis. Behavior Analyst, 23, 69–84. Retrieved from http://www.
ncbi.nlm.nih.gov/pmc/journals/557/.

Baron, A. (1991). Avoidance and punishment. In K. A. Lattal & I. H.
Iversen (Eds.), Techniques in the behavioral and neural sciences,
experimental analysis of behavior. Amsterdam: Elsevier Science.

Blakely, E., & Schlinger, H. (1987). Rules: function-altering
contingency-specifying stimuli. Behavior Analyst, 10, 183–187.
Retrieved from http://www.ncbi.nlm.nih.gov/pmc/journals/557/.

Byrne, T., Baker, L. E., & Poling, A. (2000). MDMA and learning:
Effects of acute and neurotoxic exposure in the rat. Pharmacol
Biochem Behav, 66, 501–508.

Carbone, V. J., Morgenstern, B., Zecchin-Tirri, G., & Kolberg, L. (2010).
The role of the reflexive-conditioned motivating operation (CMO-
R) during discrete trial instruction of children with autism. Focus on
Autism and Other Developmental Disabilities, 25, 110–124. doi:10.
1177/1088357610364393.

Cassidy, S. B., &Driscoll, D. J. (2009). Prader-Willi syndrome.European
Journal of Human Genetics, 17, 3–13. doi:10.1038/ejhg.2008.165.

Catania, A. C. (1993). Coming to terms with establishing operations.
Behavior Analyst, 16, 219–224. Retrieved from http://www.ncbi.
nlm.nih.gov/pmc/journals/557/.

Cherpas, C. (1993). Do establishing operations alter reinforcing effec-
tiveness? Behavior Analyst, 16, 347–349. Retrieved from http://
www.ncbi.nlm.nih.gov/pmc/journals/557/.

Childress, A. R., McLellan, A. T., Ehrman, R., & O’Brien, C. P. (1988).
Classically conditioned responses in opioid and cocaine dependence: A
role in relapse? In B.A. Ray (Ed.),Learning factors in substance abuse
(National Institute on Drug Abuse Monograph 84. DHHS Pub. No.
(ADM) 88–1576, pp. 25–42). Washington, DC: Government Printing
Office. Retrieved from the National Institute on Drug Abuse website:
http://archives.drugabuse.gov/pdf/monographs/84.pdf.

Cipani, E., & Spooner, F. (1997). Treating problem behavior maintained
by negative reinforcement. Research in Developmental Disabilities,
18, 329–342. doi:10.1016/S0891-4222(97)00014-0.

Commissaris, R. (1993). Conflict behaviors as animal models for the
study of anxiety. In F. van Haaren (Ed.), Research methods in
behavioral pharmacology. Amsterdam: Elsevier Science.

Domjan, M. (2005). Pavlovian conditioning: a functional perspec-
tive. Annual Review of Psychology, 56, 179–206. doi:10.
1146/annurev.psych.55.090902.141409.

Dougher, M. J., & Hackbert, L. (2000). Establishing operations, cogni-
tion, and emotion. Behavior Analyst, 23, 11–24. Retrieved from
http://www.ncbi.nlm.nih.gov/pmc/journals/557/.

Edrisinha, C., O’Reilly, M., Sigafoos, J., Lancioni, G., & Choi,
H. Y. (2011). Influence of motivating operations and discrim-
inative stimuli on challenging behavior maintained by posi-
tive reinforcement. Research in Developmental Disabilities,
32, 836–845. doi:10.1016/j.ridd.2010.10.006.

Egan, C. E., & Barnes-Holmes, D. (2009). Emergence of tacts following
mand training in young children with autism. Journal of Applied
Behavior Analysis, 42, 691–696. doi:10.1901/jaba.2009.42-691.

Egan, C. E., & Barnes-Holmes, D. (2010). Establishingmand emergence:
the effects of three training procedures and modified antecedent
conditions. The Psychological Record, 60, 473–448. Retrieved from
http://thepsychologicalrecord.siu.edu/.

Foxx, R. M., & Shapiro, S. T. (1978). The timeout ribbon: a
nonexclusionary timeout procedure. Journal of Applied
Behavior Analysis, 11, 125–136. Retrieved from http://seab.
envmed.rochester.edu/jaba/.

Goltz, S. M. (2003). Toward an operant model of power in organizations.
Behav Anal, 26, 131–150.

Gutierrez, A., Jr., Vollmer, T. R., Dozier, C. L., Borrero, J. C.,
Rapp, J. T., Bourret, J. C., et al. (2007). Manipulating estab-
lishing operations to verify and establish stimulus control
during mand training. Journal of Applied Behavior Analysis,
40, 645–658. doi:10.1901/jaba.2007.645-658.

Gutierrez, A., Vollmer, T. R., & Samaha, A. L. (2010). Developing and
assessing stimulus control based on establishing operations during
mand training using representative objects. Behavioral
Interventions, 25, 169–182. doi:10.1002/bin.302.

Hall, G., & Sundberg, M. L. (1987). Teaching mands by manip-
ulating conditioned establishing operations. Analysis of
Verbal Behavior, 5, 41–53. Retrieved from http://www.ncbi.
nlm.nih.gov/pmc/journals/609/.

Psychol Rec (2014) 64:601–623 617

http://dx.doi.org/10.1016/j.acpain.2006.09.018
http://dx.doi.org/10.1901/jeab.1963.6-141
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://dx.doi.org/10.1177/1088357610364393
http://dx.doi.org/10.1177/1088357610364393
http://dx.doi.org/10.1038/ejhg.2008.165
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://archives.drugabuse.gov/pdf/monographs/84.pdf
http://dx.doi.org/10.1016/S0891-4222(97)00014-0
http://dx.doi.org/10.1146/annurev.psych.55.090902.141409
http://dx.doi.org/10.1146/annurev.psych.55.090902.141409
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://dx.doi.org/10.1016/j.ridd.2010.10.006
http://dx.doi.org/10.1901/jaba.2009.42-691
http://thepsychologicalrecord.siu.edu/
http://seab.envmed.rochester.edu/jaba/
http://seab.envmed.rochester.edu/jaba/
http://dx.doi.org/10.1901/jaba.2007.645-658
http://dx.doi.org/10.1002/bin.302
http://www.ncbi.nlm.nih.gov/pmc/journals/609/
http://www.ncbi.nlm.nih.gov/pmc/journals/609/


Hesse, B. E. (1993). The establishing operation revisited. Behavior
Analyst, 16, 215–217. Retrieved from http://www.ncbi.nlm.nih.
gov/pmc/journals/557/.

Horner, R. H., Day, H. M., & Day, J. R. (1997). Using neutralizing
routines to reduce problem behaviors. Journal of Applied Behavior
Analysis, 30, 601–614. doi:10.1901/jaba.1997.30-601.

Iwata, B. A., Smith, R. G., & Michael, J. (2000). Current research on the
influence of establishing operations on behavior in applied settings.
Journal of Applied Behavior Analysis, 33, 401–410. Retrieved from
http://seab.envmed.rochester.edu/jaba/.

Kantowitz, B. H., Roediger, H. L., III, & Elmes, D. G. (2009).
Experimental psychology (9th ed.). Belmont: Cengage.

Keller, F. S., & Schoenfeld, W. N. (1950). Principles of psychology. New
York: Appleton-Century-Crofts.

Kenny, P. J., Chen, S. A., Kitamura, O., Markou, A., & Koob, G.
F. (2006). Conditioned withdrawal drives heroin consumption
and decreases reward sens i t iv i ty. The Journal of
Neuroscience, 26, 5894–5900. Retrieved from doi:10.1523/
JNEUROSCI.0740-06.2006.

Klatt, K. P., & Morris, E. K. (2001). The Premack principle,
response deprivation, and establishing operations. Behavior
Analyst, 24, 173–180. Retrieved from http://www.ncbi.nlm.
nih.gov/pmc/journals/557/.

Krank, M. D. (1987). Conditioned hyperalgesia depends on the pain
sensitivity measure. Behavioral Neuroscience, 101, 854–857. doi:
10.1037/0735-7044.101.6.854.

Krank, M. D., Hinson, R. E., & Siegel, S. (1981). Conditional
hyperalgesia is elicited by environmental signals of morphine.
Behavioral and Neural Biology, 32, 148–157. Retrieved from
http://www.sciencedirect.com/science/journal/01631047.

Langthorne, P., & McGill, P. (2009). A tutorial on the concept of the
motivating operation and its importance to application. Behavior
Analysis in Practice, 2(2), 22–31. Retrieved from http://www.ncbi.
nlm.nih.gov/pmc/journals/1182/.

Langthorne, P., McGill, P., & O’Reilly, M. F. (2007). Incorporating
motivation into the functional analysis of challenging behavior: on
the interactive and integrative potential of the motivating operation.
Behavior Modification, 31(4), 466–487. Retrieved from http://bmo.
sagepub.com/.

Laraway, S., Snycerski, S., Michael, J., & Poling, A. (2003). Motivating
operations and some terms to describe them: some further refine-
ments. Journal of Applied Behavior Analysis, 36, 407–414.
Retrieved from http://seab.envmed.rochester.edu/jaba/.

Lattal, K. A., & Williams, A. M. (1997). Body weight and response
acquisition with delayed reinforcement. Journal of the Experimental
Analysis of Behavior, 67, 131–143. doi:10.1901/jeab.1997.67-131.

Lejuez, C. W., Hopko, D. R., Levine, S., Gholkar, R., & Collins, L. M.
(2005). The therapeutic alliance in behavior therapy. Psychother
Theory Res Pract Train, 42(4), 456–468. doi:10.1037/0033-3204.
42.4.456.

Lotfizadeh, A. D., Edwards, T. L., Redner, R., & Poling, A.
(2012a). Motivating operations affect stimulus control: a
largely overlooked phenomenon in discrimination learning.
Behavior Analyst, 35, 89–100. Retrieved from http://www.
ncbi.nlm.nih.gov/pmc/journals/557/.

Lotfizadeh, A. D., Redner, R., Edwards, T. L., Quisenberry, A. J., Baker,
L. E., & Poling, A. (2012b). Effects of altering motivation for food
in rats trained with food reinforcement to discriminate between d-
amphetamine and saline injections. Pharmacology Biochemistry
and Behavior, 103, 168–173. doi:10.1016/j.pbb.2012.08.026.

McDevitt, M. A., & Fantino, E. (1993). Establishing operations
and the discriminative stimulus. Behavior Analyst, 16, 225–
227. Retrieved from http://www.ncbi.nlm.nih.gov/pmc/
journals/557/.

McGill, P. (1999). Establishing operations: implications for the assess-
ment, treatment, and prevention of problem behavior. Journal of

Applied Behavior Analysis, 32, 393–418. Retrieved from http://seab.
envmed.rochester.edu/jaba/.

Michael, J. (1982). Distinguishing between discriminative and motiva-
tional functions of stimuli. Journal of the Experimental Analysis of
Behavior, 37, 149–155. doi:10.1901/jeab.1982.37-149.

Michael, J. (1988). Establishing operations and the mand. The Analysis of
Verbal Behavior, 6, 3–9. Retrieved from http://www.ncbi.nlm.nih.
gov/pmc/journals/609/.

Michael, J. (1993a). Author’s response. Behavior Analyst, 16, 229–236.
Retrieved from http://www.ncbi.nlm.nih.gov/pmc/journals/557/.

Michael, J. (1993b). Concepts and principles of behavior analysis.
Kalamazoo: Society for the Advancement of Behavior Analysis.

Michael, J. (1993c). Establishing operations. Behavior Analyst,
16, 191–206. Retrieved from http://www.ncbi.nlm.nih.gov/
pmc/journals/557/.

Michael, J. (2000). Implications and refinements of the establishing
operation concept. Journal of Applied Behavior Analysis, 33, 401–
410. Retrieved from http://seab.envmed.rochester.edu/jaba/.

Michael, J. (2007). Motivating operations. In J. O. Cooper, T. E. Heron, &
W. L. Heward (Eds.), Applied behavior analysis (2nd ed., pp. 374–
391). Upper Saddle River: Pearson.

Michael, J., Hixson, M. D., & Clark, J. W. (1997). The role of motivation
in the S–R issue. Journal of the Experimental Analysis of Behavior,
67, 239–241. doi:10.1901/jeab.1997.67-239.

Miguel, C. F. (2013). Jack Michael’s motivation. The Analysis of Verbal
Behavior, 29, 3–11.

Millenson, J. R. (1967). Principles of behavioral analysis. New
York: Macmillan.

Murphy, C., & Barnes-Holmes, D. (2009). Establishing derived manding
for specific amounts with three children: an attempt at synthesizing
Skinner’s Verbal Behavior with Relational Frame Theory. The
Psychological Record, 59(1), 75–92. Retrieved from http://
thepsychologicalrecord.siu.edu/.

Murphy, C., & Barnes-Holmes, D. (2010). Establishing complex derived
manding with children with and without a diagnosis of autism. The
Psychological Record, 60(3), 489–504. Retrieved from http://
thepsychologicalrecord.siu.edu/.

Murphy, C., Barnes-Holmes, D., & Barnes-Holmes, Y. (2005). Derived
manding in children with autism: synthesizing skinner’s Verbal
Behavior with relational frame theory. Journal of Applied
Behavior Analysis, 38, 445–462. Retrieved from http://seab.
envmed.rochester.edu/jaba/.

Nagasako, E. M., Oaklander, A. L., & Dworkin, R. H. (2003). Congenital
insensitivity to pain: an update. Pain, 101, 213–219. Retrieved from
http://www.journals.elsevier.com/pain/.

Nevin, J. A., & Grace, R. C. (2000). Behavioral momentum and the law
of effect. Behavioral Brain Sciences, 23, 73–130. Retrieved from
http://journals.cambridge.org/action/displayJournal?jid=bbs.

Northup, J., Fusilier, I., Swanson, V., Roane, H., & Borrero, J. (1997). An
evaluation of methylphenidate as a potential establishing operation
for some common classroom reinforcers. J Appl Behav Anal, 30,
615–625.

O’Reilly, M. F., Edrisinha, C., Sigafoos, J., Lancioni, G., &
Andrews, A. (2006a). Isolating the evocative and abative
effects of an establishing operation on challenging behavior.
Behavioral Interventions, 21, 195–204. doi:10.1002/bin.215.

O’Reilly, M. F., Sigafoos, J., Edrisinha, C., Cannella, H., Choi, H. Y., &
Barretto, A. (2006b). A preliminary examination of the evocative
effects of the establishing operation. Journal of Applied Behavior
Analysis, 39, 239–242. Retrieved from http://seab.envmed.
rochester.edu/jaba/.

O’Reilly, M., Edrisinha, C., Sigafoos, J., Lancioni, G., Cannella, H.,
Machalicek, W., et al. (2007a). Manipulating the evocative and
abative effects of an establishing operation: influences on challeng-
ing behavior during classroom instruction. Behavioral
Interventions, 22(2), 137–145. doi:10.1002/bin.226.

618 Psychol Rec (2014) 64:601–623

http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://dx.doi.org/10.1901/jaba.1997.30-601
http://seab.envmed.rochester.edu/jaba/
http://dx.doi.org/10.1523/JNEUROSCI.0740-06.2006
http://dx.doi.org/10.1523/JNEUROSCI.0740-06.2006
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://dx.doi.org/10.1037/0735-7044.101.6.854
http://www.sciencedirect.com/science/journal/01631047
http://www.ncbi.nlm.nih.gov/pmc/journals/1182/
http://www.ncbi.nlm.nih.gov/pmc/journals/1182/
http://bmo.sagepub.com/
http://bmo.sagepub.com/
http://seab.envmed.rochester.edu/jaba/
http://dx.doi.org/10.1901/jeab.1997.67-131
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://dx.doi.org/10.1016/j.pbb.2012.08.026
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://seab.envmed.rochester.edu/jaba/
http://seab.envmed.rochester.edu/jaba/
http://dx.doi.org/10.1901/jeab.1982.37-149
http://www.ncbi.nlm.nih.gov/pmc/journals/609/
http://www.ncbi.nlm.nih.gov/pmc/journals/609/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://seab.envmed.rochester.edu/jaba/
http://dx.doi.org/10.1901/jeab.1997.67-239
http://thepsychologicalrecord.siu.edu/
http://thepsychologicalrecord.siu.edu/
http://thepsychologicalrecord.siu.edu/
http://thepsychologicalrecord.siu.edu/
http://seab.envmed.rochester.edu/jaba/
http://seab.envmed.rochester.edu/jaba/
http://www.journals.elsevier.com/pain/
http://journals.cambridge.org/action/displayJournal?jid=bbs
http://dx.doi.org/10.1002/bin.215
http://seab.envmed.rochester.edu/jaba/
http://seab.envmed.rochester.edu/jaba/
http://dx.doi.org/10.1002/bin.226


O’Reilly, M., Edrisinha, C., Sigafoos, J., Lancioni, G., Machalicek,W., &
Antonucci, M. (2007b). The effects of pression attention on subse-
quent attention-extinction and alone conditions. Journal of Applied
Behavior Analysis, 40, 731–735. Retrieved from http://seab.
envmed.rochester.edu/jaba/.

O’Reilly, M. F., Sigafoos, J., Lancioni, G., Rispoli, M., Lang, R.,
Chan, J., et al. (2008a). Manipulating the behavior-altering effect
of the motivating operation: examination of the influence on
challenging behavior during leisure activities. Research in
Developmental Disabilities, 29(4), 333–340. doi:10.1016/j.
ridd.2007.06.004.

Olson, R., Laraway, S., & Austin, J. (2001). Unconditioned and condi-
tioned establishing operations in organizational behavior man-
agement. Journal of Organizational Behavior Management, 21,
7–35. Retrieved from http://www.tandfonline.com/toc/worg20/
current.

Pierce, W. D., & Cheney, C. D. (2008). Behavior analysis and learning
(4th ed.). New York: Psychology Press.

Poling, A. (1986). A primer of human behavioral pharmacology. New
York: Plenum Press.

Poling, A. (2001). Comments regarding Olson, Laraway, and Austin
(2001). Journal of Organizational Behavior Management, 21, 47–
56. Retrieved from http://www.tandfonline.com/toc/worg20/
current.

Poling, A., &Byrne, T. (2000). Introduction to behavioral pharmacology.
Reno: Context Press.

Poling, A., & LeSage, M. (1992). Rule-governed behavior and
human behavioral pharmacology: a brief commentary on an
important topic. The Analysis of Verbal Behavior, 10, 37–44.
Retrieved from http://www.ncbi.nlm.nih.gov/pmc/journals/
609/.

Rasmussen, E. B. (2006). “Behavior-releasing” effects of drugs: anti-
punishment and anti-conflict procedures. Mexican Journal of
Behavior Analysis, 32, 73–91. Retrieved from http://rmac-mx.
org/.

Roche, B., Barnes-Holmes, Y., Barnes-Holmes, D., Stewart, I., &
O’Hora, D. (2002). Relational frame theory: a new paradigm
for the analysis of social behavior. Behavior Analyst, 25, 75–
91. Retrieved from http://www.ncbi.nlm.nih.gov/pmc/journals/
557/.

Rosales, R., & Rehfeldt, R. A. (2007). Contriving transitive
conditioned establishing operations to establish derived
manding skills in adults with severe developmental disabil-
ities. Journal of Applied Behavior Analysis, 40, 105–121.
doi:10.1901/jaba.2007.117-05.

Rosenthal, R., & Rosnow, R. (2008). Essentials of behavioral re-
search: Methods and data analysis (3rd ed.). New York:
McGraw-Hill.

Rowland, N. E., Vaughan, C. H., Mathes, C. M., & Mitra, A. (2008).
Feeding behavior, obesity, and neuroeconomics. Physiology &
Behavior, 93, 97–109.

Schlinger, H. D. (1993). Establishing operations: another step
toward a functional taxonomy of environmental events.
Behavior Analyst, 16, 207–209. Retrieved from http://www.
ncbi.nlm.nih.gov/pmc/journals/557/.

Schlinger, H., & Blakely, E. (1988). Function-altering effects of
contingency-specifying stimuli. Behavior Analyst, 10, 41–45.
Retrieved from http://www.ncbi.nlm.nih.gov/pmc/journals/557/.

Sidman, M. (2001). Coercion and its fallout. Boston: Authors
Cooperative.

Sigafoos, J., Doss, S., & Reichle, J. (1989). Developing mand and tact
repertoires in persons with severe developmental disabilities using
graphic symbols. Research in Developmental Disabilities, 10, 183–
200. Retrieved from http://www.sciencedirect.com/science/journal/
08914222.

Simó-Pinatella, D., Font-Roura, J., Planella-Morató, J., McGill, P.,
Alomar-Kurz, E., &Giné, C. (2013). Types ofmotivating operations
in interventions with problem behavior: a systematic review.
Behav io r Modi f i ca t i on , 37 ( 1 ) , 3–38 . do i :10 .1177 /
0145445512448096.

Skinner, B. F. (1938). The behavior of organisms: An experimental
analysis. New York: Appleton-Century-Crofts.

Skinner, B. F. (1945). Rejoinders and second thoughts: part V.
Psychological Review, 52, 291–294.

Skinner, B. F. (1953). Science and human behavior. New York: The Free
Press.

Skinner, B. F. (1957). Verbal behavior. Englewood Cliffs: Prentice
Hall.

Skinner, B. F. (1974). About behaviorism. New York: Knopf.
Smith, R. G., & Iwata, B. A. (1997). Antecedent influences on behavior

disorders. J Appl Behav Anal, 30(2), 343–375.
Smith, R. G., Iwata, B. A., Goh, H.-L., & Shore, B. A. (1995). Analysis of

establishing operations for self-injury maintained by escape. Journal
of Applied Behavior Analysis, 28, 515–535. Retrieved from http://
seab.envmed.rochester.edu/jaba/.

Sundberg, M. L. (1993). The application of establishing operations.
Behavior Analyst, 16, 211–214. Retrieved from http://www.ncbi.
nlm.nih.gov/pmc/journals/557/.

Sundberg, M. L. (2004). A behavioral analysis of motivation and its
relation to mand training. In L. W. Williams (Ed.), Developmental
disabilities: Etiology, assessment, intervention, and integration (pp.
199–220). Reno: Context.

Sundberg, M. L., & Michael, J. (2001). The benefits of Skinner’s
analysis of verbal behavior for teaching children with autism.
Behavior Modification, 25, 698–724. Retrieved from http://
bmo.sagepub.com/.

Surrogate [Def 1]. (2013). In Oxford Dictionaries Online. Retrieved June
16, 2013, from http://oxforddictionaries.com/definition/english/
surrogate?q=surrogate.

Tapper, K. (2005). Motivating operations in appetite research. Appetite,
45(2), 95–107. doi:10.1016/j.appet.2005.05.002.

Valdivia, S., Luciano, C., & Molina, F. J. (2006). Verbal regula-
tion of motivational states. The Psychological Record, 56(4),
577–595. Retrieved from http://thepsychologicalrecord.siu.
edu/.

Vollmer, T. R., & Iwata, B. A. (1991). Establishing operations
and reinforcement effects. Journal of Applied Behavior
Analysis, 24, 279–291. Retrieved from http://seab.envmed.
rochester.edu/jaba/.

Whelan, R., & Barnes-Holmes, D. (2010). Consequence valuing as
operation and process: a parsimonious analysis of motivation. The
Psychological Record, 60, 337–354. Retrieved from http://
thepsychologicalrecord.siu.edu/.

Whelan, R., Barnes-Holmes, D., & Dymond, S. (2006). The
transformation of consequential functions in accordance with
the relational frames of more-than and less-than. Journal of
the Experimental Analysis of Behavior, 86, 317–335. doi:10.
1901/jeab.2006.113-04.

Wilder, D. A., & Carr, J. E. (1998). Recent advances in the modification
of establishing operations to reduce aberrant behavior. Behavioral
Interventions, 13, 43–59. doi:10.1002/(SICI)1099-078X(199802)
13:1<43::AID-BIN3>3.0.CO;2-1.

Worsdell, A. S., Iwata, B. A., Conners, J., Kahng, S., &
Thompson, R. H. (2000). Relative influences of establishing
operations and reinforcement contingencies on selfinjurious
behaviors during functional analyses. J Appl Behav Anal,
33, 451–461.

Zuriff, G. E. (1980). Radical behaviorist epistemology. Psychological
Bulletin, 87, 337–350.

Psychol Rec (2014) 64:601–623 619

http://seab.envmed.rochester.edu/jaba/
http://seab.envmed.rochester.edu/jaba/
http://dx.doi.org/10.1016/j.ridd.2007.06.004
http://dx.doi.org/10.1016/j.ridd.2007.06.004
http://www.tandfonline.com/toc/worg20/current
http://www.tandfonline.com/toc/worg20/current
http://www.tandfonline.com/toc/worg20/current
http://www.tandfonline.com/toc/worg20/current
http://www.ncbi.nlm.nih.gov/pmc/journals/609/
http://www.ncbi.nlm.nih.gov/pmc/journals/609/
http://rmac-mx.org/
http://rmac-mx.org/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://dx.doi.org/10.1901/jaba.2007.117-05
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.sciencedirect.com/science/journal/08914222
http://www.sciencedirect.com/science/journal/08914222
http://dx.doi.org/10.1177/0145445512448096
http://dx.doi.org/10.1177/0145445512448096
http://seab.envmed.rochester.edu/jaba/
http://seab.envmed.rochester.edu/jaba/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://www.ncbi.nlm.nih.gov/pmc/journals/557/
http://bmo.sagepub.com/
http://bmo.sagepub.com/
http://dx.doi.org/10.1016/j.appet.2005.05.002
http://thepsychologicalrecord.siu.edu/
http://thepsychologicalrecord.siu.edu/
http://seab.envmed.rochester.edu/jaba/
http://seab.envmed.rochester.edu/jaba/
http://thepsychologicalrecord.siu.edu/
http://thepsychologicalrecord.siu.edu/
http://dx.doi.org/10.1901/jeab.2006.113-04
http://dx.doi.org/10.1901/jeab.2006.113-04
http://dx.doi.org/10.1002/(SICI)1099-078X(199802)13:1%3C43::AID-BIN3%3E3.0.CO;2-1
http://dx.doi.org/10.1002/(SICI)1099-078X(199802)13:1%3C43::AID-BIN3%3E3.0.CO;2-1


Bibliography of Articles Citing Laraway et al., (2013)

Adams, M. A., Norman, G. J., Hovell, M. F., Sallis, J. F., & Patrick, K.
(2009). Reconceptualizing decisional balance in an adolescent
sun protection intervention: mediating effects and theoretical
interpretations. Health Psychology, 28(2), 217–225. doi:10.
1037/a0012989.

Ahearn, W., & Parry-Cruwys, D. (2010). Review of ‘just give him the
whale’. Journal of Autism and Developmental Disorders, 40(8),
1039–1041. doi:10.1007/s10803-009-0853-x.

Allday, R. A., & Pakurar, K. (2007). Effects of teacher greetings on
student on-task behavior. Journal of Applied Behavior Analysis,
40(2), 317–320. doi:10.1901/jaba.2007.86-06.

Allison, J., Wilder, D. A., Teo, H. L., Flynn, A., &Myers, K. (2011). The
effect of the availability of a similar toy on compliance with instruc-
tions to surrender a toy among preschool children. Behavioral
Interventions, 26(3), 167–178. doi:10.1002/bin.333.

Asgaard, G. L., Gilbert, D. G., Malpass, D., Sugai, C., & Dillon, A.
(2010). Nicotine primes attention to competing affective stimuli in
the context of salient alternatives. Experimental and Clinical
Psychopharmacology, 18(1), 51–60. doi:10.1037/a0018516.

Belfiore, P. J., Basile, S. P., & Lee, D. L. (2008). Using a high probability
command sequence to increase classroom compliance: the role of
behavioral momentum. Journal of Behavioral Education, 17(2),
160–171. doi:10.1007/s10864-007-9054-x.

Bell, K. M., & Naugle, A. E. (2008). Intimate partner violence
theoretical considerations: moving towards a contextual
framework. Clinical Psychology Review, 28(7), 1096–1107.
doi:10.1016/j.cpr.2008.03.003.

Bondy, A., Tincani, M., & Frost, L. (2004). Multiply controlled
verbal operants: an analysis and extension to the picture
exchange communication system. Behavior Analyst, 27(2),
247–261.

Bonow, J. T., & Follette, W. C. (2009). Beyond values clarification:
addressing client values in clinical behavior analysis. Behavior
Analyst, 32(1), 69–84.

Bruzek, J. L., & Thombson, R. H. (2007). Antecedent effects of observ-
ing peer play. Journal of Applied Behavior Analysis, 40(2), 327–
331. doi:10.1901/jaba.2007.102-06.

Call, N. A., Findley, A. J., & Reavis, A. R. (2012). The effects of
conducting a functional analysis on problem behavior in other
settings. Research in Developmental Disabilities, 33(6), 1990–
1995. doi:10.1016/j.ridd.2012.06.001.

Call, N. A., Wacker, D. P., Ringdahl, J. E., & Boelter, E. W. (2005).
Combined antecedent variables as motivating operations within
functional analyses. Journal of Applied Behavior Analysis, 38(3),
385–389. doi:10.1901/jaba.2005.51-04.

Call, N. A., Wacker, D. P., Ringdahl, J. E., Cooper-Brown, L., &
Boelter, E. W. (2004). An assessment of antecedent events
influencing noncompliance in an outpatient clinic. Journal of
Applied Behavior Analysis, 37(2), 145–157. doi:10.1901/jaba.
2004.37-145.

Carlson, G., Pokrzywinski, K. U., & Valdovinos, M. (2012). The use of
reinforce assessments in evaluating psychotropic medication effects.
Journal of Developmental and Physical Disabilities, 24(5), 515–
528. doi:10.1007/s10882-012-9282-4.

Carr, J. E., &Miguel, C. F. (2013). The analysis of verbal behavior and its
therapeutic applications. In G. J. Madden, W. V. Dube, T. D.
Hackenberg, G. P. Hanley, & K. A. Lattal (Eds.), APA handbook
of behavior analysis (Translating principles into practice, Vol. 2, pp.
329–352). Washington, DC: American Psychological Association.
doi:10.1037/13938-013.

Carroll, R. A., Rapp, J. T., Rieck, T. M., & Siewert, B. N. (2011). The
effects of noncontingent reinforcement with alternative oral stimu-
lation in the treatment of rumination. Journal on Developmental
Disabilities, 17(1), 72–76.

Carter, M., & Driscoll, C. (2007). A conceptual examination of setting
events. Educational Psychology, 27(5), 655–673. doi:10.1080/
01443410701309183.

Chappell, N., Graff, R. B., Libby, M. E., & Ahearn, W. H.
(2009). Further evaluation of the effects of motivating oper-
ations on preference assessment outcomes. Research in
Autism Spectrum Disorders, 3(3), 660–669.

Cipani, E., & Schock, K. M. (2007). Functional behavioral assessment,
diagnosis, and treatment: A complete system for education and
mental health settings. New York: Springer.

Cipani, E., & Schock, K. M. (2011). Functional behavioral assessment,
diagnosis, and treatment: A complete system for education and
mental health settings (2nd ed.). New York: Springer.

Colón, C. L., Ahearn, W. H., Clark, K. M., & Masalsky, J. (2012). The
effects of verbal operant training and response interruption and
redirection on appropriate and inappropriate vocalizations. Journal
of Applied Behavior Analysis, 45(1), 107–120.

Conroy,M. A., Asmus, J.M., Boyd, B. A., Ladwig, C. N., & Sellers, J. A.
(2007). Antecedent classroom factors and disruptive behaviors of
children with autism spectrum disorders. Journal of Early
Intervention, 30(1), 19–35. doi:10.1177/105381510703000103.

Corthouts, J. (2008). Establishing operations: een meerwaarde
voor gedragstheiapeutisch handelen. Gedragstherapie, 41(3),
261–278.

Couppis, M. H., & Kennedy, C. H. (2008). The rewarding effect
of aggression is reduced by nucleus accumbens dopamine
receptor antagonism in mice. Psychopharmacology, 197(3),
449–456. doi:10.1007/s00213-007-1054-y.

Darling, J. A., Otto, J. T., & Buckner, C. K. (2011). Reduction of
rumination using a supplemental starch feeding procedure.
Behavioral Interventions, 26(3), 204–213. doi:10.1002/bin.331.

De Groot, F. (2004). Verborgen kleinoden van de gedragsanalyse.
Gedragstherapie, 37(2), 87–99.

DeLeon, I. G., Bullock, C. E., & Catania, A. C. (2013). Arranging
reinforcement contingencies in applied settings: Fundamentals and
implications of recent basic and applied research. In G. J. Madden,
W. V. Dube, T. D. Hackenberg, G. P. Hanley, & K. A. Lattal (Eds.),
APA handbook of behavior analysis (Translating principles into
practice, Vol. 2, pp. 47–75). Washington: American Psychological
Association. doi:10.1037/13938-003.

Dixon, M., Baker, J. C., & Sadowski, K. A. (2011). Applying
skinner’s analysis of verbal behavior to persons with demen-
tia. Behavior Therapy, 42(1), 120–126. doi:10.1016/j.beth.
2010.05.002.

Dube, W. V., MacDonald, R. P. F., Mansfield, R. C., Holcomb, W. L., &
Ahearn, W. H. (2004). Toward a behavioral analysis of joint atten-
tion. Behavior Analyst, 27(2), 197–207.

Eldar, E. (2008). Educating through the physical—behavioral interpreta-
tion. Physical Education and Sport Pedagogy, 13(3), 215–229. doi:
10.1080/17408980701345741.

Esch, B. E., Carr, J. E., & Grow, L. L. (2009). Evaluation of an enhanced
stimulus-stimulus pairing procedure to increase early vocalizations
of children with autism. Journal of Applied Behavior Analysis,
42(2), 225–241. doi:10.1901/jaba.2009.42-225.

Fagerstrøm, A. (2010). The motivating effect of antecedent stimuli on the
web shop: a conjoint analysis of the impact of antecedent stimuli at
the point of online purchase. Journal of Organizational Behavior
Management, 30(2), 199–220. doi:10.1080/01608061003756562.

Fagerstrøm, A., Foxall, G. R., & Arntzen, E. (2010). Implications of
motivating operations for the functional analysis of consumer
choice. Journal of Organizational Behavior Management, 30(2),
110–126. doi:10.1080/01608061003756331.

620 Psychol Rec (2014) 64:601–623

http://dx.doi.org/10.1037/a0012989
http://dx.doi.org/10.1037/a0012989
http://dx.doi.org/10.1007/s10803-009-0853-x
http://dx.doi.org/10.1901/jaba.2007.86-06
http://dx.doi.org/10.1002/bin.333
http://dx.doi.org/10.1037/a0018516
http://dx.doi.org/10.1007/s10864-007-9054-x
http://dx.doi.org/10.1016/j.cpr.2008.03.003
http://dx.doi.org/10.1901/jaba.2007.102-06
http://dx.doi.org/10.1016/j.ridd.2012.06.001
http://dx.doi.org/10.1901/jaba.2005.51-04
http://dx.doi.org/10.1901/jaba.2004.37-145
http://dx.doi.org/10.1901/jaba.2004.37-145
http://dx.doi.org/10.1007/s10882-012-9282-4
http://dx.doi.org/10.1037/13938-013
http://dx.doi.org/10.1080/01443410701309183
http://dx.doi.org/10.1080/01443410701309183
http://dx.doi.org/10.1177/105381510703000103
http://dx.doi.org/10.1007/s00213-007-1054-y
http://dx.doi.org/10.1002/bin.331
http://dx.doi.org/10.1037/13938-003
http://dx.doi.org/10.1016/j.beth.2010.05.002
http://dx.doi.org/10.1016/j.beth.2010.05.002
http://dx.doi.org/10.1080/17408980701345741
http://dx.doi.org/10.1901/jaba.2009.42-225
http://dx.doi.org/10.1080/01608061003756562
http://dx.doi.org/10.1080/01608061003756331


Fagerstrøm, A., & Ghinea, G. (2011). On the motivating impact of price
and online recommendations at the point of online purchase.
International Journal of Information Management, 31(2), 103–
110. doi:10.1016/j.ijinfomgt.2010.10.013.

Fahmie, T. A., & Hanley, G. P. (2008). Progressing toward data
intimacy: a review of within-session data analysis. Journal of
Applied Behavior Analysis, 41(3), 319–331. doi:10.1901/jaba.
2008.41-319.

Farmer, R. F., & Chapman, A. L. (2008). Behavioral interventions in
cognitive behavior therapy: Practical guidance for putting theory
into action. Washington, DC: American Psychological Association.
doi:10.1037/11664-000.

Farmer, R. F., & Nelson-Gray, R. (2005). Personality-guided behavior
therapy. Washington: American Psychological Association. doi:10.
1037/11197-000.

Ferreri, S. J., & Plavnick, J. B. (2011). A functional analysis of gestural
behaviors emitted by young children with severe developmental
disabilities. Analysis of Verbal Behavior, 27, 185–190.

Fienup, D. M., Ahlers, A. A., & Pace, G. (2011). Preference for fluent
versus disfluent work schedules. Journal of Applied Behavior
Analysis, 44(4), 847–858.

Fisher, W. W., Adelinis, J. D., Volkert, V. M., Keeney, K. M., Neidert,
P. L., & Hovanetz, A. (2005). Assessing preferences for positive
and negative reinforcement during treatment of destructive be-
havior with functional communication training. Research in
Developmental Disabilities, 26(2), 153–168. doi:10.1016/j.ridd.
2004.01.007.

Fragale, C. L., O’Reilly, M. F., Aguilar, J., Pierce, N., Lang, R.,
Sigafoos, J., et al. (2012). The influence of motivating oper-
ations on generalization probes of specific mands by children
with autism. Journal of Applied Behavior Analysis, 45(3),
565–577. doi:10.1901/jaba.2012.45-565.

Hagopian, L. P., Bruzek, J. L., Bowman, L. G., & Jennett, H. K.
(2007). Assessment and treatment of problem behavior
occasioned by interruption of free-operant behavior. Journal
of Applied Behavior Analysis, 40(1), 89–103. doi:10.1901/
jaba.2007.63-05.

Harris, S. L., & Glasberg, B. A. (2007). Functional behavioral assessment
in practice: Concepts and applications. In J. Rojahn (Ed.),Handbook
of intellectual and developmental disabilities (pp. 317–332). New
York: Springer. doi:10.1007/0-387-32931-5_17.

Hausman, N., Kahng, S., Farrell, E., & Mongeon, C. (2009).
Idiosyncratic functions: severe problem behavior maintained by
access to ritualistic behaviors. Education and Treatment of
Children, 32(1), 77–87. doi:10.1353/etc.0.0051.

Hineline, P. N., & Rosales-Ruiz, J. (2013). Behavior in relation to
aversive events: Punishment and negative reinforcement. In G. J.
Madden, W. V. Dube, T. D. Hackenberg, G. P. Hanley, & K. A.
Lattal (Eds.), APA handbook of behavior analysis (Methods and
principles, Vol. 1, pp. 483–512). Washington: American
Psychological Association. doi:10.1037/13937-021.

Hovell, M. F., Zakarian, J. M., Matt, G. E., Liles, S., Jones, J. A.,
Hofstetter, C. R., et al. (2009). Counseling to reduce children’s
secondhand smoke exposure and help parents quit smoking: a
controlled trial. Nicotine & Tobacco Research, 11(12), 1384–1394.
doi:10.1093/ntr/ntp148.

Ingvarsson, E. T., Hanley, G. P., & Welter, K. M. (2009). Treatment of
escape-maintained behavior with positive reinforcement: the role of
reinforcement contingency and density. Education and Treatment of
Children, 32(3), 371–401. doi:10.1353/etc.0.0064.

Ingvarsson, E. T., & Hollobaugh, T. (2010). Acquistion of
interverbal behavior: teaching children with autism to mand
for answers to questions. Journal of Applied Behavior
Analysis, 43(1), 1–17.

Iwata, B. A. (2006). On the distinction between positive and negative
reinforcement. Behavior Analyst, 29(1), 121–123.

Iwata, B. A., & Dozier, C. L. (2008). Clinical application of functional
analysis methodology. Behavior Analysis in Practice, 1(1), 3.

Iwata, B. A., &Worsdell, A. S. (2005). Implications of functional analysis
methodology for the design of intervention programs.
Exceptionality, 13(1), 25–34. doi:10.1207/s15327035ex1301_4.

Jennett, H. K., Harris, S. L., & Dehnolino, L. (2008). Discrete trial
instruction vs. mand training for teaching children with autism to
make requests. Analysis of Verbal Behavior, 24, 69–85.

Kates-McElrath, K., & Axelrod, S. (2006). Behavioral intervention for
autism: a distinction between two behavior analytic approaches.
Behavior Analyst Today, 7(2), 242–252.

Kelley,M. E., Fisher,W.W., Lomas, J. E., & Sanders, R. Q. (2006). Some
effects of stimulant medication on response allocation: a double-
blind analysis. Journal of Applied Behavior Analysis, 39(2), 243–
247. doi:10.1901/jaba.2006.24-05.

Kelley, M. E., Shillingsburg, M. A., Castro, M. J., Addison, L. R., &
LaRue, R. H., Jr. (2007). Further evaluation of emerging speech in
children with developmental disabilities: training verbal behavior.
Journal of Applied Behavior Analysis, 40(3), 431–445. doi:10.1901/
jaba.2007.40-431.

Lambert, T., & Saville, B. K. (2012). Interteaching and the testing effect: a
preliminary analysis. Teaching of Psychology, 39(3), 194–198. doi:
10.1177/0098628312450435.

Lang, R., O’Reilly, M., Sigafoos, J., Lancioni, G. E., Machalicek, W.,
Rispoli, M., et al. (2009). Enhancing the effectiveness of a play
intervention by abolishing the reinforcing value of stereotypy:
a pilot study. Journal of Applied Behavior Analysis, 42(4),
889–894.

Lang, R., O’Reilly, M., Sigafoos, J., Machalicek, W., Rispoli, M.,
Lancioni, G. E., et al. (2010). The effects of an abolishing operation
intervention component on play skills, challenging behavior, and
stereotypy. Behavior Modification, 34(4), 267–289. doi:10.1177/
0145445510370713.

Langthorne, P., McGill, P., (2008). Functional analysis of the early
development of self-injurious behavior: incorporating gene-
environment interactions. American Journal on Mental
Retardation, 113(5), 403–417.

Langthorne, P., McGill, P., & O’Reilly, M. F. (2007). Incorporating
motivation into the functional analysis of challenging behavior: on
the interactive and integrative potential of the motivating operation.
Behavior Modification, 31(4), 466–487. Retrieved from http://bmo.
sagepub.com/.

Lanovaz, M. J. (2011). Towards a comprehensive model of stereotypy:
integrating operant and neurobiological interpretations. Research in
Developmental Disabilities, 32(2), 447–455. doi:10.1016/j.ridd.
2010.12.026.

Lanovaz, M. J., Fletcher, S. E., & Rapp, J. T. (2009). Identifying stimuli
that alter immediate and subsequent levels of vocal stereotypy: a
further analysis of functionally matched stimulation. Behavior
Modification, 33(5), 682–704. doi:10.1177/0145445509344972.

Lejuez, C. W., Hopko, D. R., Levine, S., Gholkar, R., & Collins, L. M.
(2005). The therapeutic alliance in behavior therapy.
Psychotherapy: Theory, Research, Practice, Training, 42(4), 456–
468. doi:10.1037/0033-3204.42.4.456.

Lerman, D. C., Iwata, B. A., & Hanley, G. P. (2013). Applied behavior
analysis. In G. J. Madden, W. V. Dube, T. D. Hackenberg, G. P.
Hanley, & K. A. Lattal (Eds.), APA handbook of behavior analysis
(Methods and principles, Vol. 1, pp. 81–104). Washington:
American Psychological Association. doi:10.1037/13937-004.

Lomas, J. E., Fisher, W. W., & Kelley, M. E. (2010). The effects of
variable-time delivery of food items and praise on problem behavior
reinforced by escape. Journal of Applied Behavior Analysis, 43(3),
425. doi:10.1901/jaba.2010.43-425.

López, J., & Pi, A. (2008). Variaciones sobre el modelo psicológico de
salud biológica de ribes: justificación y desarrollo. Universitas
Psychologica, 7(1), 19–32.

Psychol Rec (2014) 64:601–623 621

http://dx.doi.org/10.1016/j.ijinfomgt.2010.10.013
http://dx.doi.org/10.1901/jaba.2008.41-319
http://dx.doi.org/10.1901/jaba.2008.41-319
http://dx.doi.org/10.1037/11664-000
http://dx.doi.org/10.1037/11197-000
http://dx.doi.org/10.1037/11197-000
http://dx.doi.org/10.1016/j.ridd.2004.01.007
http://dx.doi.org/10.1016/j.ridd.2004.01.007
http://dx.doi.org/10.1901/jaba.2012.45-565
http://dx.doi.org/10.1901/jaba.2007.63-05
http://dx.doi.org/10.1901/jaba.2007.63-05
http://dx.doi.org/10.1007/0-387-32931-5_17
http://dx.doi.org/10.1353/etc.0.0051
http://dx.doi.org/10.1037/13937-021
http://dx.doi.org/10.1093/ntr/ntp148
http://dx.doi.org/10.1353/etc.0.0064
http://dx.doi.org/10.1207/s15327035ex1301_4
http://dx.doi.org/10.1901/jaba.2006.24-05
http://dx.doi.org/10.1901/jaba.2007.40-431
http://dx.doi.org/10.1901/jaba.2007.40-431
http://dx.doi.org/10.1177/0098628312450435
http://dx.doi.org/10.1177/0145445510370713
http://dx.doi.org/10.1177/0145445510370713
http://bmo.sagepub.com/
http://bmo.sagepub.com/
http://dx.doi.org/10.1016/j.ridd.2010.12.026
http://dx.doi.org/10.1016/j.ridd.2010.12.026
http://dx.doi.org/10.1177/0145445509344972
http://dx.doi.org/10.1037/0033-3204.42.4.456
http://dx.doi.org/10.1037/13937-004
http://dx.doi.org/10.1901/jaba.2010.43-425


Mace, F. C., Prager, K. L., Thomas, K., Kochy, J., Dyer, T. J., Perry, L.,
et al. (2009). Effects of stimulant medication under varied motiva-
tional operations. Journal of Applied Behavior Analysis, 42(1), 177–
183. doi:10.1901/jaba.2009.42-177.

Mace, F. C., Pratt, J. L., Prager, K. L., & Pritchard, D. (2011). An evaluation
of three methods of saying ‘no’ to avoid an escalating response class
hierarchy. Journal of Applied Behavior Analysis, 44(1), 83–94.

Manuel, J. C., Sunseri, M. A., Olson, R., & Scolari, M. (2007). A
diagnostic approach to increase reusable dinnerware selection in a
cafeteria. Journal of Applied Behavior Analysis, 40(2), 301–310.
doi:10.1901/jaba.2007.143-05.

Marion, C., Martin, G. L., Yu, C. T., & Buhler, C. (2011). Teaching
children with autism spectrum disorder to mand “What is it?”.
Research in Autism Spectrum Disorders, 5(4), 1584–1597. doi:10.
1016/j.rasd.2011.03.005.

Marion, C., Martin, G. L., Yu, C. T., Buhler, C., & Kerr, D. (2012).
Teaching children with autism spectrum disorder to mand “where?”.
Journal of Behavioral Education, 21(4), 273–294. doi:10.1007/
s10864-012-9148-y.

McGinnis, M. A., Houchins-Juárez, N., McDaniel, J. L., & Kennedy, C.
H. (2010). Abolishing and establishing operation analyses of social
attention as positive reinforcement for problem behavior. Journal of
Applied Behavior Analysis, 43(1), 119–123.

Miller, D. N., & Brock, S. E. (2010). Identifying, assessing, and treating
self-injury at school. New York: Springer. doi:10.1007/978-1-4419-
6092-4.

Moher, C. A., Gould, D. D., Hegg, E., & Mahoney, A. M. (2008). Non-
generalized and generalized conditioned reinforcers: establishment
and validation. Behavioral Interventions, 23(1), 13–38. doi:10.
1002/bin.253.

Mueller, M. M., Piazza, C. C., Patel, M. R., Kelley, M. E., & Pruett, A.
(2004). Increasing variety of foods consumed by blending
nonpreferred foods into preferred foods. Journal of Applied
Behavior Analysis, 37(2), 159–170. doi:10.1901/jaba.2004.37-159.

Naoi, N. (2009). Intervention and treatment methods for children with
autism spectrum disorders. In J. L. Matson (Ed.), Applied behavior
analysis for children with autism spectrum disorders (pp. 67–81).
NY: Springer. doi:10.1007/978-1-4419-0088-3_4.

Naoi, N., Tsuchiya, R., Yamamoto, J., & Nakamura, K. (2008).
Functional training for initiating joint attention in children with
autism. Research in Developmental Disabilities, 29(6), 595–609.
doi:10.1016/j.ridd.2007.10.001.

Newring, R. W., Parker, C. R., & Newring, K. A. B. (2010). FAP
strategies and ideas for working with adolescents. In R. J.
Kohlenberg (Ed.), The practice of functional analytic psychotherapy
(pp. 187–203). New York: Springer. doi:10.1007/978-1-4419-5830-
3_11.

Normand, M. P., & Beaulieu, L. (2011). Further evaluation of response-
independent delivery of preferred stimuli and child compliance.
Journal of Applied Behavior Analysis, 44(3), 665–669.

North, S. T., & Iwata, B. A. (2005). Motivational influences on
performance maintained by food reinforcement. Journal of
Applied Behavior Analysis, 38(3), 317–333. doi:10.1901/jaba.
2005.93-04.

Olson, R., Grosshuesch, A., Schmidt, S., Gray, M., & Wipfli, B. (2009).
Observational learning and workplace safety: the effects of viewing
the collective behavior of multiple social models on the use of
personal protective equipment. Journal of Safety Research, 40(5),
383–387. doi:10.1016/j.jsr.2009.07.004.

Olson, R., Schmidt, S., Winkler, C., & Wipfli, B. (2011). The effects of
target behavior choice and self-management skills training on com-
pliance with behavioral self-monitoring. American Journal of
Health Promotion, 25(5), 319–324. doi:10.4278/ajhp.090421-
QUAN-143.

Olson, R., & Winchester, J. (2008). Behavioral self-monitoring of safety
and productivity in the workplace: a methodological primer and

quantitative literature review. Journal of Organizational Behavior
Management, 28(1), 9–75.

O’Reilly, M., Fragale, C., Gainey, S., Kang, S., Koch, H., Shubert, J.,
et al. (2012). Examination of an antecedent communication inter-
vention to reduce tangibly maintained challenging behavior: a con-
trolled analog analysis. Research in Developmental Disabilities,
33(5), 1462–1468. doi:10.1016/j.ridd.2012.03.017.

O’Reilly, M. F., Sigafoos, J., Edrisinha, C., Lancioni, G., Cannella, H.,
Choi, H. Y., et al. (2006c). A preliminary examination of the
evocative effects of the establishing operation. Journal of Applied
Behavior Analysis, 39(2), 239.

Owen, D. J., Slep, A. M. S., & Heyman, R. E. (2009). The association of
promised consequences with child compliance to maternal direc-
tives. Journal of Clinical Child and Adolescent Psychology, 38(5),
639–649. doi:10.1080/15374410903103510.

Patel, M. R., Reed, G. K., Piazza, C. C., Bachmeyer, M. H., Layer, S. A.,
& Pabico, R. S. (2006). An evaluation of a high-probability instruc-
tional sequence to increase acceptance of food and decrease inap-
propriate behavior in children with pediatric feeding disorders.
Research in Developmental Disabilities, 27(4), 430–442. doi:10.
1016/j.ridd.2005.05.005.

Pelaez, M., Virues-Ortega, J., & Gewirtz, J. L. (2012). Acquisition of
social referencing via discrimination training in infants. Journal of
Applied Behavior Analysis, 45(1), 23–36.

Petursdottir, A. I., Carr, J. E., Lechago, S. A., & Almason, S. M. (2008).
An evaluation of intraverbal training and listener training for teach-
ing categorization skills. Journal of Applied Behavior Analysis,
41(1), 53–68. doi:10.1901/jaba.2008.41-53.

Plavnick, J. B., & Ferren, S. J. (2011). Establishing verbal repertoires in
children with autism using function-based video modeling. Journal
of Applied Behavior Analysis, 44(4), 747–766. doi:10.1901/jaba.
2011.44-747.

Plavnick, J. B., & Ferreri, S. J. (2012). Collateral effects of mand training
for children with autism. Research in Autism Spectrum Disorders,
6(4), 1366–1376. doi:10.1016/j.rasd.2012.05.008.

Poling, A., & Gaynor, S. T. (2008). Stimulus control. In J. E. Fisher
(Ed.), Cognitive behavior therapy: Applying empirically sup-
ported techniques in your practice (2nd ed., pp. 516–522).
Hoboken: Wiley.

Poling, A., & Gaynor, S. T. (2009). Stimulus control. In J. E.
Fisher (Ed.), General principles and empirically supported
techniques of cognitive behavior therapy (pp. 614–620).
Hoboken: Wiley.

Poling, A., Weetjens, B. J., Cox, C., Beyene, N., Bach, H., & Sully, A.
(2010). Teaching giant african pouched rats to find landmines:
operant conditioning with real consequences. Behavior Analysis in
Practice, 3(2), 19–25.

Poling, A., Weetjens, B., Cox, C., Beyene, N., Durgin, A., & Mahoney,
A. (2011). Tuberculosis detection by giant African pouched rats.
Behavior Analyst, 34(1), 47–54.

Porritt, M., Van Wagner, K., & Poling, A. (2009). Effects of
response spacing on acquisition and retention of conditional
discriminations. Journal of Applied Behavior Analysis, 42(2),
295–307. doi:10.1901/jaba.2009.42-295.

Raiff, B., & Dallery, J. (2008). The generality of nicotine as a reinforcer
enhancer in rats: effects on responding maintained by primary and
condit ioned reinforcers and resistance to extinction.
Psychopharmacology, 201(2), 305–314.

Rakos, R. F. (2006). Applied behavior analysis: niche therapy par
excellance. Behavior and Social Issues, 15(2), 185–191.

Rakos, R. F., Laurene, K. R., Skala, S., & Slane, S. (2008). Belief in free
will: measurement and conceptualization innovations. Behavior and
Social Issues, 17(1), 20–39.

Rapp, J. T. (2004). Effects of prior access and environmental enrichment
on stereotypy. Behavioral Interventions, 19(4), 287–295. doi:10.
1002/bin.166.

622 Psychol Rec (2014) 64:601–623

http://dx.doi.org/10.1901/jaba.2009.42-177
http://dx.doi.org/10.1901/jaba.2007.143-05
http://dx.doi.org/10.1016/j.rasd.2011.03.005
http://dx.doi.org/10.1016/j.rasd.2011.03.005
http://dx.doi.org/10.1007/s10864-012-9148-y
http://dx.doi.org/10.1007/s10864-012-9148-y
http://dx.doi.org/10.1007/978-1-4419-6092-4
http://dx.doi.org/10.1007/978-1-4419-6092-4
http://dx.doi.org/10.1002/bin.253
http://dx.doi.org/10.1002/bin.253
http://dx.doi.org/10.1901/jaba.2004.37-159
http://dx.doi.org/10.1007/978-1-4419-0088-3_4
http://dx.doi.org/10.1016/j.ridd.2007.10.001
http://dx.doi.org/10.1007/978-1-4419-5830-3_11
http://dx.doi.org/10.1007/978-1-4419-5830-3_11
http://dx.doi.org/10.1901/jaba.2005.93-04
http://dx.doi.org/10.1901/jaba.2005.93-04
http://dx.doi.org/10.1016/j.jsr.2009.07.004
http://dx.doi.org/10.4278/ajhp.090421-QUAN-143
http://dx.doi.org/10.4278/ajhp.090421-QUAN-143
http://dx.doi.org/10.1016/j.ridd.2012.03.017
http://dx.doi.org/10.1080/15374410903103510
http://dx.doi.org/10.1016/j.ridd.2005.05.005
http://dx.doi.org/10.1016/j.ridd.2005.05.005
http://dx.doi.org/10.1901/jaba.2008.41-53
http://dx.doi.org/10.1901/jaba.2011.44-747
http://dx.doi.org/10.1901/jaba.2011.44-747
http://dx.doi.org/10.1016/j.rasd.2012.05.008
http://dx.doi.org/10.1901/jaba.2009.42-295
http://dx.doi.org/10.1002/bin.166
http://dx.doi.org/10.1002/bin.166


Reynolds, B., & Schiffbauer, R. M. (2004). Impulsive choice and work-
place safety: a new area of inquiry for research in occupational
settings. Behavior Analyst, 27(2), 239–246.

Ringdahl, J. E., & Falcomata, T. S. (2009). Applied behavior analysis and
the treatment of childhood psychopathology and developmental
disabilities. In M. L. Matson (Ed.), Treating childhood psychopa-
thology and developmental disabilities (pp. 29–54). New York:
Springer. doi:10.1007/978-0-387-09530-1_2.

Ringdahl, J. E., Kopelman, T., & Falcomata, T. S. (2009). Applied
behavior analysis and its application to autism and autism related
disorders. In J. L. Matson (Ed.), Applied behavior analysis for
children with autism spectrum disorders (pp. 15–32). New York:
Springer. doi:10.1007/978-1-4419-0088-3_2.

Rispoli, M., O’Reilly, M., Lang, R., Machalicek, W., Davis, T., Lancioni,
G., et al. (2011a). Effects of motivating operations on problem and
academic behavior in classrooms. Journal of Applied Behavior
Analysis, 44(1), 187–192.

Rispoli, M., O’Reilly, M., Lang, R., Sigafoos, J., Mulloy, A., Aguilar, J.,
et al. (2011b). Effects of language of implementation on functional
analysis outcomes. Journal of Behavioral Education, 20(4), 224–
232. doi:10.1007/s10864-011-9128-7.

Rispoli, M. J., O’Reilly, M. F., Sigafoos, J., Lang, R., Kang, S., Lancioni,
G., et al. (2011c). Effects of presession satiation on challenging
behavior and academic engagement for children with autism during
classroom instruction. Education and Training in Autism and
Developmental Disabilities, 46(4), 607–618.

Rivas, K. D., Piazza, C. C., Patel, M. R., & Bachmeyer, M. H. (2010).
Spoon distance fading with and without escape extinction as treat-
ment for food refusal. Journal of Applied Behavior Analysis, 43(4),
673–683.

Roantree, C. F., & Kennedy, C. H. (2006). A paradoxical effect of
presession attention on stereotypy: antecedent attention as an estab-
lishing, not an abolishing, operation. Journal of Applied Behavior
Analysis, 39(3), 381–384. doi:10.1901/jaba.2006.97-05.

Rodriguez, N. M., Fisher, W. W., & Kelley, M. E. (2012). Treatment
methods commonly used in conjunction with functional assessment.
In J. L. Matson (Ed.), Functional assessment for challenging
behaviors (pp. 179–193). New York: Springer. doi:10.1007/978-1-
4614-3037-7_11.

Rojahn, J., Whittaker, K., Hoch, T. A., & González, M. L. (2007).
Assessment of self-injurious and aggressive behavior. In J. L.
Matson (Ed.), International review of research in mental retardation
(pp. 281–319). London: Academic Press. doi:10.1016/S0074-
7750(07)34009-3.

Shillingsburg, M. A., Kelley, M. E., Roane, H. S., Kisamore, A., &
Brown, M. R. (2009). Evaluation and training of yes-no responding
across verbal operants. Journal of Applied Behavior Analysis, 42(2),
209–223. doi:10.1901/jaba.2009.42-209.

Sigurdsson, V., Engilbertsson, H., & Foxall, G. (2010). The effects of a
point-of-purchase display on relative sales: an in-store experimental
evaluation. Journal of Organizational Behavior Management,
30(3), 222–233.

Smith, S. L., & Ward, P. (2006). Behavioral interventions to improve
performance in collegiate football. Journal of Applied Behavior
Analysis, 39(3), 385–391. doi:10.1901/jaba.2006.5-06.

Steege, M. W., & Watson, T. S. (2009). Conducting school-based func-
tional behavioral assessments: A practitioner’s guide (2nd ed.).
New York: Guilford.

Stichter, J. P., Conroy, M. A., & Boyd, B. A. (2004). The
undefined role of the antecedent: addressing the measurement

quagmires in applied research. Education and Treatment of
Children, 27(4), 490–508.

Sweeney-Kerwin, E., Carbone, V. J., O’Brien, L., Zecchin, G., &
Janecky, M. N. (2007). Transferring control of the mand to the
motivating operation in children with autism. Analysis of Verbal
Behavior, 23, 89–102.

Szabo, T. G., Williams, W. L., Rafacz, S. D., Newsome, W., & Lydon, C.
A. (2012). Evaluation of the service reviewmodel with performance
scorecards. Journal of Organizational Behavior Management,
32(4), 274–296. doi:10.1080/01608061.2012.729408.

Tasky, K. K., Rudrud, E. H., Schulze, K. A., & Rapp, J. T. (2008). Using
choice to increase on-task behavior in individuals with traumatic
brain injury. Journal of Applied Behavior Analysis, 41(2), 261–265.
doi:10.1901/jaba.2008.41-261.

Tincani, M. (2011). Preventing challenging behavior in your classroom:
Positive behavior support and effective classroom management.
Waco: Prufrock.

Toogood, S. (2008). Interactive training. Journal of Intellectual and
Developmental Disability, 33(3), 215–224. doi:10.1080/
13668250802292596.

Totsika, V., Toogood, S., Hastings, R. P., & McCarthy, J. (2010). The
effect of active support interactive training on the daily lives of
adults with an intellectual disability. Journal of Applied Research
in Intellectual Disabilities, 23(2), 112–121. doi:10.1111/j.1468-
3148.2009.00510.x.

Troisi, J. R., II, Bryant, E., & Kane, J. (2012). Extinction of the
discriminative stimulus effects of nicotine with a devalued
reinforcer: recovery following revaluation. The Psychological
Record, 62(4), 707–718.

Ulman, J. D. (2006). Macrocontingencies and institutions:
behaviorological analysis. Behavior and Social Issues, 15(1), 95–
100.

Valdovinos, M. G., & Kennedy, C. H. (2004). A behavior-analytic
conceptualization of the side effects of psychotropic medica-
tion. Behavior Analyst, 27(2), 231–238.

Waltz, T. J., & Follette, W. C. (2009). Molar functional relations
and clinical behavior analysis: implications for assessment
and treatment. Behavior Analyst, 32(1), 18.

Watanabe-Rose, M., & Sturmey, P. (2007). Behavior analytic
approaches to recruiting individuals to community-based pre-
vention programs. Behavior and Social Issues, 16(2), 111–
133.

Watkins, N., Paananen, L., Rudrud, E., & Rapp, J. T. (2011). Treating
vocal stereotypy with environmental enrichment and response cost.
Clinical Case Studies, 10(6), 440–448. doi:10.1177/
1534650111429377.

Wilder, D. A., & Wong, S. E. (2007). Schizophrenia and other psychotic
disorders. In P. Sturmey (Ed.), Functional analysis in clinical
treatment (pp. 283–305). San Diego: Elsevier Academic. doi:10.
1016/B978-012372544-8/50016-1.

Williams, T. I., Rose, R., & Chisholm, S. (2007). What is the
function of nail biting: an analog assessment study. Behaviour
Research and Therapy, 45(5), 989–995. doi:10.1016/j.brat.
2006.07.013.

Wong, L., & Austin, J. L. (2008). Investigating illusion of control in
experienced and non-experienced gamblers: replication and exten-
sion. Analysis of Gambling Behavior, 2(1), 12–24.

Wray, A. M., Freund, R. A., & Dougher, M. J. (2009). A
behavior-analytic account of cognitive bias in clinical popu-
lations. Behavior Analyst, 32(1), 29–49.

Psychol Rec (2014) 64:601–623 623

http://dx.doi.org/10.1007/978-0-387-09530-1_2
http://dx.doi.org/10.1007/978-1-4419-0088-3_2
http://dx.doi.org/10.1007/s10864-011-9128-7
http://dx.doi.org/10.1901/jaba.2006.97-05
http://dx.doi.org/10.1007/978-1-4614-3037-7_11
http://dx.doi.org/10.1007/978-1-4614-3037-7_11
http://dx.doi.org/10.1016/S0074-7750(07)34009-3
http://dx.doi.org/10.1016/S0074-7750(07)34009-3
http://dx.doi.org/10.1901/jaba.2009.42-209
http://dx.doi.org/10.1901/jaba.2006.5-06
http://dx.doi.org/10.1080/01608061.2012.729408
http://dx.doi.org/10.1901/jaba.2008.41-261
http://dx.doi.org/10.1080/13668250802292596
http://dx.doi.org/10.1080/13668250802292596
http://dx.doi.org/10.1111/j.1468-3148.2009.00510.x
http://dx.doi.org/10.1111/j.1468-3148.2009.00510.x
http://dx.doi.org/10.1177/1534650111429377
http://dx.doi.org/10.1177/1534650111429377
http://dx.doi.org/10.1016/B978-012372544-8/50016-1
http://dx.doi.org/10.1016/B978-012372544-8/50016-1
http://dx.doi.org/10.1016/j.brat.2006.07.013
http://dx.doi.org/10.1016/j.brat.2006.07.013



