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Abstract

The present study evaluated the influence of relational coherence upon speaker preference and subsequent rule-following
behavior. Across two experiments, participants first learned a particular set of conditional relations via a stimulus-pairing
procedure (e.g., A1B1, A2B2). Then, the same relations were presented in an MTS task to ensure that participants could
correctly match these stimuli. Next, the participants were exposed to two animated characters or speakers that differed by
the color of their t-shirt (green or purple). One of the speakers “stated” relations that cohered (e.g., A1B1, A2B2) with the
participant’s previous relational training and the other stated relations that were incoherent (e.g., A1B2, A2B1). The stimu-
lus relations were presented inside a speech balloon, as if each speaker spoke them. Rule-following was assessed during a
subsequent preference test in which participants were exposed to a simultaneous discrimination task with novel stimuli. On
each trial, participants first chose which of the two speakers to provide an instruction to tell them how to respond on that
trial. Both speakers presented rules that were consistent with the programed contingency. In Experiment 1, feedback dur-
ing the rule-following task was delivered in CRF; In Experiment 2, the schedule was FR10. In both experiments and IRAP
was implemented to assess the credibility of each speaker. Results showed that a history of relational coherence with each
speaker had a reliable impact upon the preference test, rule-following behaviors and the IRAP performance, irrespective of
the reinforcement schedule in place (CRF in Experiment 1 and FR10 in Experiment 2).
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Rule-governed behavior was first defined by Skinner (1966)
as behavior under the control of contingency specifying
stimuli (i.e., a rule) that allowed a listener to interact with
a reinforcement contingency without requiring their behav-
ior to be directly shaped or reinforced by that contingency.
This type of behavior was initially proposed by Skinner as
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being critical to a behavior-analytic account of problem solv-
ing. Decades of research has since explored the influence of
rules (or instructions) on human performance on schedules
of reinforcement (see Harte et al., 2020a, 2020b, for a recent
overview of this work). A side effect of rule-following in
this context has been termed the “insensitivity” effect. This
term refers to a pattern of responding typically observed
with verbal humans in which a particular rule or instruction
continues to influence behavior despite changes in the rein-
forcement contingencies that do not support this pattern (see
Hayes, 1989, for an early book-length treatment).

A vast literature has focused on evaluating the conditions
that may influence rule-following and the persistence
of instructed behavior when the contingencies specified
by a rule no longer match the scheduled contingencies of
reinforcement. For example, an early study showed that rule-
following could come under discriminative control (Galizio,
1979); other research explored how sources of reinforcement
may interact with rule-following (e.g., Hayes et al., 1985);
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some research investigated how different types of rules may
affect upon performances on a schedule (Hayes et al., 1986a,
1986b); whereas other work investigated how different
levels of rule-accuracy effected subsequent rule-following
(DeGrandpre & Buskist, 1991; but see also, Baron & Galizio,
1983; Hayes et al., 1986a, 1986b; Hayes , 1989; Martinez-
Sanchez & Ribes-Ifiesta, 1996; Martinez & Tamayo, 2005;
Paracampo & Albuquerque, 2005; Perez et al., 2010, for
some more relevant experimental examples of the rich work
in this broad area). This research agenda has been extended
and explored through the lens of arbitrarily applicable
relational responding (AARR), as defined by relational frame
theory (RFT; Hayes et al., 2001; see also Barnes-Holmes &
Harte, 2022a and Harte & Barnes-Holmes, 2021), a behavior-
analytic account of human language and cognition.

In the original treatment (Hayes et al., 2001), the core
analytic unit of the relational frame (the simplest form of
relational network) was defined as comprising three proper-
ties: mutual entailment (e.g., if X is related to Y in some
way, then Y is also related to X), combinatorial entailment
(e.g., if X is related to Y and also to Z, then Y and Z are also
related), and the transformation of stimulus functions (the
nonrelational stimulus functions are transformed in accord-
ance with the types of relations in which they participate).
For example, if X was relationally greater than Z but less
than Y, and an aversive function was established for X, then
Y may acquire greater aversive functions than X, whereas
Z may acquire less (e.g., Dougher et al., 2007). The con-
cept of a relational frame intended, therefore, to capture the
extent to which symbolic language, as AARR, alters human
responding to the world around us.

From an RFT perspective, rules or instructions are made
up of networks of relations involving the words in the rule
and the stimuli and events to which they refer. In addition,
contextual cues contained in the rule transform particular
behavior functions. For example, the instruction “If the
chicken meat is pink, then do not eat it” involves frames of
coordination between the words “chicken,” “meat,” “pink,”
and “not eat” and actual chicken meat the color pink, and
the act of not eating, respectively. In addition, the contextual
cues “if” and “then” establish a conditional relation between
the pink chicken and the act of not eating it. The functions
of the pink uncooked chicken itself are thus transformed by
the relational network such that it now controls the behavior
of not eating this food in this context.

In recent research, a framework has been offered within
RFT to provide a conceptual analysis to help systematize
research in the area and highlight potentially important
variables relevant to AARR. This framework is known
as the hyperdimensional multilevel (HDML) framework
(Barnes-Holmes et al., 2020, 2021) and conceptualizes
AARR as varying along five levels and four dimensions.
The five levels are based on analyses that have emerged
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from the RFT literature over the last 30 years and are
viewed as increasingly complex patterns of relating from
mutual entailment, combinatorial entailment, relational
networks, relating relations, to the relating of relational
networks. These five levels are conceptualized as varying
along four dimensions; coherence, complexity, derivation,
and flexibility (although brief explanations of the concepts
involved in the HDML relevant to the current work will be
provided below, the reader is referred to Barnes-Holmes
et al., 2017, for a detailed explication of each of these
concepts).

Researchers have begun to use this framework to explore
the dynamics involved in persistent rule-following. In par-
ticular, this work has typically sought to assess the extent to
which an experimenter-given rule, involving some aspect
of an experimentally established derived relation, may
affect persistent rule-following (in the face of reversed rein-
forcement contingencies). Furthermore, this work has also
explored extent to which this persistence in rule-following
may differ when the derived relation varies along a dimen-
sion of the HDML.. For example, Harte et al., (2020a, 2020b,
Experiment 2; Harte et al., 2021) targeted coherence. Within
the HDML, coherence is defined as the extent to which a
pattern of derived relating is consistent with or predicted
by a previously established pattern. In these experiments,
Harte et al. first established novel combinatorially entailed
relations (A=B=C, C=A) in two groups of participants.
For one group, performance feedback was provided on their
derived test responses (C=A), in principle, increasing the
coherence of such responses; the other group received no
such feedback. The novel derived relation was subsequently
inserted into a rule for responding on a matching-to-sample
(MTS) task. That is, participants received the rule “Choose
the comparison that is BEDA the sample stimulus” where
BEDA had been derived to mean least similar in the pre-
vious training and testing phase (i.e., train Least simi-
lar=TTT=BEDA, test Beda=Least similar).

For the first 100 trials of the MTS task, reinforcement
(i.e., gained points) was provided for choosing the compari-
son that was the least similar to the sample. However, on the
101st trial, an unsignaled contingency reversal occurred and
now participants lost points for choosing the least similar
comparison. The general finding of both experiments was
that participants were more likely to persist with following
the rule when the derived element of the rule had been rein-
forced with performance feedback. Or in other words, partic-
ipants were more likely to persist with rule-following if they
had been told that they had correctly derived the relationship
between BEDA and Least Similar. It is important to note
that the results of both of these studies suggested that this
effect was moderated by another variable highlighted within
the HDML, level of derivation (i.e., the extent to which a
derived relation has been emitted previously). However, we
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will not consider this finding further in the current article
because it is not directly relevant to the current research.

The above two studies explored how providing reinforce-
ment in one condition (versus not in another condition) might
produce relatively coherent patterns of responding. Accord-
ing to the HDML definition of relational coherence, both
studies focused on manipulating reinforcement of previously
established patterns and used rule-following to measure the
effects on relational coherence. In contrast, other recent work
has involved manipulating relational coherence directly to
explore the extent to which relational coherence affects a
choice or preference for following one rule over another, even
when both rules produce the same degree of reinforcement
when followed. A study by Bianchi et al. (2021) employed
this latter strategy (see also Bern et al., 2020, and Harte et al.,
2021, for other work that has used the HDML to explore
the impact of coherence on rule persistence using alterna-
tive approaches to those described currently). In particular,
participants first learned a particular set of conditional rela-
tions via a stimulus-pairing procedure (e.g., A1B1, A2B2).
Then, the same relations were presented in an MTS task to
ensure that participants could correctly pair these stimuli.
Participants were first introduced to two animated charac-
ters, each identifiable by their distinct t-shirt colors—one
green, the other purple. Each character presented different
sets of relations. The first character presented relations that
were consistent with the relational training the participants
had previously undergone (examples being A1B1, A2B2),
whereas the second character presented relations that did not
align with the prior training (such as A1B2, A2B1). These
relational statements were visually represented within speech
balloons, intended to create the impression that they were
being “spoken” by the characters. The experiment then
progressed to a phase where the adherence to rules by the
participants was evaluated. This was done through a prefer-
ence test, which introduced a simultaneous discrimination
task featuring new stimuli. Within each trial of this test, par-
ticipants had to choose one of the two speakers to provide
instructions about the appropriate response for that particular
trial. It is important to note that both speakers offered guid-
ance that adhered to the predetermined contingency of the
experiment (e.g., “Click on the red circle to earn 10 points”).
This allowed the researchers to assess the extent to which a
history of “speaking” in a manner that was coherent or inco-
herent with the participant’s relational training affected upon
speaker preference and whether they then followed that rule.
Results showed that all participants preferred the coherent
speaker to provide instructions (at least initially) and that
participants were more likely to follow the rules provided by
that speaker throughout the test.

The results of the study by Bianchi et al. (2021) sug-
gested that the extent to which an instruction was consistent
(coherent) with previously established patterns of relational

responding exerted control over both speaker preference and
(at least initial) rule-following. However, given the small num-
ber of participants involved (four), the current study sought to
replicate and extend these findings. In addition to systemati-
cally replicating the 2020 study, the current work also sought
to assess the credibility of each speaker, using a reaction time-
based procedure, following the preference test. In particular,
participants were exposed to the implicit relational assessment
procedure (IRAP; Barnes-Holmes et al., 2008) after they
completed the preference test. The IRAP is a computer-based
task designed to assess relational responding under time pres-
sure. During some blocks of trials, participants are required
to respond in a manner deemed coherent with a previous
learning history (e.g., coherent speaker-reliable-True; inco-
herent speaker-reliable-False) and in other blocks of trials are
required to responding in a manner assumed to be inconsistent
with that history (e.g., coherent speaker-reliable-False; coher-
ent speaker-unreliable-True). The general assumption is that
participants should be faster when responding to relations that
are consistent rather than inconsistent with previous learning
histories (see Barnes-Holmes & Harte, 2022b, for a detailed
explication of the IRAP and its use as a behavior-analytic tool;
see also Hussey, 2023, for potential limitations and considera-
tions when using the IRAP). We opted to include a latency-
based procedure, such as the IRAP, because it would likely be
less susceptible to experimenter demand effects. In particular,
in the context of the current study, participants might choose
to follow a particular rule and indicate a preference for a par-
ticular speaker because doing so was in line with what they
believed were the experimenter’s expectations. Inclusion of a
latency-based procedure thus allowed for a less demand-sen-
sitive experimental analytic test of reactions to the speakers.
The current study, therefore, sought to investigate whether
the findings of Bianchi et al. would be reproduced with a
greater number of participants and explore how patterns of
relational responding produced on the IRAP did or did not
reflect rule-following and speaker preference. In addition,
a second experiment, planned from the outset as a separate
study, was conducted, partially replicating Experiment 1,
except modifying the schedule of reinforcement of the prefer-
ence test to a Fixed Ratio (FR) 10 schedule. For the purposes
of communication, this second experiment will be outlined
in further detail following the presentation of Experiment 1.

Experiment 1
Method

Participants

Participants were 18 verbally competent adults (males = 14;
age =28-65 years, M=43.17 SD =10.68), recruited by
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convenience sampling and with no previous experience
in any psychology-based research. Participants read and
agreed to terms of consent (approved by the Brazilian plat-
form for ethical committees, Plataforma Brasil, CAAE
19827719.0.0000.5493). At the end of the procedure, par-
ticipants were fully debriefed and thanked. They did not
receive any compensation or payment.

Setting, Equipment, and Stimuli

The research was conducted in a quiet 13 ft X 13 ft room
equipped with a table, a chair for the participant, a chair
for the experimenter positioned behind the participant and
turned perpendicular to the participant’s direction, and note-
book computer. The custom-written software “Preferéncia
Entre Falantes CRF” presented the rule-following task. The
GO-IRAP software ran the latency-based IRAP credibility
task and calculated D-IRAP scores for analysis from the
final experimental phase. As depicted in Fig. 1, stimuli
were two pictorial representations of “speakers,” abstract
black shapes presented on a white background, and abstract-
colored shapes.

Procedure

Figure 1 provides an illustration of the five experimental
phases involved in Experiment 1: (1) Relational training; (2)
Relational testing; (3) Establishing coherent and incoherent
speakers; (4) Preference test; and (5) IRAP credibility test.

Phase 1: Relational training. A stimulus-pairing train-
ing procedure (e.g., Delgado & Rodriguez, 2022; Leader
& Barnes-Holmes, 2001) was implemented to teach four
arbitrary relations: A1B1, A2B2, BICI, and B2C2. As in
Bianchi et al. (2021), this procedure was chosen in part
because it seemed topographically similar to actual speaking
behavior in which a word is paired with an object without
the need for a matching response. In addition, using it in the
training phase familiarized participants with the procedure
that was used later in Phase 4 (see below). Before starting,
the participants read the following instructions on the com-
puter screen:

This is your first task. Pairs of symbols will be displayed
on the computer screen. In each trial, a symbol will appear
followed by a corresponding symbol. You must learn these
pairs to answer a test in the next stage, so pay close attention
(press spacebar to continue).

Each trial comprised the successive presentation of a pair
of stimuli that were arbitrarily designated to be equivalent or
coordinate with one another (e.g., A1B1). Trial onset pre-
sented the first stimulus of the pair (e.g., Al) in the center
of the screen for 2 s followed by a 1-s interval (blank).

Phase 1. Relational training (stimulus pairing procedure)
A1B1: A1 (2s) = Blank (1s) = B1 (2s) = IET (3s)

A2B2: Al (2s) = Blank (1s) = B1 (2s) = IET (3s)
v

Phase 2. Relational testing (matching to sample)
Al A2

v

Phase 3. Establishing coherent and incoherent speakers

o<n) &<

Phase 4. Preference test

. Click on .
-\ 1o earn 10 pts .
® '

Coherent

v

Phase 5. IRAP credibility test

uatert Bk

Fig. 1 Outline of the Experimental Phases. Nofte. In Phase 5, the
asterisk below the answers represents the correct response for each
trial in each block (consistent or inconsistent)

Once the interval ended the second stimulus of the pair was
presented for 2-s followed by a 3-s intertrial interval (ITI,
blank). After this ITI, another pair of stimuli were similarly
presented. Training blocks comprised four trials in which
the four stimulus pairs (A1B1; A2B2; B1C1; B2C2) were
randomly presented. Each block was presented 13 times (52
trials in total).

Phase 2: Relational testing. After the relational train-
ing, participants were exposed to an MTS task that tested
responding coherently with the relations established via
stimulus pairing in Phase 1 (e.g., given Al as a sample
stimulus, choose B1 rather than B2 or a third novel stimulus
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as a comparison stimulus, and so on: A2B2; B1C1; B2C2).
Before the MTS trials were presented, participants read the
following instruction on the computer screen:

Now, let's test what you have learned. A symbol will
appear at the top of the screen, followed by three symbols
below. You will have to choose the symbol below that
matches the symbol above. Choose it by clicking with the
mouse cursor. Consider what you learned in the previous
stage. The computer will record your hits and errors based
on the previous stage, but will not show this information
during the task (press spacebar to continue).

Each trial onset first presented a sample stimulus at the
top of the screen. After 1 s, three comparison stimuli were
simultaneously presented at the bottom of the screen. The
first stimulus of each pair presented in Phase 1 was always
presented as a sample stimulus (e.g., A1) whereas the sec-
ond stimulus of each pair was always presented as one of
the comparison stimuli (e.g., B1), along with the second
stimulus from the other pair (e.g., B2), and a third novel
stimulus (e.g., N1 or N2). The third comparison stimulus
was not part of any programed relation and aimed to avoid
responses based on reject control (see Sidman & Tailby,
1982; Perez et al., 2015). Mouse clicking on the comparison
stimulus (e.g., B1) of the same pair as the sample (i.e., Al)
was registered as a correct response; mouse clicking any of
the two other comparisons was registered as an error. Par-
ticipants responses had no programmed feedback and were
followed by a 0.5-s ITI with a blank screen and the onset of
the next trial. The position of the comparison stimuli was
randomized. A total of 48 MTS test trials were presented in
a single block that comprised the four relations established
in Phase 1 (A1B1, A2B2, BIC1, and B2C2). Each relation
was presented 12 times in a quasi-random order. The criteria
to proceed to the next phase was 80% correct responses (i.e.,
39/48 test trials). Although arbitrarily defined, the probabil-
ity of a participant reaching this criterion when responding
randomly is approximately 1.07 x 10711, as calculated by
Binomial Trial method (Papoulis, 1965), which is signifi-
cantly low. Participants that did not reach these criteria were
thanked and dismissed.

Phase 3: Establishing coherent and incoherent speak-
ers. This phase was largely similar to Phase 1. As can be
seen from Fig. 1, however, the stimulus pairing on each trial
was presented inside a speech balloon located above one of
two speakers. The speakers were differentiated by the color
of their t-shirts (green or purple). One of the speakers (the
Coherent speaker) presented stimulus pairs that were coherent
with the trained and tested stimulus relations from Phases 1
and 2 (i.e., A1B1, A2B2, B1C2, and C2B2); the other speaker
(the Incoherent speaker) presented pairs that were incoherent
with the previously established relations (i.e., A1B2, A2B1,
B1C2 and B2C1). The color of the speaker designated as
coherent and incoherent alternated between participants.

Before starting Phase 3, the participants read the follow-
ing instruction on the screen:

Now you will meet two characters, one in a green
t-shirt and one in a purple t-shirt. They will show you
pairs of symbols, in a similar way to the first task.
Later, you will have to choose one of them to help you
solve a series of problems, so try to form an opinion
about them by looking closely at the pairs of symbols
they “speak” to you about (press spacebar to continue).

This level of instruction was designed to explain the task
to the participants, but critically without directly influencing
what kind of opinion they should form about the speakers,
and neither what they should be specifically looking for as
they engage in the task.

Each trial onset presented the speaker and the speech bal-
loon (see Fig. 1) along with the successive presentation of a
given stimulus pair inside the speech balloon as if they were
spoken by one of the speakers. The coherent speaker pre-
sented the same pairs that were presented in Phase 1 (A1B1,
A2B2, BICI, and B2C2); the Incoherent speaker presented
stimulus pairs that were different combinations of Phase 1
stimulus pairings (A1B2, A2B1, B1C2, and B2C1). The first
stimulus of the pair (e.g., A1) was presented in the center of
the speech balloon for 2 s followed by a 1-s interval (blank
speech balloon) followed by the presentation of the second
stimulus of the pair for 2 s. The presentation of the stimu-
lus pair was then followed by a 0.5-s interval in which the
speech balloon was blank. Next, all stimuli were withdrawn
from the screen during a 2.5-s ITI until the next trial onset.
No response was required from the participant but to observe
the stimuli presented inside the speech balloon “spoken”
by the speaker. Training trials were organized in eight-trial
blocks. Each block presented all coherent (A1B1, A2B2,
BIC1, B2C2) and incoherent pairs (A1B2, A2B1, B1C2,
B2C1) once per block in a quasi-random order, to avoid any
preference derived from order effect. Each block started with
the coherent speaker and thus the presentation of one of the
coherent pairs (which of the four coherent pairs presented
was randomly selected). The remaining seven training tri-
als within that block alternated between the coherent and
incoherent speaker. A total of seven blocks were presented
(i.e., a total of 56 trials).

Phase 4: Preference test. Before starting, the partici-
pants read the following instructions on the screen:

Ok, you advanced to the next stage! You will be
presented with two images on the screen. You must
choose one of them. Choosing the correct option (there
is only one!) will give you points accumulated on a
counter. In each trial, you must choose one of the char-
acters from the previous phase to help you proceed and
decide what image you should choose. Click on one of
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the characters to “ask for help.” After that, you must
click on one of the images, to select it and proceed to
the next trial onset. Try to accumulate as many points
as possible (press spacebar to continue).

As depicted in Fig. 1, each test trial onset simultaneously
presented the following elements on the screen: in the top
right-hand side was a counter (to present points); on the left-
hand side the two speakers appeared (i.e., purple and green),
placed one above the other (the position of the green and
purple speakers alternated across trials); on the center-right
of the screen, two abstract colored images were displayed
side-by-side. The novel colored stimuli were sorted from
a pool that comprised 60 stimuli. The position of the cor-
rect stimulus was randomly determined by an algorithm (see
Knuth, 2014).

Once the participant selecting one of the speakers using
a mouse click, it immediately presented a “hint” (a rule)
inside the speech balloon that would be displayed until the
end of the trial. Only one speaker could be selected per trial.
Clicking on the second speaker after having selected one
of them produced no programed consequence. None of the
two colored stimuli could be chosen before selecting one of
the two speakers. In case that happened, a warning message
would appear written on the screen: “You must request a hint
before choosing an image!”.

During this phase, both speakers presented rules that were
consistent with the programed contingency: “Click on [small
version of the correct image for that trial] to earn 10 points.”
This allowed assessment of the extent to which a history of
“speaking” in a manner that was coherent or incoherent with
the Phase 1 training (confirmed in Phase 2 testing), affected
upon speaker preference. When the selection of the colored
stimuli was enabled, correct responses (following the rule)
immediately produced the written message “+ 10 points”
and 10 points were added to the counter; incorrect responses
produced "No points earned" and no points added to the
counter. The feedback message was displayed on-screen for
1 s and was followed by a 1-s ITI. The preference test com-
prised a total of 30 trials.

Phase 5: IRAP credibility test. The IRAP aimed to
evaluate the credibility of each of the speakers using posi-
tive and negative adjectives. The depiction of this phase
in Fig. 1 presents an illustration of the IRAP trial-types.
Each IRAP trial onset simultaneously presented one of
the speakers (coherent or incoherent) on the top of the
screen as a label stimulus, one word (a positive or a nega-
tive adjective) in the center as a target stimulus, and two
response options in the lower left and right corners (“Yes”
and “No”). The image of the speakers presented as label
stimuli were the same as those from previous phases; the
adjectives presented as target stimuli were polar adjec-
tives that related to the context of credibility (positive

adjectives: sincere, good, reliable, safe, accurate and true;
negative adjectives: liar, bad, doubtful, insecure, inac-
curate and false). Correct responses were followed by
removal of all stimuli presented in that trial and a 400 ms
ITI; incorrect responses were followed by a red “X”
appearing in the center of the screen as feedback for error,
while all stimuli remained on the screen; the withdrawal
of all stimuli and the ITI only followed the emission of a
correct response for that trial. IRAP blocks comprised 24
trials. During each block, four different trial types were
presented pertaining to label-target stimulus combinations:
Coherent—Positive, Coherent—Negative, Incoherent—Posi-
tive, Incoherent—Negative. The IRAP task always alter-
nated between blocks that required responding assumed to
be history-consistent or -inconsistent with the experimen-
tally established credibility of the speaker. In particular,
during history-consistent blocks, correct responding on
the four trials types was (Speaker-Word/Correct Answer):
Coherent—Positive/True, Coherent—Negative/False, Inco-
herent—Negative/True, Incoherent—Positive/False. Dur-
ing history-inconsistent blocks, the contingencies were
reversed and correct responding on the four trial types
was: Coherent—Negative/True, Coherent—Positive/False,
Incoherent—Positive/True, Incoherent—Negative/False. The
four trial types were randomly presented six times within
each block. Half of the participants started the IRAP task
with a history-consistent block of trials and the other half
with a history-inconsistent block.

The IRAP started with practice (“warm up”’) blocks to
familiarize the participant with the task. Test blocks only
started after the participants achieved set mastery criteria on
those practice blocks. The practice phase started with a pair
of consistent/inconsistent blocks, requiring 85% response
accuracy in both blocks. After reaching criterion, partici-
pants are exposed to another pair of consistent/inconsistent
blocks with an additional criterion of latency. Participants
were also required to maintain a median response latency of
2,000 ms between stimuli onset and emission of a correct
response. In case 2,000 ms had elapsed and no response was
emitted, written feedback “Go faster next time!” appeared
on the screen. Participants that failed to meet both accu-
racy and latency criteria after four pairs of practice blocks
were thanked for their participation and dismissed from the
experiment. Participants who met both accuracy and latency
criteria across a successive pair of consistent/inconsistent
practice blocks advanced to the testing phase.

The test phase comprised three pairs of consistent/incon-
sistent blocks programmed as described in the practice
phase. Participants were not required to maintain accuracy
or latency criteria during Test blocks in order to progress
through the blocks. IRAP data analysis (DIRAP scores) were
based only on the test block performances. Participant’s
scores were excluded from data analysis if their accuracy
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fell below 85% in more than one test block, or average
latency exceeded 2,000 ms in any test block. The series of
six test blocks ended with a written message “Please, call
the experimenter.”

Results and Discussion

From the 18 participants that took part in Experiment 1, 8
were excluded from data analyses for not fulfilling at least
one of the following criteria: for not achieving at least 80%
accuracy at Stage 2 test (7 participants: E1, E2, E3, E4, ES,

Table 1 Inclusion/exclusion scores and criteria for Experiment 1

Participant Phase 2 IRAP Test blocks IRAP Test blocks

Score with accuracy <85%  with latency above
2000 ms

El 33

E2 22

E3 25 5

E4 27

ES 34 3

E6 36

E7 37

E8 43 N/A N/A

P1 47

P2 47

P3 42

P4 48

P5 48

P6 45

P7 43

P8 48

P9 48

P10 41

“E” refers to an excluded participant; excluded participant E8 did
not reach the criteria in the IRAP training blocks and was dismissed
before the test blocks

E6 and E7); for not reaching the criteria in the IRAP practice
blocks (1 participant: E8); for not maintaining the neces-
sary accuracy for at least five of the six IRAP test blocks
(3 participants: E4, ES, and E6); or for not maintaining the
necessary latency for at least five of the six IRAP test blocks
(1 participant: E3; see Table 1). A total of 10 participants
met all the criteria, with relevant demographic information
available in Table 2.

MTS, Preference Test, and Rule-Following

Data analyses are based on the 10 participants that main-
tained criteria across all the experimental phases. In Phase
2 (MTS test) participants scored between 41 and 48 correct
responses. Table 3 presents results for Phase 4 (Preference
test). Nine out of 10 participants chose to ask the coher-
ent speaker for a rule for responding in the first trial. Five
participants did not ask the incoherent speaker for a rule
in any trial during the preference test. Instructional control
(actually following the rule) for the coherent speaker was
100% (or close to it) for all participants. Among the five
participants that chose the incoherent speaker in some of the
trials, instructional control was marked by variability from
0 to 100% for following the rule provided by the incoherent
speaker. In general, therefore, speaker preference appeared
to be the main influence over subsequent rule-following.

One variable that may influence rule-following behavior
is the accuracy of the initial rule (Fox & Kyonka, 2017).
Given that both speakers were accurate in Phase 4, it may
be useful to consider performance on the first trial before
receiving any feedback. It is interesting that 9 out of 10 par-
ticipants chose the coherent speaker on the first trial. To
further test the extent to which participant rule-following
was determined by previously established coherence versus
incoherence of the two speakers, the design of Phase 4 in
Experiment 2 only delivered feedback after 10 trials of rule
following.

Table 2 Demographic Data for

: Participant Age Sex Race Educational Level Profession
Experiment 1

P1 28 Male Black Bachelor's degree IT professional
P2 54 Male Black Bachelor's degree IT professional
P3 36 Female Caucasian Bachelor's degree IT professional
P4 48 Male Caucasian Bachelor's degree IT professional
P5 35 Male Caucasian Master's degree Nuclear Security Advisor
P6 37 Male Caucasian Bachelor's degree Administrative Assistant
P7 32 Male Caucasian Master's degree Engineer
P8 41 Female Caucasian Bachelor's degree Psychologist
P9 43 Male Caucasian Doctorate degree Researcher
P10 34 Male Black Bachelor's degree Lawyer
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Table 3 Tips Asked and Followed of Both Speakers in Experiment 1

Coherent Incoherent
Participant  First tip Qty tips asked  Qty tips Following index Qty tips asked Qty tips Following index
followed followed
P1 Coherent 30 30 1,00 0 0 N/A
P2 Coherent 30 30 1,00 0 0 N/A
P3 Coherent 30 30 1,00 0 0 N/A
P4 Coherent 16 16 1,00 14 13 0,93
P5 Coherent 11 11 1,00 19 17 0,89
P6 Incoherent 8 8 1,00 22 22 1,00
P7 Coherent 29 29 1,00 1 0 0,00
P8 Coherent 30 30 1,00 0 0 N/A
P9 Coherent 21 21 1,00 9 7 0,78
P10 Coherent 30 29 0,97 0 0 N/A
Total 235 234 65 59

Rule-following index was calculated by dividing tips followed by tips asked

IRAP Data

Response latency was the main datum recorded for analysis
for the IRAP data. This variable was defined as time in mil-
liseconds between trial onset and the emission of a correct
response. All latency data were processed by the D-IRAP
algorithm built into the IRAP software itself. In short, aver-
age latency scores for each of the four trial-types within
each test block pair (i.e., two successive blocks of history-
consistent and history inconsistent trials) were averaged and
divided by the standard deviation calculated across that block
pair (see Barnes-Holmes et al., 2010, for more detail). This
produced a D-IRAP score for each of the four trial-types.
Given that the current experiment was focused on the
difference in “credibility” between coherent versus incoher-
ent speakers, the two coherent speaker trial-types (coher-
ent—positive, coherent—negative) were collapsed, as were
the two incoherent speaker trial-types (incoherent—positive,
incoherent—negative). This produced a single “credibility”
score for each speaker. Table 4 lists the collapsed D-IRAP
scores for each speaker per participant. First, the IRAP
literature (e.g., Barnes-Holmes et al., 2010) predicts that
relationally coherent responses tend to be emitted more
quickly than relationally incoherent responses. Thus, posi-
tive scores would be expected for both speakers; that is, a
positive score for the coherent speaker indicates respond-
ing consistent with coherent—credible—true and coher-
ent—not credible—false; whereas a positive score for the
incoherent speaker indicates responding consistent with
incoherent—credible—false, incoherent—not credible—true.
Table 4 shows that only three of the 20 scores were nega-
tive. Based on a one-sided exact binomial test, the observed
values (N=20, K=17) provided significant support for

Table 4 IRAP Credibility Test Data for Experiment 1

Participant ~ Coherent Speaker Incoherent Speaker
(Trial-types 1 and 2 col- (Trial-types 3 and 4
lapsed) collapsed)

PO1 .89 41

P02 51 -.16

P03 .70 15

P04 -44 75

P05 .30 -.03

P06 77 .02

P07 49 43

P08 .94 .81

P09 48 .05

P10 49 .56

participants’ responding on the IRAP consistent with the
coherent speaker as credible and the incoherent as not cred-
ible (»p=0.001). In addition, given the expectation that the
coherent speaker would be more positively valenced than
the incoherent speaker, the D-IRAP score for the former
should be larger than for the latter (e.g., see Barnes-Holmes
& Harte, 2022b). The data reveal that 8 out of the 10 par-
ticipants produced a score that was more positive for the
coherent speaker than the incoherent speaker. Based on a
one-sided exact binomial test,' the observed values (N=10,
K =28) approached statistical significance (p =0.056).

! The exact binomial test was chosen because it does not require pre-
vious knowledge about the data distribution, which is particularly
useful for small sample sizes. In addition, it is helpful when consider-
ing dichotomous outcomes (e.g., positive versus negative).
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Overall, Experiment 1 replicated the findings reported by
Bianchi et al. (2021). In particular, the results showed that
relational coherence appeared to influence rule-following
and speaker preference. In addition, relational responding on
the IRAP suggested participants related the coherent speaker
as more credible than the incoherent speaker overall.? Upon
reflection, the preference test was run with a CRF feedback
contingency, which ensured that participants had immediate
feedback for following the rule presented by the speaker. In
more naturalistic settings, however, such feedback may not
be so immediate given that people do not necessarily provide
feedback following every response in a given interaction
(e.g., Malott, 2003; Maraccini et al., 2016). For example, a
recent meta-analysis by Sleiman et al. (2020), in the context
of organizational environments, reported that weekly feed-
back was the most commonly employed feedback frequency.
Experiment 2, therefore, was designed to explore the extent
to which coherence may or may not continue to influence
rule-following and speaker preference under intermittent
reinforcement contingencies.

Experiment 2

In Experiment 2, similar procedures to those of Experiment
1 were employed, except that an altered schedule of rein-
forcement was implemented during Phase 4. In particular,
a Fixed Ratio (FR) 10 was employed so that feedback for
rule-following was delivered only after 10 correct responses.

Method
Participants

Fifteen verbally competent adults (males =8) ranging in age
between 21 to 65 years (M =47.8 SD=13.22) participated in
Experiment 2. Recruitment and consent were as described
in Experiment 1.

Setting, Equipment, and Stimuli

The materials involved in the setting, equipment and stimuli
for Experiment 2 were as described in Experiment 1.

Procedure

Experiment 2 had the same sequence of phases as described
for Experiment 1 (see Fig. 1 above). However, during Phase

2 1t should be noted that the labels “coherent” and “incoherent” for
the speakers are used here to indicate if their rules were coherent (or
incoherent) with the participants’ experimental learning history (i.e.,
Phases 1, 2, and 3).

4 (Preference Test), the points were delivered according
to an FR10 schedule of reinforcement (instead of a CRF);
that is, points were only added to the counter after every 10
correct responses. In addition, the instructions given to the
participant before the task began were modified slightly to
reflect that change:

Ok, you advanced to the next stage! You will be pre-
sented with two images on the screen that you must
choose, and only one of them will give you 10 points.
You should ask for tips from one of the two helpers
from the previous stage once each attempt. After ask-
ing for the tip, click on one of the images to select it.
Important: The computer will record your correct and
wrong answers on every trial, but you will only receive
your points at every 10 correct answers! Try to accu-
mulate as many points as possible! (press spacebar to
continue).

Results and Discussion

From the 15 participants that took part in Experiment 2, 5
were excluded from data analyses for not fulfilling at least
one of the following criteria: for not achieving at least 80%
accuracy during the Stage 2 test (4 participants: E2, E3, E4,
E5); for not maintaining the required accuracy criteria for
at least 5 of the 6 IRAP test blocks (2 participants: E1 and
E2); or for not maintaining the required accuracy or latency
criteria for at least 5 of the 6 IRAP test blocks (1 participant:
El; see Table 5). A total of 10 participants met all the crite-
ria for Experiment 2, with relevant demographic information
presented in Table 6.

MTS, Preference Test and Rule-Following

Data analyses are based on the 10 participants that main-
tained criteria across all experimental phases. In Phase
2 (MTS test) participants scored from 39 to 48 correct
responses during tests. Table 7 presents the results of Phase
4 (preference test and rule-following). Eight of the 10 par-
ticipants chose the coherent speaker to ask for advice on
the first trial. Four participants did not ask the incoherent
speaker on any trial during the preference test. Instructional
control (following the rule) for the coherent speaker was
100% for all participants. Among the four participants who
chose the incoherent speaker in some of the trials, instruc-
tional control was marked by variability from 0 to 100% of
rule following (see Table 8). Once again, therefore, speaker
preference appeared to be the main influence over subse-
quent rule-following.

In addition, P16 and P20 chose and followed the rule of
the incoherent speaker on the first trial, but preferred the
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Table 5 Inclusion/Exclusion scores and criteria for Experiment 2

coherent speaker on subsequent trials (see Table 9). This
can be interpreted as additional evidence that the partici-

Participant Phase 2 Score IRAP Test blocks  IRAP Test blocks
with accu- with latency above pants behavior in Phase 4 was not solely determined, at least
racy <85% 2000 ms initially, by the accuracy of the rules, but instead by their

- 46 9 A history with the previous phases.
- 18 : The IRAP data was processed as in Experiment 1, and
B3 13 trial-types were similarly collapsed to generate a single
4 29 credibility score for each speaker. Table 10 lists the col-
ES 13 lapsed D-IRAP score for each speaker per participant. As
P1 43 in Experiment 1, in only 3 of the 20 cases were the scores
22 41 negative. Based on a one-sided exact binomial test, the
P3 43 observed values (N=20, K=17) provided significant sup-
P4 43 port for participants responding on the IRAP consistent with
ps a4 the coherent speaker as credible and the incoherent as not
P6 43 credible (p=0.001). With respect to whether the coherent
7 43 speaker score was more positive than the incoherent speaker
Pg 43 score, however, visual inspection of data reveal some vari-
P9 47 ability. That is, 5 out of the 10 participants produced a score
P10 29 that was more positive for the coherent speaker than the
Table 6 Demographics Data for Participant Age Sex Race Educational Level Profession
Experiment 2

P11 34 Male Caucasian Master's degree Archivist

P12 56 Male Asian Bachelor's degree IT professional

P13 55 Male Caucasian Doctorate degree IT professional

P14 39 Male Caucasian Master's degree IT professional

P15 46 Female Caucasian Bachelor's degree IT professional

P16 34 Male Caucasian Bachelor's degree IT professional

P17 38 Female Caucasian Bachelor's degree Speech Therapist

P18 65 Female Caucasian Bachelor's degree Sales executive

P19 21 Female Caucasian Bachelor's degree Pharmacist

P20 39 Male Caucasian Bachelor's degree IT professional
Table7 Tips Asked and . Coherent Incoherent
Followed of Both Speakers in
Experiment 2 Participant  First tip Qty tips asked Qty tips  Following Qty tips asked Qty tips Following

followed index followed index

P11 Coherent 30 30 1 0 0 N/A

P12 Coherent 30 30 1 0 0 N/A

P13 Coherent 26 26 1 4 0 0,00

P14 Coherent 30 30 1 0 0 N/A

P15 Coherent 25 25 1 5 0 0,00

P16 Incoherent 16 16 1 14 14 1,00

P17 Coherent 30 30 1 0 N/A

P18 Coherent 25 25 1 5 0 0,00

P19 Coherent 15 15 1 15 15 1,00

P20 Incoherent 28 28 1 2 2 1,00

Total 255 255 45 31

Rule-following index was calculated by dividing tips followed by tips asked
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Table 8 Trial by Trial behavior

of P11 to P20 in Phase 4 of Trial P11 P12 P13 P14 P15 P16 P17 P18 P19 P20
Experiment 2 T F T F T F T F T F T F T F T F T F T F
1 c vy Cy Cy CYy CYlIlI Y CYOCYCY'1Il Y
2 c ¥y Cy Cy Cy CYy CYy CYy cy 11l Y CY
3 c vy ¢y Cy ¢C Yyl NCYCYTCYCY CY
4 c vy ¢y Cy Cy CYy CYy CYy  cCcy 1 1Il Y CY
5 c ¥y Cy ¢CYy €Cy CYy CYy CYy cCcy  CcyYyY 1 1l Yy
6 c ¥y ¢y Cy CcCy CYy CYy CYy cy 1l Y CY
7 c vy ¢ Yy I N CY I NCYCYCYCY CY
8 c vy Cy Cy Cy CYy CYy CYy cCcy 11l Y CY
9 c ¥y Cy ¢Cy Cy CYy €CYy CYy cCcy  CyY CyY
10 c vy ¢y Cy ¢CYy CYyl Y CYy O Y1l Y CY
11 c vy ¢y Cy ¢C Yyl NCYCYO CY Il Y CY
12 c Yy C y I NCY CyY CY CY CY CY CY
13 c ¥y ¢y Cy Cy CYyl Yy CY T Y1l Y CY
14 c vy ¢ Yy I NCY CY Il Y CY CYCY C Y
15 c vy Cy Cy €CYy CYyl Yy CY O Y1l Y CY
16 c ¥y Cy ¢y ¢Cy ¢CYyl Yy CYCyYCY CY
17 c vy ¢y Cy €Yyl NI Y CY 1 NI Y CY
18 c vy ¢y Cy €CYy CYIlI Y CY I NTCY CY
19 c vy ¢y ¢Ccy ¢Ccy ¢CYylI Yy cCcYy Yy 1Tl Y C Y
20 c Yy ¢ y I NCY CY I Y CY CYCY CY
21 c Yy CcCy ¢y ¢CcCy ¢y CcCy ¢cy cy 11l Y CY
22 c vy ¢y ¢Ccy ¢y €CYyl Y CY O CyYCY CY
23 c vy ¢y ¢y Cy ¢CYylIlI Y CY I NI Y CY
24 c Yy C y ¢y ¢y ¢CYy €Cy CYy Ccy CyY C Yy
25 c Yy CcCy ¢y ¢y I NCYCYO CY Il Y CY
26 c vy ¢y ¢y ¢y CYy €CYy €CYI NI CYCY
27 c vy ¢y ¢y ¢y ¢y €Cy €CYI NI Y CY
28 c Yy CcCy ¢y ¢y ¢yl Yy CYy  CyYyYCY CY
29 c vy ¢y ¢y ¢y €CYyl Y CyYy O CyY1Il Y CY
30 c vy ¢y ¢Cy €Cy CYy CYy CYy  cCcy O CyYy cCcy

T stands for “Tip”; F stands for "Followed”; C stands for "Coherent”; I stands for "Incoherent”; Y stands
for "Yes/Followed”; N stands for "No/Not followed.” For the first 10 trials (i.e., before receiving any feed-
back) tips were asked from the coherent speaker 88% of the time and was always followed

incoherent speaker, whereas the other five participants pro-
duced a score that was more positive for the incoherent than
coherent speaker. Based on a one-sided exact binomial test,
the observed values (N=10, K=35) did not provide support
for participants relating to the coherent speaker as more
credible than the incoherent speaker, p=0.5.

Overall, Experiment 2 replicated the findings reported
by Bianchi et al. (2021), and Experiment 1 of the cur-
rent study, with respect to speaker preference and rule-
following. That is, the results showed that relational
coherence again appeared to influence rule-following and
speaker preference. It is interesting that although relational
responding on the IRAP suggested participants again
related the coherent speaker as credible and the incoher-
ent speaker as not credible overall, the extent to which

responding to the coherent speaker generated more posi-
tive scores than the incoherent speaker was more varied
than in Experiment 1. In particular, the results of Experi-
ment 2 indicated a 50/50 split between the two speakers’
scores on this comparison.

General Discussion

The current study was a systematic replication and exten-
sion of Bianchi et al. (2021), which evaluated the influ-
ence of relational coherence upon speaker preference and
subsequent rule-following behavior. Results showed that
a history of relational coherence with each speaker had a
reliable impact upon the preference test and rule-following
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Table 9 Trial by Trial behavior of P16 and P20 in Phase 4 of Experi-
ment 2

Trial P16 P20
Tip Followed Tip Followed

1 Incoherent Yes Incoherent Yes
2 Coherent Yes Coherent Yes
3 Coherent Yes Coherent Yes
4 Coherent Yes Coherent Yes
5 Coherent Yes Incoherent Yes
6 Coherent Yes Coherent Yes
7 Coherent Yes Coherent Yes
8 Coherent Yes Coherent Yes
9 Coherent Yes Coherent Yes
10 Incoherent Yes Coherent Yes
11 Coherent Yes Coherent Yes
12 Coherent Yes Coherent Yes
13 Incoherent Yes Coherent Yes
14 Incoherent Yes Coherent Yes
15 Incoherent Yes Coherent Yes
16 Incoherent Yes Coherent Yes
17 Incoherent Yes Coherent Yes
18 Incoherent Yes Coherent Yes
19 Incoherent Yes Coherent Yes
20 Incoherent Yes Coherent Yes
21 Coherent Yes Coherent Yes
22 Incoherent Yes Coherent Yes
23 Incoherent Yes Coherent Yes
24 Coherent Yes Coherent Yes
25 Coherent Yes Coherent Yes
26 Coherent Yes Coherent Yes
27 Coherent Yes Coherent Yes
28 Incoherent Yes Coherent Yes
29 Incoherent Yes Coherent Yes
30 Coherent Yes Coherent Yes

In accordance with the FR10 schedule, points were first delivered on
the 10th trial

behaviors of participants, irrespective of the reinforce-
ment schedule in place (CRF in Experiment 1 and FR10
in Experiment 2). That is, as in Bianchi et al., participants
tended, overall, to prefer the coherent over the incoherent
speaker, and respond in line with the rule provided by that
(coherent) speaker. This suggests that the extent to which
the rule was coherent with previously established patterns
of responding seemed to exert at least some control over
preference of a speaker and following rules provided by
that speaker.

On balance, this control was not complete across all par-
ticipants. In particular, five participants in Experiment 1 and
six in Experiment 2 also chose the incoherent speaker on
some trials, and in some cases followed the rule provided

Table 10 IRAP Credibility Test Data for Experiment 2

Participant ~ Coherent Speaker Incoherent Speaker
(Trial-types 1 and 2 (Trial-types 3 and 4
collapsed) collapsed)

P11 51 53

P12 .84 27

P13 48 .19

P14 .23 28

P15 12 .98

P16 28 .30

P17 72 .07

P18 .62 -35

P19 .56 -.06

P20 -.09 41

by that speaker. In having done so of course, the incoher-
ent properties of that speaker would have been undermined
because points were rewarded for following that speaker’s
rule. The tendency to choose and follow the rules of the
incoherent speaker thereafter could thus be readily explained
in terms of this history of reinforcement. However, it
remains unclear why some participants chose the incoher-
ent speaker and then followed their rule in the first instance
(i.e., when there was no history of reinforcement for doing
s0). Although the use of points as reinforcers, when they
are exchangeable for nothing, can be considered a valid
approach in experimental settings (see Galizio & Buskist,
1988; see also Fox & Kyonka, 2017, for a commentary con-
cerning the ubiquitous use of points in video and smartphone
games), it is possible that in the current study that the points
were relatively weak as reinforcers and thus other variables
may have come in to play. For example, it may be that an
inverted experimenter effect may have emerged in which
these participants deliberately engaged in behavior that
they perceived to be the opposite of what the experimenter
“wanted.” As an alternative, perhaps participants simply
engaged in some element of exploratory behavior to test
their own verbal rules about the nature of the experiment
itself (perhaps future studies could also collect verbal reports
from participants as a way of monitoring their self-generated
rules). Irrespective of what variables may have been at play
here, it may be useful in future studies to seek to increase
the reinforcing value of the points (e.g., by rendering them
exchangeable for money or course credit) and/or introduce
the loss of points for incorrect responding.

Unlike Bianchi et al. (2021), the current study gave par-
ticipants an IRAP after the rule-following task that sought
to evaluate responding to the “credibility” of each speaker
using positive (e.g., reliable) and negative (e.g., unreliable)
words. Overall, the number of IRAP effects were signifi-
cantly in the expected direction (i.e., in both experiments
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17 out of the 20 scores were positive) and in no case did any
of the 20 participants produce two negative IRAP scores
(i.e., one for each speaker). It is interesting that the specific
reinforcement schedule in place during the speaker prefer-
ence and rule-following test seemed to differentially affect
the relationship between the two IRAP scores. As pointed
out previously, we argued that the coherent speaker may be
more positively valenced than the incoherent speaker, and
thus the D-IRAP score for the former should be larger than
for the latter. In particular, in Experiment 1 (CRF schedule),
8 out of 10 participants clearly showed this pattern; but in
Experiment 2 (FR10 schedule), only half did so. Of course,
the difference between these two groups is only three par-
ticipants showing the effect (i.e., 8 in Experiment 1 versus
5 in Experiment 2) and thus it would be unwise to draw
any strong conclusions from this preliminary finding. In a
conceptual sense, however, this finding suggests that that the
delivery of more frequent reinforcement may increase the
differential valence properties of the speakers as indicated
by the IRAP. However, this effect would need to be repli-
cated and developed before extrapolating further based on
the current data and any future work employing the IRAP
should be tied specifically to recently proposed functional-
analytic models of IRAP effects (see Barnes-Holmes &
Harte, 2022b).

In considering how to take the current research forward,
the HDML framework described in the Introduction may
continue to be of assistance. For example, the current experi-
ments comprised a preparation whereby stimulus pairings
were presented in the training, testing, and establishment
of coherent and incoherent speakers. Future work could
examine the impact of replacing these stimulus pairings
with derived stimulus relations of increasing complexity
(i.e., the levels of the HDML). One such experiment, for
instance, could involve training baseline relations in Phase
1 (e.g., AB and AC), testing for mutually and combinatori-
ally entailed relations in Phase 2 (BA, CA, BC, and CB),
followed by presenting these derived relations in Phase 3 to
establish coherent and incoherent speakers. Would the same
speaker preference and rule-following patterns be observed
in Phase 4 given derived rather than directly trained rela-
tions? How would these patterns potentially change with
increasing relational complexity (e.g., invoking more com-
plex derived relational networks instead of combinatori-
ally entailed derived relations) or manipulations of other
dimensions (e.g., providing many versus few opportunities
to derive the novel relations)?

Furthermore, it may be interesting to manipulate the
extent to which coherence affects upon rule-following and
speaker preference when the speakers themselves partici-
pate in derived relations with other speakers. For example,
imagine an experiment in which speakers Al, B1, and C1
are established as equivalent to one another, as are speakers

A2, B2, and C2. Speakers Al and A2 could then be estab-
lished as coherent and incoherent, respectively, in a man-
ner similar to the current preparation. Would presenting
speakers C1 and C2 in the preference and rule-following
tests produce similar results to those found currently even
though these speakers had never been directly established as
coherent and incoherent? Such explorations may contribute
toward developing a more complete model of rule-following
in the natural environment and may speak more directly to
socially relevant areas such as social prejudice. For example,
individuals may be more likely to follow the advice or rules
provided by a stranger (C1) if that stranger belongs to the
individual’s ingroup (A1 and B1) rather than their outgroup
(A2 and B2).

Given that the current work was largely a systematic
replication of the study by Bianchi et al. (2021), the same
limitations associated with that experiment still apply here
and should be considered in any future work. In particu-
lar, Bianchi et al. suggested that the order in which speak-
ers were established as coherent and incoherent in Phase 3
may have presented a confound. In this Phase, the coherent
speaker was always presented to participants first and thus
the resulting patterns of preference and rule-following may
have been subject to an order effect. That is, it is possible
that such a procedure may have biased participants in favor
of the coherent speaker. Would the same results be found if
this had been counterbalanced across participants? In addi-
tion, given the number of participants who failed to meet
criteria in during relational testing (Phase 2) following the
stimulus pairing procedure, future studies might incorpo-
rate interspersed probes during training (e.g., see Delgado
& Rodriguez, 2022).

In closing, it should be emphasized once again that the
current preliminary work should be seen as part of a broader
attempt to build an experimental model of rule-following as
symbolic relations, using relatively precise technical terms,
guided by the HDML framework (see Harte & Barnes-
Holmes, 2022, for an overview of other relevant work from
this general research agenda). The current experiment
involved exploring the extent to which relational coherence
affected upon preference for speakers who provide “rules”
that differ in the extent to which they cohere with previ-
ously established patterns of relational responding. As sug-
gested above, further exploration of this line of research
could have interesting real-world implications in terms of
ingroup/outgroup effects and social prejudice, for example.
In addition, it seems important to continue to develop mul-
tiple experimental paradigms for assessing coherence and
rule-following different from those already in the literature
(e.g., Harte et al., 2020a, 2020b). Doing so will be particu-
larly important in developing a more complete understand-
ing of the impact of relational/verbal coherence in various
contexts, thus working towards the behavior-analytic goals
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of prediction-and-influence, with precision, scope and depth.
The current study provides a successful preliminary step in
this regard.
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