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Abstract 

Rule-governed behavior and its role in generating insensitivity to direct contingencies of 

reinforcement have been implicated in human psychological suffering. In addition, the human 

capacity to engage in derived relational responding has also been used to explain specific 

human maladaptive behaviors, such as irrational fears. To date, however, very little research 

has attempted to integrate research on contingency insensitivity and derived relations. The 

current work sought to fill this gap. Across two experiments participants received either a 

direct rule (Direct Rule Condition) or a rule that involved a novel derived relational response 

(Derived Rule Condition). Provision of a direct rule resulted in more persistent rule-following 

in the face of competing contingencies, but only when the opportunity to follow the reinforced 

rule beforehand was relatively protracted. Furthermore, only in the Direct Rule Condition 

were there significant correlations between rule compliance and stress. A post-hoc 

interpretation of the findings is provided. 
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Behavior analysts have studied human language and cognition as derived relational 

responding for some decades. The basic paradigm was first demonstrated in the phenomenon 

of stimulus equivalence (see Sidman 1994, for a book-length review). This basic effect is 

defined as the emergence of unreinforced or untrained matching responses based on a small 

set of trained responses. For example, when a person is trained to match two abstract stimuli 

to a third (e.g., Zid-Paf and Zid-Vek), untrained matching responses frequently appear in the 

absence of additional learning (e.g., Paf-Vek and Vek-Paf). When such a pattern of 

unreinforced responses occurs, the stimuli are said to form an equivalence class or relation. 

Importantly, this behavioral effect appeared to provide a functional analysis of symbolic 

meaning or symbol-referent specification (Sidman, 1994, p. 561-563). In other words, 

functionally speaking, a stimulus could only be defined as specifying another stimulus if it 

participated in an equivalence class with that other stimulus.  

The relationship between stimulus equivalence and human language, and cognition 

more broadly, emerged in the form of relational frame theory (RFT, Hayes, Barnes-Holmes, 

& Roche, 2001). Specifically, the theory argued that equivalence relations constituted just one 

type of overarching or generalized operant of arbitrarily applicable relational responding 

(AARR). According to this view, exposure to an extended history of relevant reinforced 

exemplars serves to establish particular patterns of relational response units, defined as 

relational frames (Barnes-Holmes & Barnes-Holmes, 2000). For example, a young child 

would likely be exposed to direct contingencies of reinforcement by the verbal community for 

pointing to the family dog upon hearing the word “dog” or the specific dog’s name (e.g., 

“Rover”), and to emit other appropriate naming responses, such as saying “Rover” or “dog” 

when the dog was observed, or saying “Rover” when asked, “What is the dog’s name?” 

Across many such exemplars, involving other stimuli and contexts, eventually the operant 

class of coordinating stimuli in this way becomes abstracted, such that direct reinforcement 
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for all of the individual components of naming would no longer be required when a novel 

stimulus was encountered. Imagine, for example, that the child was shown a picture of an 

aardvark, the written word “aardvark”, and was told its name (the spoken word “aardvark”). 

Subsequently, the child may say “That’s an aardvark” when presented with the relevant 

picture or word, without any prompting or direct reinforcement for doing so. In other words, 

the generalized relational response of coordinating pictorial and spoken stimuli, and written 

words would be established, and directly reinforcing a subset of the relating behaviors 

“spontaneously” generates the complete set. Once this pattern of relational responding has 

been established, the generalized relational response could then be applied, given appropriate 

contextual cues.  

Contextual cues were thus seen as functioning as discriminative for particular patterns 

of relational responding. The cues acquired their functions through the types of histories 

described above. Thus, for example, the phrase “that is a”, as in “That is a dog” would be 

established across exemplars as a contextual cue for the complete pattern of relational 

responding (e.g., coordinating the word “dog” with actual dogs). Once the relational functions 

of such contextual cues were established in the behavioral repertoire of a young child, the 

number of stimuli that may enter into such relational response classes becomes almost infinite 

(Hayes & Hayes, 1989; Hayes et al., 2001).  

The core analytic concept of the relational frame proposed by Hayes et al. (2001) 

provided a relatively precise technical definition of AARR. Specifically, a relational frame 

was defined as possessing three properties; mutual entailment (if A is related to B, then B is 

also related to A), combinatorial mutual entailment (if A is related B and B is related to C, 

then A is related to C, and C is related to A), and the transformation of functions (the 

functions of the related stimuli are changed or transformed based upon the types of relations 

into which those stimuli enter).  
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As an account of human language and cognition, RFT provided what is still 

considered today to be the basic operant unit involved in verbal behavior – the relational 

frame. However, the seminal text on RFT (Hayes, et al., 2001) also used this unit to provide 

functional-analytic accounts of specific domains of human language and cognition, and rule-

governed behavior was one of these domains. According to RFT, a rule or instruction may be 

considered a network of relational frames typically involving coordination and temporal 

relations with contextual cues that transform specific behavioral functions. The simple 

instruction, “If the light is green, then go” involves frames of coordination between the words 

“light”, “green” and “go” and the actual events to which they refer. In addition, the words “if” 

and “then” serve as contextual cues for establishing a temporal relation between the actual 

light and the act of actually going (i.e., first light then go). And the relational network as a 

whole serves to transform the functions of the light itself, such that it now controls the act of 

“going” whenever an individual who has been presented with the rule observes the light being 

switched on. RFT thus provides a way of understanding rule-governed behavior or 

instructional control in terms of multiple stimulus relations and the transformation of 

functions. On balance, empirical research on this conceptual analysis of rule-governed 

behavior remains extremely limited. 

In contrast, particularly during the 1970’s and 1980’s, much work in behavior analysis 

was conducted on rule-following and the extent to which rule-governed behavior leads to 

insensitivity to direct contingencies of reinforcement. For example, differences in the 

behavior of humans and non-humans when they were exposed to schedules of reinforcement 

(Bentall, Lowe, & Beasty, 1985; Lowe, Beasty, & Bentall, 1983; Weiner, 1969), suggested 

that the development of human language created important species differences (Lowe, 1979). 

The basic argument was that some form of precurrent behavior, typically conceptualized as 

verbal, impacted upon responding on the reinforcement schedule (e.g., Catania, Matthews, & 



6 
 

Shimoff, 1989), and rendered human behavior less sensitive to a schedule’s reinforcement 

contingencies. Often, the so-called insensitivity effect observed with human schedule 

performance was attributed to the impact of verbal rules that were generated by human 

participants as they interacted with the scheduled contingencies (e.g., Vaughan, 1989). Insofar 

as non-humans did not possess the capacity for generating such rules, their behavior was seen 

as being directly controlled by, or entirely sensitive to, reinforcement schedules.  

From an RFT perspective, persistent rule-following, or insensitivity to reinforcement 

contingencies, might help to explain certain features of, for example, the behaviors typically 

referred to as ‘depression’. Consider two individuals, both of whom report feeling 

significantly depressed. As part of therapy, both have started exercising in a local gym, and 

both have experienced the positive effects of behavioral activation. For one individual, 

contacting the contingencies for behavioral activation leads them to maintain a frequent 

exercise regime and attend the gym on those days even when they feel little motivation to do 

so. The other individual, however, although experiencing the benefits of behavioral activation, 

follows a rule that may be described as ‘Only go to the gym when you feel motivated to do 

so’. In one case, rigidly following a rule ‘Only exercise when motivated’ may serve to 

maintain depressed-like behaviors, but in the other case, reacting to the reinforcing effects of 

exercise may help to produce a better therapeutic outcome.               

At the current time, there is a relatively rich and growing literature on derived 

relational responding and a separate substantive literature on rule-governed behavior and its 

role in generating contingency insensitivity. To date, there has been little or no research that 

has attempted to bring these two research areas together. For example, while the basic RFT 

concept of rule-governed behavior has been successfully modeled in laboratory research (e.g., 

O’Hora et al., 2014; 2004), there has been no attempt to examine the extent to which rule-

governed behavior that involves at least some element of derived relational responding 
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impacts upon insensitivity to contingencies. This is perhaps surprising given that AARR and 

excessive rule-following or contingency insensitivity have been implicated so widely in 

human psychological suffering (Hayes, Zettle, & Rosenfarb, 1989).  However, there have 

been some studies that support the basic prediction that contingency insensitivity is implicated 

in human suffering.  

For example, a recent study by McAuliffe, Hughes, and Barnes-Holmes (2014) 

presented adolescents with self-reported high versus low depression with a match-to-sample 

(MTS) task, with one visual sample stimulus and three comparisons. At the beginning of the 

experiment, participants were informed that the aim on the MTS task was to select the 

comparison that was most like the sample, and points per trial were awarded for selection 

responses that were in accordance with this rule. However, after two blocks of trials, the 

contingencies for gaining points were reversed (points were now awarded for selecting the 

comparison that was least like the sample and points were deducted for selecting the 

comparison that was most like the sample). McAuliffe et al. had predicted that participants 

with high depression would persist in following the original rule, hence showing contingency 

insensitivity. Their results supported this hypothesis when participants believed that their rule-

following was being monitored by the researchers (but see Baruch, Kanter, Busch, 

Richardson, & Barnes-Holmes, 2007). 

Given the potentially important link between persistent rule-following or contingency 

insensitivity and human suffering, there may be considerable value in exploring potential 

links between AARR and persistent rule-following. For example, is rule-following that 

requires deriving a novel stimulus relation more or less likely to produce contingency 

insensitivity than a rule that does not require that derivation? And if so, what critical variables 

might be involved in moderating this effect, including levels of human suffering itself? The 

primary purpose of the current study was to begin to address this gap in the literature.  
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Across two experiments, we manipulated the amount of opportunities to follow a rule 

that either did or did not require a novel derived relational response. A matching task similar 

to that employed by McAuliffe et al. (2014) was employed. In Experiment 1, all participants 

received 10 trials in which the rules matched the task contingencies before the contingencies 

were reversed and participants were required to complete an additional 50 MTS trials. The 

key purpose of the experiment was to determine if participants persisted in rule-following in 

the face of reversed contingencies and if this rule-following differed for rules that required, 

versus did not require, derived relational responding1. Experiment 2 partially replicated 

Experiment 1, but participants were provided with 100 trials before the contingencies were 

reversed. Furthermore, a control (no rule) condition was added for comparison with the two 

rule conditions. Finally, we used a range of self-report measures of psychological suffering to 

determine if rule-following or contingency insensitivity2 correlated with these measures. 

Before proceeding, we should emphasize that the current study was largely exploratory and 

Experiment 1 could be seen as a type of pilot study. However, we have chosen to report the 

results of both experiments here because the contrasting results that we obtained across them 

appear to have some bearing on the on-going conceptual development of RFT and its 

potential for the analysis of human psychological suffering. We shall return to this issue in the 

                                                           
1 It is important to note that all instances of rule-governed behavior may be conceptualized as involving derived 

relational responding. Indeed, we would argue that rules that have been followed and directly reinforced many 

times should be considered as instances of AARR. However, the level of derivation involved in following a well-

established previously reinforced rule would be lower than the level of derivation involved in following a rule 

that required relatively novel derived relational responding (see Barnes-Holmes, Barnes-Holmes, Hussey, & 

Luciano, 2016, for a detailed discussion). In the current study, however, we will distinguish between the two 

Rule conditions as Direct versus Derived because we do not manipulate levels of derivation directly as an 

experimental variable. 
2 Persistent rule-following and contingency insensitivity should not be conflated. For example, contingency 

insensitivity may be used to refer to situations in which individuals simply fail to discriminate some subtle 

change in a reinforcement contingency, such as switching from a variable-ratio (VR) 20 to a VR 25 schedule. 

The current study was not concerned with this type of insensitivity. Rather, we were concerned with situations in 

which individuals may continue to follow a rule even when a change in the contingencies has been directly 

contacted. That is, we examined the extent to which rule-following continued when the reinforcement 

contingencies on a MTS task were reversed completely, and thus it was impossible that rule-following could 

persist simply because participants failed to contact (i.e., notice) the reversed contingencies. 
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Discussion. Given the exploratory nature of the current research, we refrained from making 

specific predictions.    

Experiment 1 

Participants 

A total of 67 individuals participated, 49 females and 18 males. These ranged in age 

from 18 to 38 years old (M = 22.67, SD = 4.14), and were recruited through random 

convenience sampling from the online participant system at Ghent University. The majority of 

participants recruited through this system were bachelors or masters level students. All 

participants were Caucasian with Dutch as their first language. All were randomly assigned to 

one of two conditions, referred to as the Direct Rule Condition and the Derived Rule 

Condition. The data from 29 participants (22 from the Derived Rule Condition and 7 from the 

Direct Rule Condition) were excluded because they failed to meet specific performance 

criteria described subsequently (leaving N = 38 for analysis, 20 in the Derived Rule 

Condition, 16 females and 4 males, and 18 in the Direct Rule Condition, 12 females and 6 

males). 

Apparatus and Materials 

The experiment involved two computer-based tasks programmed in PsychoPy (version 

1.8), a Derivation Task, and a Match-to-Sample (MTS) Task. The aim of the former task was 

to allow participants to derive the critical part of the correct rule for completing the MTS task. 

The experiment also involved two questionnaires. The first of these was the Depression 

Anxiety and Stress Scale-21 (DASS-21, Lovibond & Lovibond, 1995); the Dutch version of 

this scale was employed in the current experiment (de Beurs, Van Dyck, Marquenie, Lange, 

& Blonk, 2001). The DASS comprises 3 subscales that measure depression, anxiety, and 

stress. All items (e.g., “I found it hard to wind down”) are rated on a 4-point scale from 0 (Did 

not apply to me at all) to 3 (Applied to me very much or most of the time). Subscales are 
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scored independently as follows: depression 0-28+, anxiety 0-20+, stress 0-34+. Higher scores 

indicate poorer mental health. The English version has demonstrated excellent internal 

consistency (Henry & Crawford, 2005): depression (alpha = 0.82); anxiety (alpha = 0.90); and 

stress (alpha = 0.93). The Dutch translation has yielded similar sufficient internal consistency 

(de Beurs et al.). 

The second questionnaire employed was the Acceptance and Action Questionnaire II 

(AAQ-II 7-item version; Bond et al., 2011). Again, the Dutch version was employed 

(Bernaerts, De Groot, & Kleen, 2012). The AAQ measures acceptance of negative private 

events (e.g., “My painful memories prevent me from having a fulfilling life”). All items are 

rated on a 7-point scale from 1 (Never true) to 7 (Always true), yielding a minimum of 7 and a 

maximum of 49. High scores indicate low acceptance, while low scores indicate high 

acceptance. The English version has demonstrated adequate internal consistency with alpha 

coefficients ranging from 0.78 to 0.88; the Dutch translation has yielded similar psychometric 

strength (Bernaerts et al.).  

Procedure 

The experiment involved three stages: the Derivation Task, the MTS task, and the 

questionnaires, always conducted in this order. 

The Derivation Task.  

Derived Rule Condition. The aim of the derivation task in this condition was to allow 

participants to derive the critical part of a rule for completing the subsequent MTS task (i.e., 

to choose the comparison least like the sample). The derivation task comprised 3 trial-types. 

Two of these trial-types were filler trials and had no relevance to the MTS task. The third 

trial-type was directly relevant to the MTS task.  

All 3 trial-types comprised 3 short statements, a question, and 2 response options. The 

task-relevant trial-type is presented on the left-hand side of Figure 1. This trial was denoted as 
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task-relevant because it enabled participants to abstract the meaning of the phrase “least like” 

from words in foreign languages, deemed to be obscure for Belgian participants3, and to then 

use this abstraction to respond correctly on the MTS task. In the first statement, “least like” 

was coordinated with the Irish word “eagsula”; “eagsula” was then made opposite to the 

Welsh word un; un was in turn made opposite to the Sudanese word “beda”; hence 

participants could derive that “beda” was coordinated (meant) “least like”. To respond 

correctly, participants were required to select the least like response option (rather than most 

like), by pressing the relevant key, when asked “What does beda mean?”. This was task-

relevant because “beda” was subsequently presented in the MTS task and participants were 

required to respond to “beda” as if it meant “least like”.  

INSERT FIGURE 1 HERE 

One of the task-irrelevant trial-types is presented on the right-hand side of Figure 1. 

This trial was denoted as task-irrelevant because nothing abstracted from it could be used to 

inform responding on the MTS task. In the first statement, hot was coordinated with the Irish 

word “te”; “te” was then made opposite to the Welsh word “oer”; “oer” was in turn made 

opposite to the Sudanese word “panas”; hence participants could derive that “oer” was 

coordinated (meant) “cold”. To respond correctly, participants were required to select the cold 

response option (rather than “hot”) when asked “What does oer mean”? The second 

irrelevant trial-type was similar, except that the words referred to up and down, rather than hot 

and cold. None of these words in the filler trial-types was subsequently presented in the 

instructions for the MTS task or anywhere thereafter in the experiment. Filler trials were 

included to allow the researcher to check that participants were deriving the relationships as 

predicted, rather than responding by chance (see below). 

                                                           
3 It should be noted that while no formal check was made to ensure participants did not speak Irish, Welsh or 

Sudanese, these languages were deemed to be relatively obscure for this sample of participants. Similarly, no 
participant made any indication at any stage throughout the experiment, or in the debriefing afterwards, that they 

had any sort of proficiency in any of these languages or knew any of the words used.  
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Participants received 8 presentations of the fillers (4 exposures to each of 2 trial-types) 

and 4 presentations of the task-relevant trial-type. The sequence of the presentation of the 

trial-types was fixed: filler trial-type 1, filler trial-type 2, and then the task-relevant trial-type. 

This sequence was presented 4 times in that order to ensure that the task-relevant trial-type 

exposures were not noticeably different from the filler trial-types. An accuracy criterion was 

applied that required correct responding in the last 10/12 responses in the Derivation Task. 

The criterion also required correct responses on all 4 exposures to the task-relevant trial-type. 

If participants did not reach the criterion on the first exposure, they repeated the task up to 

three times. All participants proceeded to the MTS task when they had achieved the criteria or 

completed 3 exposures to the Derivation Task. Data from participants who failed to reach the 

criteria on the third exposure were not included in subsequent analyses. 

Direct Rule Condition. The Direct Rule Condition was similar to the Derived Rule 

Condition, except that a third filler trial-type replaced the task-relevant trial-type. This trial-

type employed words that meant “black” and “white” in Irish, Welsh, and Sudanese. All three 

trial-types were thus irrelevant to the rule that participants subsequently received on the MTS 

task. 

MTS Task. During each trial, a sample stimulus (random shape) was presented at the 

top of the screen, with three comparison stimuli (all random shapes, but none identical to the 

sample nor each other) along the bottom (see Figure 2). Each comparison varied in its 

similarity to the sample presented. That is, one comparison was clearly the most like the 

sample (same basic shape with minor variations, see right-hand side of Figure 2). Another 

comparison was also clearly like the sample, but had more variations in shape (see left-hand 

side of Figure 2), rendering it less like the sample than the previous comparison. Finally, the 

third comparison was clearly the least like the sample because it comprised a different shape, 

with little or no overlapping features (middle of Figure 2). Each sample and three-comparison 
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combination comprised an individual stimulus set, such that only those comparisons appeared 

in the presence of that sample. A total of 54 stimulus sets were used in the experiment with 

each being presented at least once and no more than twice.  

INSERT FIGURE 2 HERE 

All participants were explicitly advised to try to gain as many points as possible in the 

MTS task, but additional instructions varied across conditions. All participants were 

instructed that “In the next part of the experiment you will be presented with a sample 

stimulus at the top of the screen and three target stimuli at the bottom of the screen”. In the 

Direct Rule Condition, participants were explicitly instructed to “Respond by selecting the 

target stimulus that is LEAST LIKE the sample stimulus”. In the Derived Rule Condition, 

participants were instructed to “Respond by selecting the target stimulus that is BEDA (i.e., 

least like) the sample stimulus”.       

The MTS task comprised 60 trials. On all trials, participants emitted a response by 

pressing the key (D, G, or K) directly below the comparison they wished to select (see Figure 

2). For all participants, the task on the first block of trials involved selecting the comparison 

that was least like the sample. When a correct response was emitted, one point was awarded, 

and the screen cleared immediately to present the total number of points achieved thus far (in 

large red text in the center of the screen) for 3secs. Emitting an incorrect response resulted in 

the loss of one point, again followed by a display of the total number of points so far. For both 

conditions, the feedback contingencies for the first 10 trials were consistent with the directly 

instructed or derived rule. After these 10 trials, the task contingencies were reversed. That is, 

for all participants, the contingencies for correct and incorrect responding switched, without 

warning for the final 50 trials. During these trials, therefore, correct responding now involved 

selecting the comparison that was most like the sample, while incorrect responding involved 

selecting either of the two remaining comparisons.  
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Questionnaires. After the MTS task, participants completed the DASS-21 and the 

AAQ-II. 

Results 

For analysis, participants in both conditions were subject to a strict accuracy criterion 

that required correct responding on at least 8 out of the first 10 trials in the MTS task, thus 

reducing the likelihood that participants learned to match, based purely on trial and error 

(rather than by the direct rule or its derived version). The data from participants who did not 

meet this accuracy criterion in the initial trials were excluded.  

 Insofar as the primary aim of the experiment was to compare performances between 

the Direct and Derived Rule Conditions, the data from the 50 trials presented after the 

contingency reversal were analyzed in two related ways. We employed a measure of rule 

compliance, defined as the total number of responses (out of 50) that were consistent with the 

(“least like”/“BEDA”) rule or derivation, but were inconsistent with the reversed 

contingencies for those 50 trials. The mean total number of responses (out of 50) that were 

consistent with the rule/derivation (i.e., level of rule compliance) for each of the two 

conditions were similar; Direct Rule Condition M = 19.78, SD = 16.47; Derived Rule 

Condition M = 17.55, SD = 15.98. An independent t-test confirmed that this small difference 

was non-significant (p = .68). 

The second way in which the data were analyzed was designed to indicate the point at 

which participants stopped following the initial rule and began to respond in accordance with 

the reversed contingencies (i.e., contingency sensitivity). Our concern here was that some 

participants may have shown contingency sensitivity relatively early in the 50 trials by 

switching their responding, but subsequently reverted back to rule-following after only a 

small number of trials. Overall therefore, participants may have shown relatively rapid 

contingency sensitivity, but because the overall number of rule-consistent responses would 
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have remained high, the metric would not have accurately reflected sensitivity per se. On 

balance, to control for the occasional or “random” rule-inconsistent response, contingency 

sensitivity was defined as the point at which responding in accordance with the reversed 

contingency emerged and did not return reliably to a rule-consistent pattern. Contingency 

sensitivity, therefore, was defined as 3 or more consecutive responses in accordance with the 

reversed contingency followed by no more than 4 consecutive rule-consistent responses 

thereafter. More informally, contingency sensitivity referred to the point at which participants 

tended to respond in accordance with the reversed contingency and continued to do so across 

most of the remaining trials. The point at this occurred was again similar across the two 

conditions; Direct Rule Condition = 21.33, SD = 16.32; Derived Rule Condition = 19.45, SD 

= 16.27). An independent t-test again confirmed that this small difference was non-significant 

(p = .72).  

Correlational analyses were also conducted between the DASS and the AAQ scores 

and the scores for rule compliance and contingency sensitivity for both conditions. Of the 20 

correlations possible, none proved significant (all ps >.23). 

Experiment 2 

 Although there was little evidence for the impact of the Direct versus Derived Rule 

manipulation in Experiment 1, in the study reported by McAuliffe et al. (2014) participants 

were exposed to two blocks of 40 MTS trials before the contingencies switched (i.e., 80 

trials). At this point, therefore, we decided to replicate Experiment 1 but increase the number 

of MTS trials participants were required to complete before the feedback contingencies 

switched. In addition, we also included a control condition in which participants did not 

receive a formal rule for the MTS task.  

Participants 
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A total of 140 individuals participated, 106 females and 34 males. Participants ranged 

from 18 to 49 years (M = 22.04, SD = 4.14), and were again recruited through random 

convenience sampling from the online participant system at Ghent University. Again, the 

majority of participants recruited through this system were bachelors or masters level 

students. All participants were Caucasian with Dutch as their first language. All, except 25, 

were randomly assigned to one of two conditions, referred to, again, as the Direct Rule 

Condition and the Derived Rule Condition, with the remaining 25 participants assigned to the 

Control Condition. The data from 63 participants (46 from the Derived Rule Condition, 5 

from the Direct Rule Condition, and 12 from the Control Condition) were excluded because 

they failed to meet specific performance criteria described subsequently (leaving N = 77 for 

analysis, 30 in the Derived Rule Condition, 24 females and 6 males, 34 in the Direct Rule 

Condition, 24 females and 10 males, and 13 in the Control Condition, 8 females and 5 males). 

Apparatus and Materials 

All materials and apparatus were similar to Experiment 1, with the exception of a 

minor change to the MTS task. The experiment now involved a total of 56 stimulus sets, each 

presented at least once and no more than three times, for a maximum of 150 trials. 

Procedure 

The procedure for Experiment 2 was similar to the previous experiment, with the 

exception of two modifications to the MTS task. First, the MTS task now comprised 150 trials 

(rather than 60). Of these, the first 100 trials (rather than 10) involved a match between the 

task contingencies and the directly instructed or derived rule. Second, participants in the 

Control Condition received only instructions that highlighted the need to acquire points for 

correct responding (i.e., there was no explicit reference to any rule for matching).  

Results 
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The strict accuracy criterion that required correct responding on the first 8/10 MTS 

trials, as in Experiment 1, remained in place for the Direct Rule and Derived Rule Conditions 

in Experiment 2. It was not feasible to apply this criterion to the Control Condition because 

very few participants would meet it (i.e., they had no rule, neither direct nor derived, to follow 

during their initial exposure to the MTS task). In fact, none of the Control participants emitted 

8/10 correct responses in the first 10 trials. Participants from all three conditions, however, 

were required to achieve 80/100 correct responses prior to the switch in feedback 

contingencies. The assumption here was that an acceptable number of Control participants 

would have adapted to the contingencies across the first 20 trials and would thus achieve the 

80/100 criterion. The data from participants who did not meet this accuracy criterion were 

excluded. All analyses were identical to the previous experiment. 

In terms of rule compliance, the mean total numbers of responses (out of 50) 

consistent with the initial rule for all three conditions are presented in Figure 4 (left-hand 

side). In contrast to Experiment 1, the means differed considerably across conditions. 

Participants in the Direct Rule Condition emitted more responses (M = 31.09, SD = 17.95) in 

accordance with the original rule than both the Derived Rule Condition (M= 19.27, SD = 

14.57) and the Control Condition (M = 7.92, SD = 2.84). A one-way ANOVA proved to be 

significant, F(2, 74) = 12.227, p < .001, ηp
2 = .25, with post-hoc tests (Fisher’s PLSD) 

indicating significant differences between: the Direct Rule and Derived Rule Conditions (p = 

.003); the Direct Rule and Control Conditions (p < .001); and the Derived Rule and Control 

Conditions (p = .03).  

INSERT FIGURE 3 HERE 

The mean total number of responses for contingency sensitivity for the three 

conditions are presented in Figure 3 (right-hand side). Participants in the Direct Rule 

Condition required more trials (M = 32.74, SD = 18.51) to respond in accordance with the 
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new contingencies than both the Derived Rule (M = 21.03, SD = 15.81) and Control 

Conditions (M = 8.62, SD = 2.53). A one-way ANOVA proved to be significant, F(2, 74) = 

11.79, p < .001, ηp
2 = 0.24, with post-hoc tests (Fisher’s PLSD) indicating significant 

differences between: the Direct Rule and Derived Rule Conditions (p = .004); the Direct Rule 

and Control Conditions (p < .001); and the Derived Rule and Control Conditions (p = .02). 

Both sets of analyses, therefore, indicated more persistent rule-following with the provision of 

a directly instructed rule than with a rule that involved some form of derivation. Both rule 

conditions, however, produced more persistent rule-following than the no rule Control 

Condition. 

Correlational analyses were also conducted among each condition, the DASS scores, 

and AAQ scores. Of the total 30 correlations possible, two were significant. In both cases, these 

correlations were found only in the Direct Rule Condition. That is, greater rule compliance 

predicted lower stress on the DASS (r = -.34; p = .05), as did less contingency sensitivity (r = 

-.36, p = .04). These analyses suggest that participants in the Direct Rule Condition, who 

showed reduced rule-compliance, reported more stress.  

Discussion 

The data from the current study failed to produce a statistically significant difference 

between the Direct and Derived Rule Conditions in Experiment 1. In Experiment 2, however, 

significant differences emerged amongst all three conditions, with the Direct Rule Condition 

producing the most persistent rule-following and the Control Condition producing the least. 

The different outcomes across the two experiments raise some interesting questions, but 

before addressing those, it seems important to consider a procedural issue relevant to both 

experiments. 

In conducting the current study, there was a considerable difference in the number of 

participants who failed to reach the 8/10 accuracy criterion in the MTS task. For example, in 
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Experiment 1, 19/42 (45%) failed to meet this criterion in the Derived Rule Condition, 

compared with 2/26 (8%) in the Direct Rule Condition. Any difference recorded between the 

groups in terms of performance on the MTS task should, therefore, be interpreted with 

caution. However, no difference actually emerged on the key variables. Interestingly, a 

similar level of attrition was observed in Experiment 2, in that 38/76 (50%) failed to meet this 

criterion in the Derived Rule Condition, compared with 2/46 (4%) in the Direct Rule 

Condition. However, in this case, a significant difference between the groups did emerge on 

both of the key variables. Of course, this difference in attrition should be acknowledged when 

interpreting the between-group difference, but attrition alone cannot be used to explain the 

difference found in Experiment 2, because a similar difference should therefore have been 

observed in Experiment 1.  

At the present time, it remains unclear why the attrition rates were so different across 

the conditions, but a likely explanation is that the derived relational responding required in the 

Derived Rule Condition failed to transfer, for some reason, to the MTS task. Perhaps 

numerous differences in the topographical stimulus properties of the two tasks served to 

undermine the transfer that was required. Or more informally, participants simply failed to see 

the connection between the two tasks in terms of the single common word “Beda”. Seeing the 

connection between the two tasks was completely unnecessary for participants in the Direct 

Rule Condition because no novel derivation was required. Perhaps future studies could 

include some procedural instruction that would increase the required transfer, such as 

encouraging participants to apply what they learned in the Derivation Task to the MTS task. 

As noted in the Introduction, a recent study found that participants with high 

depression persisted in rule-following, when they believed that their rule-following was being 

monitored by the researchers (McAuliffe et al., 2014). A direct comparison of this study with 

the current findings is difficult because the studies differed in many ways. For example, 
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McAuliffe et al. employed adolescent pupils who were categorized into groups of high versus 

low depression, whereas the current study employed randomly sampled bachelors and masters 

level students. Furthermore, the condition in which a difference in persistent rule-following 

was observed in the McAuliffe et al. study between high and low depressed individuals placed 

a considerable emphasis on the fact that participants were being monitored by the 

experimenter, whereas in the current study this was not the case. The primary manipulation in 

the current study was direct versus derived rule-following, thus it remains unclear to what 

extent participants felt they were being closely monitored for (direct or derived) rule-

following by the experimenter. Perhaps future studies could examine the interaction between 

direct versus derived rule-following and level of monitoring by the experimenter.  

The key finding in the current study was the differences recorded across the three 

conditions in Experiment 2. Although the research was exploratory, it seems important to 

offer some form of RFT-based explanation, albeit post-hoc, for the current findings. As noted 

in the Introduction (footnote 1), we have distinguished between direct and derived rule-

following as if they were completely dichotomous conditions, but strictly speaking, for RFT, 

even the Direct Rule Condition involved a certain level of derivation. From this theoretical 

perspective, it appears that lower levels of derivation (Direct Rule Condition) may have 

produced more persistent rule-following than higher levels of derivation (Derived Rule 

Condition). This interpretation is certainly consistent with the suggestion that relational 

flexibility (in rule-following) may vary as a function of levels of derivation (see Barnes-

Holmes, et al., 2016). Or more informally, we may “give up on a rule” more readily when it 

no longer works for us if the rule requires some recent derivation in terms of understanding its 

meaning. 

Of course, this interpretation of the current findings does not address the fact that 

levels of derivation appeared to have little impact on relational flexibility in Experiment 1 
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(i.e., because there was no obvious difference between the Direct Rule Condition and Derived 

Rule Conditions). On balance, Barnes-Holmes et al. (2016) also argued that relational 

coherence may interact in a dynamic fashion with levels of derivation and relational 

flexibility. If this was the case, then perhaps the contrasting results of Experiments 1 and 2 

may be explained readily by RFT. Specifically, it could be argued that relational coherence 

between the rule and the contingencies in Experiment 1 was considerably lower than in 

Experiment 2 (because participants completed only 10 versus 100 trials, respectively, before 

the contingencies switched). Or, more informally, participants may have been a great deal 

more certain that the rule was correct (i.e., coherent with the contingencies) in Experiment 2 

than in Experiment 1. If this interpretation is correct, then it suggests that the relationship 

between levels of derivation and relational flexibility (in rule-following) is moderated by 

levels of relational coherence. Or more precisely, level of derivation impacts more on 

relational flexibility when relational coherence is high rather than low.  

At this point it seems important to acknowledge that the foregoing post-hoc 

interpretation is consistent with a multi-dimensional, multi-level (MDML) framework for 

analyzing the dynamics of AARR as presented in Barnes-Holmes, et al. (2016), but the 

experiments were not based directly upon it. Rather, the current research and framework have 

co-evolved in an inductive manner within our research group. At the present time, therefore, 

the foregoing interpretation must remain highly speculative, although potentially instructive in 

terms of what variables might be manipulated in future studies, such as levels of derivation 

and/or coherence. 

 Another potentially interesting finding arising from the current study was the fact that 

lower levels of persistent rule-following predicted higher levels of stress on the DASS, but 

only in the Direct Rule Condition in Experiment 2. Again, an explanation for this finding 

must remain tentative at the present time, but it is worth noting that the DASS was presented 
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to all participants after completing the experimental tasks, and thus the self-reported stress 

levels may have been influenced by those very tasks. If this was the case, then abandoning a 

rule when coherence is relatively high, and derivation is relatively low, may increase levels of 

stress. More informally, the more participants felt they were disobeying a clear and well-

established rule, the more stress they experienced. If this interpretation is correct, perhaps 

increased relational flexibility (in rule-following), in the context of high coherence and low 

derivation, may come at the cost of increased stress levels. Or, in other words, disobeying a 

clear and well-established rule, even when it no longer works, creates greater stress, 

particularly when the rule is abandoned relatively quickly. 

Leaving aside the potential stress-inducing impact of the task in the current study, it 

may be useful to consider the implications of the findings for psychological suffering more 

generally. The current study suggests that persistent rule-following occurs when relational 

coherence is high and levels of derivation are low. In so far as maladaptive persistent rule-

following may be involved in depressed behavior, as outlined in the Introduction, it may be 

useful to consider the extent to which the assessment and treatment of depression focuses on 

these variables. For example, when an individual presents in therapy as depressed, a therapist 

may explore the extent to which specific rules are being followed which may undermine 

attempts at behavioral activation (e.g., ‘only exercise when you feel motivated’). More 

informally, this may involve discussing with the client how firmly they believe that such rules 

are indeed true or accurate (i.e., coherent) and how long they have been following them (i.e., 

level of derivation). Doing so may provide some insight into the potential reasons why a 

program of behavioral activation succeeds with one client but fails with another (Addis, 

Truax, & Jacobson, 1996).  

Two limitations to the current study should be noted. First, the sample from which 

participants were drawn was relatively narrow, thus limiting the generalizability of the 
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findings. Second, as noted above, the DASS measure was taken after participants completed 

the experimental tasks, and thus it is possible that the difference in stress levels were present 

before the study and this may explain, at least in part, the difference in persistent rule-

following. On balance, in a partial replication of the current study in which we directly 

manipulated differences in derivation, similar results were obtained as in the current study, 

even though no differences in stress levels were recorded at baseline. 

The current study constitutes the first attempt to analyze the impact of derived 

relational responding on persistent rule-following, and thus brings together two areas of 

research that have often been drawn upon in developing conceptual analyses of human 

psychological suffering. As noted previously, the current work is exploratory and much of the 

foregoing (post-hoc) theorizing must remain speculative at the present time. Nevertheless, the 

results, particularly from Experiment 2, appear to be quite compelling and are thus certainly 

worthy of further investigation.  
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Figure 1. The task-relevant trial-type presented to the Derived Rule Condition (left-hand side) and an example of 

a filler trial-type (right-hand side) presented to all participants in the Derivation Task. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

There is a word in Irish “EAGSULA” that 

means “LEAST LIKE”. 

In Welsh, “UN” is the opposite of 

“EAGSULA”. 

In Sudanese, “BEDA” is the opposite of “UN”. 

 

 

What does “BEDA” mean? 

 

 

    “LEAST LIKE”      “MOST LIKE” 

 

There is a word in Irish “TE” that means 

“HOT”. 

In Welsh, “OER” is the opposite of “TE”. 

In Sudanese, “PANAS” is the opposite of 

“OER”. 

 

 

What does “OER” mean? 

 

 

    “HOT”            “COLD” 
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Figure 2. An example of a single trial and single stimulus set presented in the MTS task. 
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Figure 3. Mean rule compliance scores (left-hand side) and contingency sensitivity scores (right-    hand side) with 

standard error bars for the Direct Rule, Derived Rule, and Control    Conditions. 
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