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Abstract

Within relational frame theory, a distinction has been made between three
types of rule-governed behavior known as pliance, tracking, and augmenting.
This review examined whether there is support for the concepts of pliance,
tracking, and augmenting in the experimental analysis of behavior; whether
these concepts refer to distinct functional classes of behavior; and how these
concepts have been operationalized in experimental (behavioral-analytic)
research. Given that the concepts of pliance, tracking, and augmenting
were first defined by Zettle and Hayes, we confined our review to studies
published in or after 1982. Our results indicate that (a) experimental
research investigating pliance, tracking, and/or augmenting is extremely
limited; (b) it is difficult to determine the extent to which the concepts of
pliance, tracking, and augmenting allow for relatively precise experimental
analyses of distinct functional classes of behavior; and (c) pliance and tracking
have been operationalized by using a limited set of procedures.
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2 Behavior Modification

Over the past six decades, the topic of how verbal rules affect human behav-
ior has been a mainstay of the behavior-analytic tradition. Relatively early
on, researchers discovered that the learned ability to generate and follow ver-
bal rules or instructions (what is commonly referred to as “rule-governed
behavior”) often produces very different patterns of behavior, relative to
when people would follow “non-verbal” contingencies in the environment
(commonly referred to as “contingency shaped behavior”; see Buskist &
Miller, 1986; Catania, Matthews, & Shimoff, 1982; Galizio, 1979; Hojo,
2002; Kroger-Costa & Abreu-Rodrigues, 2012; Ribes & Rodriguez, 2001;
Weiner, 1970; Zimmerman, Zimmerman, & Russel, 1969). For instance,
rules or instructions allow people to set and achieve goals, profit from the
experience of others, and even deal with events before they occur. Yet under
certain circumstances, rule-following can also have detrimental effects. For
instance, once behavior falls under the control of a verbal rule, people often
rigidly adhere to that rule even in situations where the contingencies speci-
fied by the rule no longer apply (e.g., Matthews, Shimoff, Catania, &
Sagvolden, 1977; Otto, Torgrud, & Holborn, 1999; Podlesnik & Chase, 2006;
Shimoft, Catania, & Matthews, 1981). This tendency to rigidly adhere to
verbal rules (even when they contradict other contingencies) is usually
labeled the “insensitivity effect.”

Parallel to this empirical work, attempts have been made to conceptualize
rules and rule-governed behavior in functional (analytic-abstractive) terms.
For instance, Skinner (1969) took the perspective that rules were “contin-
gency specifying stimuli.” Cerutti (1989) viewed rules as recombinations or
sequences of previously encountered discriminative stimuli. Schlinger
(1993), on the contrary, argued that rules could be viewed as “function-alter-
ing” stimuli. In each case, the conceptual focus centered on the effects of
verbal stimuli on human behavior. Others sought to determine what it meant
to verbally “specify” a contingency, or how rules came to acquire their “func-
tion altering” properties, and instead focused their attention on those response
classes that may be described as falling under instructional control (Zettle &
Hayes, 1982).!

A number of researchers have approached the topic of rule-governed
behavior from the viewpoint of relational frame theory (RFT; Hayes, Barnes-
Holmes, & Roche, 2001). They too have taken the stance that rules represent
“contingency specifying” and “function altering” stimuli. However, unlike the
aforementioned accounts, they provide a clear functional definition or specifi-
cation of how and why rules come to influence behavior. Without going into
too much detail, rules are viewed as verbal stimuli which involve “transforma-
tions of function in accordance with multiple stimulus relations” (O’Hora &
Barnes-Holmes, 2004, p. 276). According to RFT, “understanding” a rule or
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an instruction involves a relatively complex relational network coordinating
with a contingency or set of contingencies that may occur between behavior
and environmental regularities. Note that the emphasis here is on rule-under-
standing rather than rule-following, in that an individual may understand a
rule but not follow it.

Moreover, in RFT, an account of rule-following has also been provided
that adopts three concepts that predated the theory itself (see Zettle & Hayes,
1982). Specifically, three types of rules (plys, tracks, and augmentals) have
been identified that govern three distinct classes of rule-governed behavior
(pliance, tracking, and augmenting). The first type of rule-following, pliance,
is defined as “rule-governed behavior under the control of apparent socially
mediated consequences for a correspondence between the rule and relevant
behavior” (Hayes, Zettle, & Rosenfarb, 2004, p. 203). To illustrate, consider
the following example. Imagine a child is told the following by her parent:
“You can only have your dessert after you eat all your vegetables.” If the
behavior of the rule-follower—in this case eating vegetables—is under the
control of socially mediated consequences (i.e., access to dessert), then we
would expect to observe an increase in the child’s vegetable consumption.
The rule in this case would be said to function as a ply (Hayes et al., 2001;
Hayes et al., 2004; Zettle & Hayes, 1982).2

The second type of rule-governed behavior, tracking, is defined as “rule-
governed behavior under the control of the apparent correspondence between
the rule and the way the world is arranged” (Hayes et al., 2004, p. 206). For
example, being told “take the bus until the next stop and you will find the
library” may function as a track, if the behavior (i.e., taking the bus) of the
rule-follower is under the control of an apparent correspondence between the
rule and how to actually get to the library. A rule that functions in this way is
labeled a track (Hayes et al., 2001; Hayes et al., 2004; Zettle & Hayes, 1982).

Finally, augmenting is defined as “rule-governed behavior under the con-
trol of apparent changes in the capacity of events to function as reinforcers or
punishers” (Hayes et al., 2004, p. 206). When a rule establishes/alters the
reinforcing/punitive consequences of behavior, it is viewed as an augmental
(Hayes et al., 2001; Hayes et al., 2004; Torneke, 2010; Zettle & Hayes, 1982).
This class of behavior is usually carved into two types: motivative and forma-
tive augmentals. Motivative augmentals are argued to temporarily alter the
degree to which a previously established consequence functions as a rein-
forcer or punisher (Hayes & Wilson, 1993; Torneke, 2010). For instance,
imagine that it is a hot summer day and a friend turns to you and says,
“Wouldn’t an ice cold beer be great right now?” If this verbal stimulus
increases or decreases the probability of drinking an ice cold beer, then it is
said to function as a motivative augmental. In contrast, imagine that your
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friend turns to you and says “this paper in my hand is last night’s winning
lottery ticket.” This phrase will likely alter the reinforcing functions of a pre-
viously arbitrary piece of paper (e.g., people may fight over or engage in
many different behaviors to claim ownership of that ticket). The above exam-
ple highlights a subtype of augmenting known as formative augmenting,
wherein a rule establishes a reinforcing or punitive function for a stimulus in
the first instance (Hayes & Wilson, 1993; Térneke, 2010).

Note that plys, tracks, and augmentals are often considered to be rules that
are provided by others. Zettle and Hayes (1982), however, argued that this is
not always the case and that in many instances, rules can also be self-gener-
ated. We therefore believe that a more accurate definition of pliance is the one
initially described by Zettle and Hayes (1982), that is, “pliance is rule-gov-
erned behavior primarily under the control of apparent speaker-mediated
consequences for a correspondence between the rule and the relevant behav-
ior” (p. 80). By using the term speaker, it is made clear that the rule-giver can
either be the same person as the rule-follower or someone else.

Moreover, a cursory glance at the RFT and acceptance and commitment
therapy (ACT) literatures reveals that pliance, tracking, and augmenting have
enjoyed widespread theoretical and therapeutic appeal (for a recent review,
see Hughes & Barnes-Holmes, 2016). For instance, pliance, tracking, and
augmenting are argued to be implicated in various mental health problems
(e.g., Torneke, 2010; Torneke, Luciano, & Valdivia-Salas, 2008), lead to dis-
tinct levels of contingency insensitivity (e.g., Hayes, Brownstein, Haas, &
Greenway, 1986), be differently influenced by certain environmental mod-
erators (e.g., Zettle & Hayes, 1982), and bring about distinct therapeutic out-
comes (e.g., Hayes, 1993; Villas-Boas, Meyer, Kanter, & Callaghan, 2015).

With this in mind, we set out to systematically review the behavior-ana-
lytic literature to determine whether there is sufficient empirical work to sup-
port the utility of these concepts; the extent to which they refer to distinct
functional classes of behavior; and how they have been operationalized in
experimental research to date.

Method

Information Sources and Search Strategy

The search terms used in this review were iteratively developed with experts
on systematic reviews and on rule-governed behavior. These terms were sub-
sequently presented to other experts in the field of learning psychology who
were not associated with the project. To ensure that all relevant records were
identified, we searched through multiple databases (i.e., “Web of Science,”
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“PsychINFO,” “PsychArticles,” and “PubMed (Medline)”). The search was
conducted by one of the authors of this review (A.K.) in July 2015 and con-
sisted of two steps. In the first step, records on rule-governed behavior were
identified by using the following search terms: “rule governed behavior,”
“rule-governed behavior,” “verbal regulation,” “instructional control,” “ver-
bal rule,” “instructed behavior,” “instructed learning,” “instruction follow-
ing,” “instruction-following,” “rule following,” or “rule-following,” This
search yielded 1,310 records. In the second step, these 1,310 records were
further examined for records that referred to pliance, tracking, and/or aug-
menting, or rules that govern such behavior, in their abstract, title, or key-
words. This was done by using the search terms “pliance,” “ply,” “track*®,”
and “augment®.” Given that, to our knowledge, pliance, tracking, and aug-
menting were first defined by Zettle and Hayes (1982), this search was
restricted to records published in or after 1982. This search yielded 135
records. Two other records were furthermore included to this set of records
via a further search on Google Scholar and by contacting experts in the field
for additional studies that might be relevant. In those cases where a record
was considered to be relevant, we examined the reference list to identify
other potentially useful records. This search did not yield additional records.
As such, the final set of records that were assessed for eligibility was 137.

EEINT3

EEINT3

Eligibility Criteria

With regard to the study characteristics, a study was included if it used an
experimental design, centered on operant learning in humans (i.e., the body
of research concerned with the study of changes in behavior that are due to
contingencies between a given behavior and its consequences), and clearly
stated in the abstract or introduction that it aimed at investigating pliance,
tracking, and/or augmenting. Concerning the report characteristics, a report
was included if it was written in English and was published in a peer-reviewed
journal.

Study Selection

Two of the authors of this paper (A.K. and G.M.) independently assessed the
eligibility of the 137 records. Agreement between the two raters was 100%
(kappa= 1.00). Both reviewers initially excluded 128 records because they
were not published in English (n = 8), they consisted of book chapters or dis-
sertations (n = 21), they dealt with a topic that did not meet our inclusion
criteria (n = 91), and although referring to pliance, tracking, and/or augment-
ing they were not experimental in nature (n = 8). This resulted in a final
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sample of nine journal articles, describing 14 experimental studies. However,
after reading these papers, both reviewers discarded five studies (i.e.,
Gaschler, Marewski, Wenke, & Frensch, 2014; Hayes, Brownstein, Zettle,
Rosenfarb, & Korn, 1986; McAuliffe, Hughes, & Barnes-Holmes, 2014,
Experiment 1; Ninness, Ninness, Sherman, & Schotta, 1998) because they
did not state in the abstract or introduction that their aim was to investigate
pliance, tracking, and/or augmenting. In total, nine independent experimental
studies were included (Figure 1).

Data Collection Process and Coding Items

Two reviewers (A.K. and G.M.) independently coded each of the nine experi-
mental studies included in this review. Initial agreement between the review-
ers was 74%. Disagreement was discussed between the reviewers. After
discussion, the agreement between the reviewers rose to 84%. If disagree-
ment persisted, two other reviewers (G.C. and S.H.) were consulted to make
a final decision.

All studies were scrutinized using the following coding procedure. First,
we coded the source and sample characteristics of a study. Source character-
istics refer to the year and country of publication. Sample characteristics
entail the sample size, the mean age of the sample, the overall proportion of
women, the sample selection procedure, and the population from which the
sample was drawn. Second, we rated general characteristics of the task and
specific characteristics of the rules. The general characteristics of the task
encompass the exact rules that were used, how the rules were generated (self-
vs. socially generated), the reinforcement schedules (continuous vs. intermit-
tent reinforcement schedules) that were used, the type of behavioral
responses—discrete simple response (e.g., button/key pressing), discrete
choice response (e.g., discrimination between two, three, or more events),
continuous response (e.g., video game) or other response types—that were
required, and the type of the consequences that were delivered. The specific
characteristics of the rules that were coded differed as a function of the rule-
type (i.e., ply, track, or augmental). For plys, the following items were coded:
the extent to which the rules specified or implied a contingency between a
behavior and speaker-mediated consequences for compliance with the rules,
whether reinforcement for compliance with the rules was delivered by the
speaker, and whether a functional analysis was conducted (i.e., whether the
behavioral history that gave rise to a given behavior was examined). For
tracks, the following items were coded: the extent to which the rules described
or implied a contingency between a behavior and natural consequences (i.c.,
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Figure |. Flow diagram of study selection process.
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consequences which, in a given situation, are always contingent upon a cer-
tain behavior); if a correspondence existed between the consequences speci-
fied in, or implied by the rules, and the actual consequences presented in the
task; and whether a functional analysis was conducted. For motivative aug-
mentals, the following items were coded: whether consequences were estab-
lished prior to the presentation of the rules, the functions (i.e., punisher or
reinforcer) of the consequences, the extent to which the rules altered the func-
tions of the consequences, the functions of the transformed consequences,
and whether a functional analysis was conducted. For formative augmentals,
the following items were coded: if the rules referred to initially neutral stim-
uli, if the rules established initially neutral stimuli as reinforcers or punishers,
and whether a functional analysis was conducted. Appendices A, B, and C
provide the coding of the specific rule characteristics. The coding of the gen-
eral rule characteristics can be found in a full report which is available upon
request from the first author.

Risk of Bias

Finally, we investigated the methodological quality of the included studies
using the Cochrane Collaboration tool for assessing risks of bias (Table 8.5.a
in Higgins, Altman, & Sterne, 2011). This tool covers the following biases:
selection, performance, detection, attrition, and reporting bias. Selection
bias refers to distortions in the interpretation of findings due to an inade-
quate use of a random allocation procedure and/or an inadequate conceal-
ment of allocation before participants are assigned to one or more conditions.
Performance bias refers to distortions in the interpretation of findings result-
ing from differences in how participants are treated and/or how participants
behave due to inadequate blinding of, respectively, researchers, and/or par-
ticipants. Detection bias refers to distortions in how outcomes are measured
due to inadequate blinding of the outcome assessors. Attrition bias refers to
distortions in the interpretation of findings due to difference between groups
with regard to the amount, nature, and/or handling of missing outcome data.
Reporting bias refers to discrepancies between outcomes that were specified
prior to the study and the findings that were actually reported. For each
study included in this review, a judgment in terms of “high risk” or “low
risk” of bias was made for each of the five categories. In case there was
insufficient information to determine a risk of bias, we judged a risk of bias
as “unclear.” Judgments were made by two review authors (A.K. and G.M.)
using the criteria for assessing potential risks of bias (see Table 8.5.d in
Higgins et al., 2011).
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Results

Study Characteristics: Source and Sample Characteristics

Seven out of the nine studies were published in the 2000s. Five out of the nine
studies were published by authors from the United States. The average sam-
ple size was 14.38 (SD = 12.44; range = 4-36), with the exception of the field
study of Berry, Geller, Calef, and Calef (1992) which included 785 observa-
tions of participants. Only four studies reported the mean age of their sample.
Based on these studies, the average mean age was 20.05 years (SD = 0.9;
range = 18.8-20.8). Only two studies reported gender proportions, and based
on these studies, the total proportion of females was 0.51. Seven out of the
nine studies made use of convenience samples. The remaining two studies
selected students on the basis of self-reported symptoms of dysphoria.

Rule Characteristics

Two studies indicated that their objective was to investigate the differential
consequences of pliance and tracking (i.e., Baruch, Kanter, Busch, Richardson,
& Barnes-Holmes, 2007; McAuliffe et al., 2014, Experiment 2). Four studies
stated that their research goal was to examine the effects of pliance (i.c., Berry
et al., 1992, along with three studies reported in Donadeli & Strapasson,
2015). One study reported that it intended to investigate whether empirical
evidence existed for the concept of tracking (i.e., Zettle & Young, 1987). Two
studies were identified that stated that their primary focus was to examine
formative augmenting (i.e., two studies in Whelan & Barnes-Holmes, 2004).
In the following section, we will briefly describe these studies.

Experimental Work on Pliance and Tracking

Baruch et al. (2007) investigated whether dysphoric and nondysphoric under-
graduate students enrolled in psychology courses displayed different levels of
insensitivity to schedules of reinforcement as a function of tracking or pliance.
Participants were randomly allocated to a pliance (n = 16) or tracking (n = 15)
condition. In both conditions, participants completed a computerized matching
to sample (MTS) task comprising of two halves. In the first half, participants
were told to either select the comparison stimulus that was most (or least) like
a given sample to receive points, and that each point earned increased their
chances of receiving a monetary reward. In case participants followed the
instruction that they received, this was always reinforced. In the second half,
however, participants still received the same instructions but the contingencies
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in the task reversed. That is, compliance with the instruction now led to a
decrease in points and participants therefore had to select the least like com-
parison stimuli to receive points. The results revealed that when the instructions
were accurate, all participants responded correctly during the majority of the
trials. Yet when the instructions were made inaccurate, the behavior of partici-
pants in the dysphoric group became increasingly sensitive to the programmed
(noninstructed) contingencies relative to their nondysphoric counterparts. Put
differently, participants in the dysphoric group displayed less rule-following
compared with participants in the nondysphoric group. No other significant
differences were observed as a function of pliance or tracking.

Berry et al. (1992) examined the extent to which a sign requesting vehicle
drivers to “buckle up” governed pliance in drivers leaving a university park-
ing lot. This sign was either presented in the presence or absence of an
observer. Compliance to this sign was always reinforced with the presenta-
tion of the message “Thank You for Buckling Up.” The researchers also
examined the effects of an observer alone on safety belt usage. There were in
total 785 observations of vehicle drivers. The results indicated that the pre-
sentation of the sign increased safety belt usage. Furthermore, the additional
presence of an observer further increased the beneficial effects of the sign.
The mere presence of an observer, however, did not change existing seat belt
behavior.

Donadeli and Strapasson (2015) reported three experiments in which pre-
sumed moderators of pliance were investigated. These moderators were (a)
the ability of the speaker to monitor the rule-follower’s behavior, (b) the
speaker’s capacity to deliver consequences for compliance and noncompli-
ance, and (c) the nature of these consequences (see Zettle & Hayes, 1982). In
Experiment 1, the authors examined whether monitoring affected the extent to
which undergraduate students (n = 8) adhered to accurate versus inaccurate
instructions. All participants were presented with two conditions: a contin-
gency-varied and an instruction-varied condition. In both conditions, partici-
pants completed a computerized MTS task comprising four sessions. In
Session 1, all participants were asked to select the comparison stimulus that
belonged to the same category as the sample. If participants followed this
instruction, they were always reinforced with a monetary reward (5 Brazilian
reais). In Sessions 2, 3, and 4, participants received inaccurate instructions,
that is, instructions that did not correspond with the task contingencies.
Consequently, in these sessions, participants had to do the opposite of what
was stated in the rule to receive their monetary reward. In the contingency-
varied condition, the instructions were made inaccurate by encouraging par-
ticipants to continue following the instructions while in reality the contingencies
in the task were changed. In the instruction-varied condition, the inaccuracy of
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the instructions was established by changing the instructions in the task while
the programmed contingencies remained unaffected. During all sessions
(except Session 3), the experimenter was present. Donadeli and Strapasson
hypothesized that if participants adhered to the instructions in the presence,
but not in the absence of the experimenter, then this may be regarded as an
instance of pliance. The authors reported a seemingly perfect adherence to the
instructions when they corresponded to the programmed contingencies. When
the instructions contrasted the programmed contingencies, several patterns of
findings were obtained: two participants gradually behaved in line with the
scheduled contingencies during the remaining sessions; two other participants
increasingly adhered to the instructions during all subsequent sessions; four
participants started off following the instructions but began discarding them
when the experimenter was absent and kept doing this even when the experi-
menter was present again; and one participant did not behave in a predictable
manner during all subsequent sessions.

The objective of Experiment 2 of Donadeli and Strapasson (2015) was to
examine whether the nature of a consequence affects the extent to which
behavior falls under instructional versus programmed contingency control.
Therefore, Experiment 2 adopted a similar design to Experiment 1 with one
notable difference: in Experiment 2, participants were told that they would
receive only 1 Brazilian real (rather than 5 Brazilian reais as in Experiment 1)
for each point earned. Eight undergraduate students took part in Experiment
2. The authors found that whenever participants were given accurate instruc-
tions, they all followed the instructions. Yet, when these instructions were
made inaccurate, a different pattern of results emerged. First, only two par-
ticipants adhered to the inaccurate instructions. Second, one participant ini-
tially followed the instructions but failed to do so when the experimenter was
absent. Even when the experimenter was present again, this participant con-
tinued disregarding the instructions. Third, five participants behaved in line
with the programmed contingencies during all subsequent sessions.

Experiment 3 of Donadeli and Strapasson (2015) investigated the effects
of verbal rebukes on the behavior of eight undergraduate students. A similar
procedure to Experiment 2 was used, with one difference: If participants did
not comply with the instructions on the first 10 trials, then the experimenter
repeated the instructions. Based on their findings, the authors concluded that,
similar to Experiments 1 and 2, systematic rule-following occurred whenever
instructions were accurate. When instructions subsequently became inaccu-
rate, three participants continued to behave in accordance with the instruc-
tions. The remaining five participants disobeyed the instructions during at
least 10 trials of one of the blocks in which the instructions were inaccurate.
Thus, these participants were verbally encouraged to remember to follow the
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instructions that they received at the beginning of the task. Of these five par-
ticipants, four followed the instructions again. One participant persisted in
gaining points despite being asked to behave according to the instructions.

McAuliffe et al. (2014) investigated whether pliance or tracking resulted
in different levels of insensitivity to schedules of reinforcement in adolescent
males reporting high versus low levels of dysphoric symptoms. Participants
were randomly assigned to either the pliance (n = 18) or tracking (n = 18)
condition. All participants completed a computerized MTS task consisting of
two halves. In the first half, participants were asked to select the comparison
stimulus that was most like a sample stimulus in order to gain points. In the
second half, the programmed contingencies reversed and selecting the least
like comparison stimuli now led to an increase in points. The authors found
that when the contingencies specified in the instructions corresponded with
the contingencies programmed in the MTS task, participants responded accu-
rately on the task. When a discrepancy existed between the two types of con-
tingencies, the following pattern of results was obtained: low dysphoric
participants in both the pliance and tracking conditions, as well as high dys-
phoric participants in the tracking condition, were more likely to behave in
accordance with programmed contingencies. The high dysphoric participants
in the pliance condition, however, persisted in following the inaccurate
instructions.

Zettle and Young (1987) examined whether empirical evidence existed for
tracking in 16 students from an introductory psychology class. Participants
were randomly assigned to either the tracking (n = 8) or the yoked control (n
= 8) condition. In each condition, participants were requested to complete a
learning task in which they had to move a marker across the screen, from left
to right, to receive points. They were also told that each point earned, equaled
aticket in a drawing for a $20 prize. Participants were, however, not informed
about how the marker could be correctly moved. In the tracking condition,
participants were asked to generate their own rules about the task contingen-
cies. The task was manipulated in such a way that these rules initially corre-
sponded with the contingencies in the task. However, during the last session
of the task, these rules were no longer reinforced. In the yoked control condi-
tion, participants were not asked to report what they thought influenced the
marker movements. These participants simply received the movements of the
marker and points of those participants in the experimental condition with
whom they were yoked. The results showed that during sessions in which the
experimental group was reinforced for spacebar presses, the yoked control
group pressed the spacebar more frequently. When spacebar presses were no
longer reinforced, the experimental group emitted relatively more responses
compared with the yoked control group.
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Experimental Work on Formative Augmenting

Whelan and Barnes-Holmes (2004) reported two experiments in which they
attempted to experimentally model formative augmenting. In both studies,
they examined the extent to which consequential functions established for one
stimulus within a relational network transformed the consequential functions
of other initially neutral stimuli within that network. In Experiment 1 (n = 4
students), formative augmenting was investigated via coordination (Same)
and opposition relations. Results indicated that if a stimulus was established as
a punisher, this transformed the functions of other initially neutral stimuli, and
that this transformation of function relied on the nature of the derived stimulus
relation (Same/Opposite). Experiment 2 (n = 4 students) examined formative
augmenting using comparative relating (More/Less). Results indicated that
reinforcing functions established for a stimulus can transform the consequen-
tial functions of other initially neutral stimuli, and that this transformation of
function depended on the nature of the derived (comparative) relation.

Assessments of Risks of Bias

In general, all studies did not report sufficient information to assess the
potential risk of selection, performance, and detection bias (in case these
biases could have affected the interpretation of the obtained results). The
results did, however, reveal a low risk of attrition bias in all studies, as no
missing outcome data were reported. An overall low risk of reporting bias
was also found, given that in all studies, there was a correspondence between
the outcomes described in the methods and results sections. See Table 1 for a
schematic overview of the results of the risk of bias assessments.

Discussion

The current review sought to determine whether there is support for the con-
cepts of pliance, tracking, and augmenting in the experimental analysis of
behavior; the extent to which these concepts refer to distinct functional
classes of behavior; and how they have been operationalized in experimental
research. The results can be readily summarized as follows: (a) The experi-
mental research investigating pliance, tracking, and/or augmenting is
extremely limited; (b) it is difficult to determine the extent to which the con-
cepts of pliance, tracking, and augmenting allow for relatively precise experi-
mental analyses of distinct functional classes of behavior; and (3) pliance and
tracking have been operationalized by using a limited set of procedures. Each
of these findings will be discussed accordingly.
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Only a limited number of experimental studies were identified that explic-
itly investigated pliance, tracking, and/or augmenting. This was unexpected
given the theoretical and clinical ubiquity of these concepts in the RFT and
ACT literatures. Specifically, we only retrieved nine studies that intended to
experimentally investigate pliance, tracking, and/or augmenting. These studies
included two studies that examined the differential consequences of pliance
and tracking (i.e., Baruch et al., 2007; McAuliffe et al., 2014, Experiment 2),
four studies that investigated pliance (i.e., Berry et al., 1992, along with three
studies reported in Donadeli & Strapasson, 2015), one study (i.e., Zettle &
Young, 1987) that examined tracking and two studies that explored formative
augmenting (i.e., two studies in Whelan & Barnes-Holmes, 2004). No study
was identified that investigated motivative augmenting. On balance, the small
number of identified studies may be due to our search strategy and in particular
our inclusion criteria: We only included experimental studies that explicitly
stated in the abstract and/or introduction section that they investigated pliance,
tracking, and/or augmenting. We did so because we reasoned that if these con-
cepts genuinely drove, motivated, or guided research, then authors would use
these concepts in the abstract and/or introduction rather than employing them
in a post hoc fashion. As such, our inclusion criteria led us to discard studies
that referred to their findings as instances of pliance, tracking, and/or augment-
ing in their discussion section. Finally, it is possible that much more experi-
mental work on this topic has been conducted but simply has not been published
due to null findings. If so, we recommend that studies that do not reveal
expected findings also be published to avoid publication biases.

Unfortunately, the limited experimental evidence that is available suggests
that it may be difficult to isolate functionally distinct classes of behavior using
the concepts of pliance, tracking, and augmenting. Interestingly, none of the
reviewed studies investigated pliance, tracking, and augmenting within a sin-
gle experiment. In fact, we only retrieved two studies (i.e., Baruch et al., 2007
and McAuliffe et al., 2014, Experiment 2) that attempted to investigate the
insensitivity effect as a function of pliance and tracking in low versus high
dysphoric participants. Yet, the results of these two studies were inconsistent.
Perhaps more importantly, none of the reviewed studies on pliance and track-
ing focused on developing a basic functional-analytic model of one or both of
these types of rule-following (see O’Hora & Barnes-Holmes, 2004, for an
example of a functional-analytic model of rule-following in general). Instead,
these studies involved operationalizing pliance and tracking by manipulating,
respectively, the public versus private contexts in which the rules were deliv-
ered. Although operationalizing pliance and tracking in this way may be use-
ful, it does not provide the functional-analytic precision of rule-following
based on a laboratory induced network of derived relations, as reported by
O’Hora and Barnes-Holmes (2004). Perhaps in time, such laboratory-based
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models of pliance and tracking may emerge in the literature, but until they do,
it may be best to consider these concepts as middle-level terms. That is, terms
that serve to orient the researcher toward a domain of interest rather than pro-
viding high levels of functional precision (for more on middle-level terms, see
Y. Barnes-Holmes, Hussey, McEnteggart, Barnes-Holmes, & Foody, 2016).
As an aside, it is worth noting that the studies reported by Whelan and Barnes-
Holmes did provide a functional-analytic model of formative augmenting, but
a similar model of motivative augmenting is currently lacking.

Given that the concepts of pliance, tracking, and motivating augmenting
seem to lack high levels of functional precision, it may thus be useful to con-
sider alternative conceptual developments in RFT that may do so. One such
account is the multidimensional, multilevel framework for the analysis of the
dynamics of relational framing (D. Barnes-Holmes, Barnes-Holmes, Hussey,
& Luciano, 2016). This framework identifies four functional dimensions for
relational networks and rules (i.e., relational coherence, complexity, deriva-
tion, and flexibility). The advantage of this framework is that it may aid in
directing experimental research, as well as identifying and targeting those
variables that increase or decrease specific instances of rule-following.

Notwithstanding the lack of precise functional-analytic models of pliance
and tracking (and motivative augmenting), it is still useful to consider how these
concepts have been operationalized. In the case of pliance and tracking, both
have typically been operationalized as behavior governed by public versus pri-
vate rules, and most studies in this domain have employed broadly similar pro-
cedures. For instance, in most cases, participants were asked to complete MTS
tasks; continuous reinforcement schedules were used; points for rule-following
that were exchangeable for monetary rewards were delivered; and socially,
rather than self-generated rules were employed. We believe that the predomi-
nant use of such procedures has an advantage and a disadvantage. The advan-
tage is that it may lead to a body of research with high internal validity. The
disadvantage, however, is that it limits the extent to which one can generalize the
findings to other contexts. Future research should therefore examine pliance and
tracking by employing a wider range of procedures (e.g., reaction time tasks,
intermittent reinforcement schedules, consequences such as painful stimuli,
self-generated rules as well as rules delivered by significant others) to draw con-
clusions concerning the generalizability of the current and future findings.

In recommending that researchers consider a wider range of procedures,
the role of other potential moderators of pliance and tracking (and augment-
ing) may be brought into sharper focus. For instance, the impact of the follow-
ing variables could be explored in future research: the characteristics of the
rule-giver (e.g., gender, age, authority), the presence or absence of psycho-
logical symptoms, properties of the context (e.g., experimental context vs.
naturalistic environment), the nature of the consequences that were delivered
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(e.g., monetary reward vs. social approval), and the physical presence or
absence of the experimenter.

Although our primary purpose was not to assess the methodological quality
of the studies included in this review, we did examine potential risks of bias.
This examination revealed that, in general, the reports of the studies included
in this review did not provide sufficient information to assess all risks of bias.
We therefore recommend that researchers pay attention to how they report
their studies, particularly in the context of the current guidelines for reporting
scientific studies. These guidelines suggest then when reporting studies,
researchers should provide information that allows readers to infer conclu-
sions regarding the internal and external validity of a study. Such information
typically includes, for example, the way in which the sample size was deter-
mined, the precise method of randomization, appropriate details pertaining to
the inferential and descriptive statistics, and any criteria used to assess eligibil-
ity for the study (see Schulz, Altman, & Moher, 2010, for more guidelines). In
addition, if single-case designs are employed, it is recommended that research-
ers also report the precise target behaviors, the raw data points, and whether
there is evidence for the generalization of the findings (see Smith, 2012, or
Tate et al., 2008, for additional guidelines). In making this point, we recognize
that meta-analyses and systematic reviews are increasingly valued by the sci-
entific community because they enable us to draw general conclusions about
a research topic. Yet, such research syntheses can only be made if all or most
key elements of studies are adequately reported. We do, however, acknowl-
edge that the Cochrane Collaboration tool for assessing risks of bias was spe-
cifically developed for Randomized Control Trials (RCTs). As a consequence,
some of the risks of bias included in this tool may not be as relevant for experi-
mental behavioral research. It is therefore necessary to take this into account
when considering our conclusions regarding potential risks of bias.

In closing, we acknowledge that our exclusion criteria may have limited
the number of eligible studies. First, our decision to only include peer-reviewed
journal articles led us to discard dissertations and book chapters. Second, as
earlier mentioned, we only included experimental studies that set out to inves-
tigate one or more of the above concepts (i.c., it was explicitly stated in the
abstract or introduction that the research investigated pliance, tracking, and/or
augmenting). As such, we did not include experimental work that was inter-
preted in terms of these concepts. Third, by focusing on experimental work
that sought to examine the functional properties, and distinctions between pli-
ance, tracking, and augmenting, we excluded other potentially relevant exper-
imental work that did not use these concepts. In fact, it is likely that work in
other areas of psychology (e.g., experiments on obedience to authority; see
Blass, 1999, and Milgram, 1963) exists that may be of relevance to our under-
standing of the behaviors associated with pliance, tracking, and augmenting.
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Notes

1. Note that terms such as rules, verbal rules, and instructions are often used inter-
changeably in this literature. It is also important to realize that they are not tech-
nical terms that have emerged from an inductive, bottom-up functional analysis
(although see O’Hora, Barnes-Holmes, & Stewart, 2014, for recent work in this
vein). As such, we will use these terms interchangeably as a means to simply
orientate the reader toward a particular class of behavior.

2. Note that this example could be interpreted as being relevant to the Premack
principle, given that eating dessert could function as an activity that reinforces
the child’s vegetable consumption (Premack, 1959). Critically, however, the cur-
rent example is an instance of rule-governed behavior and thus if the child eats
more vegetables, this occurs because of the rule, rather than direct contact with
the contingencies as required by the Premack principle.
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