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Abstract  

 Language plays a pivotal role in governing human behavior through rules, influencing 

both adaptive and maladaptive behaviors. Research has shown that rule-governed behavior often 

becomes rigid, leading to insensitivity to changing contingencies and contributing to 

psychological distress. While traditional models of rule-governance provide valuable insights, 

they fail to explain how verbal stimuli specify contingencies. Relational Frame Theory (RFT) 

addresses this limitation by explaining rule-governance through contextual cues and derived 

stimulus relations. Within this framework, augmentals are said to modify the value of events and 

are categorized as either formative or motivative. While formative augmentals establish given 

consequences as reinforcers or punishers through trained stimulus relations, motivative 

augmentals temporarily alter the extent to which previously established consequences function as 

reinforcers or punishers. Limited research has explored the effects of motivative augmentals 

within the RFT framework. The study investigated the effects of motivative augmentals on 

behavior during response deficit condition, employing the disequilibrium model to assess 

changes in instrumental (advertisement watching) and contingent (video watching) activities. 

Results showed that the presentation of candidate augmentative verbal stimuli—during a 

response deficit contingency—lead to reductions in both instrumental and contingent activities 

compared to that of deficit alone conditions for 7/8 particiapnts. The findings of the study could 

suggest that motivative augmentals temporarily alter the perceived value of events, and therefore, 

the regulation of behavior during deficit. 

Keywords: Augmenting, Relational Frame Theory, Response Disequilibrium Theory, 

Rule-Governed Behavior 
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The Effects of Verbal Stimuli on Behavior Regulation during Response Deficit: An 

Exploration into Augmenting 

Language is a powerful tool that governs much of human behavior through rules. 

Understanding rule-governed behavior holds social significance, particularly in its application to 

behavioral health and therapeutic interventions. Human behavior often becomes insensitive to 

changing environmental contingencies due to strict adherence to rules (Kissi et al., 2020). This 

can lead to various forms of psychological suffering (Hayes et al., 2012). Furthermore, 

maladaptive rule-governed behavior can exacerbate psychological conditions such as depression, 

anxiety, and obsessive-compulsive disorder (Hayes et al., 2012; Hayes et al., 2001). Therapeutic 

interventions from the Acceptance and Commitment Therapy (ACT) curriculum—cognitive 

diffusion, values clarification, etc.—have been shown to alleviate psychological distress by 

addressing the maladaptive rule-following exhibited by clients (Hayes et al., 2012; McAuliffe et 

al., 2014; Hayes et al., 1989). An example of a maladaptive rule is as follows: “If I don’t 

succeed, I’m a failure.” This could be considered a maladaptive form of rule-governed behavior 

because the rule relates a non-specific outcome (“success”) to self-worth (“failure”) while 

obscuring the prevailing contingencies of reinforcement. An adaptive rule might be more 

specific about behavior and its consequences as follows: “If I study, I will do better on my test.” 

Traditionally, rule-governed behavior described actions controlled by rules, which were 

defined as verbal discriminative stimuli (Skinner, 1984). Rule-governance is notably distinct 

from contingency-shaped behavior, which refers to actions modified by direct-acting 

contingencies of reinforcement. Early research used multiple schedules of reinforcement to 

examine any difference between rule-governed and contingency-shaped behavior (Baron et al., 

1969). Baron et al. explored how providing or withholding instructions influenced participants' 
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ability to adapt their behavior to varying fixed interval schedules of reinforcement. Participants 

were divided into two experimental groups: the "Instructed Group," which received detailed 

instructions about the reinforcement schedules, and the "Uninstructed Group," which did not 

receive any instructions. Participants in the instructed group aligned their behavior with the 

temporal demands of the reinforcement schedules more effectively and obtained significantly 

greater reinforcement compared to the uninstructed group. These results demonstrate how the 

transmission of rules can exert control over behavior and facilitate the optimization of 

reinforcement as a result.  

Other early research investigated how rules inhibit the optimization of reinforcement due 

to what has been called insensitivity to changing schedules of reinforcement. For instance, 

Shimoff et al. (1981) split undergraduate participants into two groups: one in which low-rate key 

responding was contingency-shaped, and one in which low-rate key responding was instructed. 

Once responding had been established, a multiple variable-interval (VI), differential 

reinforcement of low rate (DRL) schedule was introduced. After some time, the DRL component 

of the schedule was removed to test for sensitivity. The results showed that participants in the 

contingency-shaped group adapted their behavior to the schedule change, whereas instructed 

participants did not. This study highlighted the rule-based insensitivity effect in which behavior 

becomes indifferent to changing contingencies due to strict adherence to rules (Kissi et al., 

2020).  

While early research provided valuable insights regarding contingency-shaped versus 

rule-governed behavior, there remained the question of how rules come to specify contingencies 

to be followed. Schlinger and Blakeley (1987) refered to rules as contingency-specifying stimuli 

(CSS) to differentiate them from Skinner’s (1984) analysis of rules as discriminative stimuli. 
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Rules are different from discriminative stimuli because listeners can follow rules without a 

history of reinforcement. Unlike stimuli that gain their discriminative functions through 

discrimination training, listeners can respond to novel rules without a history of discrimination 

training. Additionally, a CSS can alter the function of other stimuli, even when those stimuli are 

not present (Schlinger & Blakely, 1984). “Call your father when your sister gets home from 

school” is an example of a CSS that alters the function of the sister’s arrival. This CSS 

establishes the sister’s arrival as a discriminative stimulus that sets the occasion for emitting the 

behavior of making the phone call. However, Schlinger and Blakely do not account for how a 

rule both specifies the contingency and alters the function of other stimuli as a result (Hughes & 

Barnes-Holmes, 2016). Relational Frame Theory (RFT) offers a conceptual framework for 

understanding the behavioral processes involved in specifying a contingency and following that 

specification as a verbal stimulus (Hayes et al., 2001).  

RFT is an approach to language and cognition that extends the work on stimulus 

equivalence (Critchfield et al., 2018). Advocates of RFT contend that language and cognition 

arise from a history of relating one stimulus in terms of another (Hayes et al., 2001). RFT 

introduces relational frames as a type of relational responding defined by mutual and 

combinatorial entailment as well as the transformation of functions. Entailment and 

transformation of functions are based on a history of multiple exemplar training, which results in 

the emergence of stimulus relations that have not been directly trained. Mutual entailment refers 

to the bidirectional relationship between stimuli/events. For example, if stimulus A is related to 

stimulus B, mutual entailment ensures B is also related to A. Combinatorial entailment is the 

process by which two or more related stimuli/events combine to form a new relation. For 

instance, if it is trained that A is greater than B, and B is greater than C, then the derived relation 
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A is greater than C is combinatorially entailed. The transformation of stimulus functions involves 

changes in the behavioral functions of stimuli based on their roles within relational frames. For 

example, if one stimulus has a reinforcing function, then this function can transform another 

stimulus through a derived “greater than,” “equal to,” or “less than” relation. According to RFT, 

it is through the transformation of functions that contingencies are specified by rules. The verbal 

stimuli involved in the transformation of functions are called contextual cues (Hughes & Barnes-

Holmes, 2016). 

There are two types of contextual cues that bring a history of relational responding to 

bear on current circumstances: (1) contextual relata (Crel) and (2) contextual functions (Cfunc). 

Contextual relata refers to contextual cues in which “a history of a particular kind of relational 

responding is brought to bear on the current situation” (Hayes et al., 2001, p. 30). Examples of 

common Crel’s used in everyday language include “is”, “like”, “different”, and “big/small” as 

they occasion relating in terms of sameness, difference, and comparison. For example, if one 

says, “A nickel is bigger than a dime,” “Bigger” acts as a Crel that occasions the stimulus relation 

between nickel and dime. Contextual functions, on the other hand, are non-relational contextual 

cues that select psychologically relevant stimulus functions that result in a transformation (Hayes 

et al., 2001). For example, in the statement “A dime is worth more than a nickel,” the word 

“worth” is a Cfunc that calls the stimulus dimension of value so that the value of a dime can be 

transformed by that of a nickel through the Crel “more”. Other examples of contextual functions 

include words like “color” and “taste” which specify dimensions along which stimuli may be 

related. RFT thus suggests that rules specify contingencies through contextual cues that occasion 

derived relational responding about arbitrary and non-arbitrary features of the environment 

(Hughes & Barnes-Holmes, 2016). This process has been demonstrated in research where 
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participants followed rules based on arbitrary contextual cues that specified a particular 

derivation of stimulus relations (O'Hora et al., 2004).  

Among the most relevant research to the present study is the RFT-based categorization of 

rule-following in terms of pliance, tracking, and augmenting (Hayes et al., 2001; McAuliffe et 

al., 2014). Pliance refers to rule-governed behavior that involves a history of socially mediated 

reinforcement. For example, a child’s seatbelt-wearing in response to a mother saying, “Wear 

your seatbelt”. Tracking is rule-following that is governed by a history of correspondence 

between the rule and environmental arrangements operating independently of the rule's delivery. 

An example of tracking behavior includes following different navigational directions while 

driving to see which route has the quickest commute time. Finally, augmenting is rule-governed 

behavior that is the result of relational frames that modify the extent to which events act as 

consequences (Hayes et al., 2001). An example of augmenting is selecting Pepsi over Coca-Cola 

after hearing someone say, “Wouldn’t an ice-cold Pepsi be good right now?” 

Much of the existing research on rule-governed behavior investigates pliance and 

tracking based on whether participants adjust their behavior away from inaccurate instructions. 

For example, Hackenberg and Joker (1994) explored the dynamics of instructional control within 

a progressive-time (PT) reinforcement schedule. The experimenters continuously presented 

participants with an instruction that aligned with the first step of the PT schedule through the 

course of the experiment. They observed that instructional control was initially maintained while 

the instruction closely matched the first PT step size, but gradually diminished as participants’ 

behavior shifted to align with the progressively changing schedule. The initial instructional 

control demonstrated pliance behavior, while participants’ adjustment to the progressively 

changing schedule illustrated tracking. 
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Research on augmenting within RFT has explored how verbal stimuli can alter the 

reinforcing or punitive function of events, impacting behavior regulation. Hayes and Wilson 

(1993) distinguished between two types of augmentals: formative augmentals that establish 

consequences as reinforcers or punishers and motivative augmentals that temporarily alter the 

degree to which previously established consequences function as reinforcers or punishers. 

Whelan and Barnes-Holmes (2004) explored formative augmenting by demonstrating the 

transformation of reinforcing functions. In their study, a novel symbolic figure (A) was first 

conditioned as a punisher via direct pairing. Next, a different symbolic figure (B) was established 

as the contextual cue OPPOSITE through multiple exemplar training. Finally, the previously 

established conditioned punisher (A) and a neutral symbolic figure (C) were presented alongside 

the OPPOSITE contextual cue (B). During this phase, the previously neutral symbolic figure (C) 

exhibited a reinforcing function. Therefore, a previously neutral stimulus (C) exhibited a 

reinforcing function due to the contextual cue OPPOSITE (B). This demonstrated the value-

establishing effect of the augmental OPPOSITE on the previously neutral stimulus (C) through a 

transformation of functions. 

Conceptually, formative augmentals have been explored for their therapeutic 

applications, particularly in ACT, where they are used to influence the perceived value of actions 

or previous experiences to aid in behavior change (Törneke, 2010). Additionally, Törneke et al. 

(2008) discuss how motivative augmenting, in the form of altering client values, aided them in 

pursuing long-term goals, such as reducing avoidance of social events for the sake of building 

meaningful relationships. Aside from some preliminary conceptual research, there is limited 

basic research conducted within the RFT framework that examines motivative augmenting (Kissi 

et al., 2017). For this reason, the current study aims to examine the effect of motivative 
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augmentals on behavior regulation during conditions of response disequilibrium. The 

disequilibrium approach to reinforcement has multiple advantages when it comes to studying 

rule-governance. First, it can predict reinforcement and punishment effects with the use of 

quantitative models. Second, the paired baseline method employed by the model is akin to a 

reinforcer assessment. Paired baselines determine an individual’s initial behavioral equilibrium, 

which in turn, determines the predicted level of instrumental performance to be observed (Jacobs 

et al., 2017). Third, it can be employed to control for motivational states that may otherwise 

confound the value of an instrumental or contingent activity (Jacobs et al., 2019), thus 

controlling for effects that may influence behavior outside of rule-governance. 

According to the disequilibrium model, reinforcement/punishment occur when free-

operant paired baseline levels of responding are disrupted by programmed contingencies. In 

particular, reinforcement of an instrumental activity (I) occurs when access to a contingent 

activity (C) is restricted below its baseline level of occurrence (Oc), creating a response deficit 

(Jacobs et al., 2017). This relationship is given by the following inequality: 

𝐼
𝐶 >

𝑂!
𝑂"

 (1) 

where Oi is the baseline level of the instrumental activity. This equation describes that a 

reinforcement effect occurs when the ratio of the instrumental activity and contingent events 

enforced by the schedule is greater than the ratio of these events at baseline level. Previous 

research has shown that instrumental activity increases when contingent activity is in deficit 

(Jacobs et al., 2023). For example, Jacobs et al. (2024) used advertisement viewing as an 

instrumental response to access TikTok videos as the contingent activity. An I/C of 5 s of 

advertisements for every 2 s of video met the criteria for a response deficit (Eq. 1) and resulted in 

an increase in advertisement viewing durations for all participants.  
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The current study investigated whether and how candidiate augmentative rules might 

modify the value of instrumental and contingent activities. A verbal stimulus that functions as an 

augmental is expected to alter the way in which participants regulate their behavior under 

conditions where their baseline durations are disrupted. That is, if an event is made more or less 

valuable by an augmental, it should be reflected in the duration of time spent responding. Based 

on Jacobs et al. (2024), the current study utilized advertisements as instrumental activities and 

videos as contingent activities. While Jacobs et al. (2024) used static images of advertisements, 

the current study attempted to replicate their findings using video advertisements. Additionally, a 

relatively more free-operant response deficit contingency was used instead of a traditional 

reciprocal schedule. This study examined whether a non-reciprocal schedule would produce the 

same effect on the duration of responding in deficit. More importantly, the current study 

employed the Jacobs et al. experimental paradigm to evaluate the effects of verbal stimuli on 

behavior regulation. The research questions were as follows: What relation exists between 

candidate augmentative verbal stimuli and the duration of instrumental and contingent behavior 

during a response deficit condition? Additionally, how do the effects of augmentative verbal 

stimuli during deficit compare to the effects of a response deficit condition without verbal 

stimuli?  

Method 

Participants and Setting 

Eight undergraduate psychology students were recruited through Salem State 

University’s SONA Research Participation System. Students received one SONA credit for their 

participation. The study took place in an office on campus with minimal distractions and cell 

phones stowed away. 
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Apparatus and Materials 

The apparatus was taken from Jacobs et al. (2024) and executed on PsychoPy (Peirce et 

al., 2019). Participants interacted with the interface of the apparatus on a MacBook Air (13-inch, 

M1 2020) with an external mouse for clicking responses. Content was accessed by clicking and 

holding a blue “Ads” button (4.76 × 1.27 cm) for advertisements, or a green “Vids” button (4.76 

× 1.27 cm) for videos. A Vids button click-and-hold produced and played TikTok videos with 

sound, while an Ads button click-and-hold produced and played advertisements with sound. 

Releasing the mouse click-and-hold paused the TikTok videos or video advertisements, allowing 

participants to return to the paused location on subsequent click-and-hold button presses. The 

click-and-hold feature was an addition to Jacobs et al. apparatus and was meant to provide 

participants with a more free-operant structure, where the duration of advertisement and video 

views depends, in part, on how long they click-and-hold.  

The materials included 29 different video advertisements that were randomly compiled to 

form a 5 min long series of advertisements for each condition of the experiment. Advertisements 

were downloaded from Facebook’s advertisement library 

(https://www.facebook.com/ads/library). Advertisements included various consumer products 

such as food, electronics, health and beauty, clothing, and financial services. TikTok videos were 

downloaded from https://www.youtube.com/@CleanVideosYoutube, a channel that compiles the 

“best of” TikTok videos. Each phase of the experiment included one 5 min TikTok compilation 

along with the randomly compiled sequence of video advertisements. Importantly, 

advertisements and videos were never presented or accessible simultaneously. All videos and 

advertisements were approximately 7 × 12.7 cm to mimic the size of a smartphone screen. 

 

https://www.facebook.com/ads/library
https://www.youtube.com/@CleanVideosYoutube
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Procedure 

Participants were greeted by the experimenter and read a disclosure statement describing 

their voluntary participation. Participants were also asked to stow their phones in lockbox during 

the extent of the study. Participants experienced a familiarization period followed by three paired 

baseline periods and two experimental conditions. They were randomly assigned to one of two 

counterbalanced sequences of conditions arranged in a multitreatment design: A-B-A-C-A or A-

C-A-B-A, where A is baseline, B is a deficit condition, and C is a deficit + verbal condition. 

Familiarization 

This period of the experiment was 3 min long and familiarized participants with the user 

interface. Participants were given the following instructions: “Let's get you familiar with the 

setup. On the next screen you can hold down a button to view advertisements OR hold down a 

button to view videos. The choice is yours. If you understand, then press the purple button to 

continue.” Purple and gold buttons with the words “purple” and “gold” on them were displayed 

below these instructions. Clicking the gold or purple button brought participants to the next 

screen. An incorrect button click served as an attention check. One of the experimenters were 

present for this portion of the experiment, to ensure the participants displayed competency in 

accessing videos and advertisements before the next phase of the experiment. 

On the next screen, participants were presented with the Vids and Ads buttons for 

selection (see the top half of Figure 1 for a visual reference). A button click-and-hold produced 

up to 5 s of the selected content, after which the Vids and Ads buttons were re-presented for 

selection. Selected content would terminate and pause prior to the 5 s interval if the button was 

released. The Vids and Ads buttons were always freely available for selection by releasing the 

mouse click. For example, if participants selected advertisements by clicking and holding the 
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Ads button, then advertisements would play for no more than 5 s before they would be returned 

to the selection screen with the Ads and Vids buttons. This means that participants could watch 

advertisements or videos for up to 5 s increments. If participants clicked-and-held the mouse for 

5 s of content, then the content paused and returned participants to the selection screen. 

At the end of familiarization, the screen changed to another set of instructions stating: 

“Now that you are familiar, we can get started. During this study, you can view Ads or Vids. 

Sometimes you will see a ‘Loading…’ screen that brings you to the next part of the study. When 

the study is completed, you will receive instructions to get the experimenter. If you understand, 

then press the gold button to continue.” Black and gold buttons with the words “black” and 

“gold” on them were displayed just below these instructions. Clicking either button brought 

participants to the next phase of the experiment, with black and gold buttons serving as an 

attention check.  

Baseline Condition 

Before each baseline began, there was a five-second inter-trial interval (ITI), during 

which nothing appeared on the screen except the phrase “Loading…” and a gray colored 

background. After the ITI, the baseline began. Baselines were the same as the familiarization 

period, except they were 5 min each. Baselines preceded and followed deficit and deficit + 

verbal conditions. The baselines provided an Oi/Oc measure to determine whether participants 

met criterion for response deficit (Eq. 1).  

Deficit Condition 

Similar to baseline, the same five-second ITI with the phrase “Loading…” was displayed 

before the deficit condition. The deficit condition required participants to view advertisements to 

access video. This was accomplished by arranging a fixed duration (FD) schedule, where the 
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duration of videos available to watch were exactly two-fifths of the duration of advertisements 

watched (I/C = 0.4) and allowed for continuous accumulation/exchange of instrumental and 

contingent activities. In order to begin earning video time at this ratio, participants were required 

to watch at least one full, 5 s of advertisements (FR-1; FD-5 s). After this one 5 s interval, an 

exchange-rate determined how much time participants may access videos. The exchange-

balance, E, is equal to exactly two-fifths of the total duration spent watching advertisements, tads, 

minus the total duration spent watching videos, tvids, as shown by the following expression: 

𝐸 = #
$
𝑡%&' − 𝑡(!&'. (2) 

Equation 2 states that if a participant watches 20 seconds of advertisements, they will have 

access to 8 s of videos. However, if the participant stops watching the videos after 3 seconds, 

they can continue to access the remaining 5 s at any point, plus two-fifths of any additional time 

spent watching advertisements. Advertisements stopped playing after 5 s of continuous viewing, 

and the selection screen was re-presented. The videos remained uninterrupted. Notably, viewing 

advertisements would be the instrumental activity (I) that allowed access to the contingent 

activity (C) of viewing videos. The participants received no instructions pertaining to this 

schedule of reinforcement, or the component which allowed for continuous accumulation. This 

phase was 5 minutes long, after which participants were returned to the baseline condition. 

Deficit + Verbal Condition 

Similar to other phases, the five-second ITI with the phrase “Loading…” was displayed 

before this condition began. The deficit + verbal condition will be the same as the deficit 

condition with one exception: Nine different verbal stimuli—in the form of white text displayed 

on a gray background—were presented after a minimum of 1 s of advertisements viewed, but 

they were not presented on the screen while advertisements or videos were being accessed. All of 
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the candidate augmentative verbal stimuli were presented in the form of a question using the 

contextual function (Cfunc) “feel” as follows: “Don’t these Ads feel ______ right now?” The 

blank space was filled with one of the following synonyms describing the value of 

advertisements: annoying, irritating, frustrating, aggravating, infuriating, bothersome, tiresome, 

inconvenient, and displeasing. This question-structure was chosen to allow the participant to 

sample each value-related verbal stimulus through the contextual cue “feel.” A “Yes” and “No” 

button was displayed on the screen with each verbal stimulus and participants was required to 

respond Yes or No in order for the Ads and Vids buttons to appear on screen. The position of the 

“Yes” and “No” buttons on the screen were randomly re-located among 1 of 4 positions in the 

upper-most portion of the screen above the candidiate augmentative verbal stimulus. See the 

bottom half of Figure 1 for a visual representation of this setup. 

Data Analysis  

The primary dependent measure was duration of instrumental advertisements and 

contingent videos in seconds. Total absolute durations of advertisements and videos were 

calculated for baselines, deficit, and deficit + verbal. An adjusted total duration was calculated to 

control for the time it took participants to respond Yes/No during the deficit + verbal condition. 

The adjusted total duration was calculated to equalize the time available to access advertisements 

and videos across all conditions, to make a fair comparison between them. Adjusted total 

durations were calculated in three steps: First, by subtracting the total latency to respond to the 

Yes/No buttons, L, from the total condition duration (300 s). Second, by dividing the condition 

duration (300 s) minus L by the condition duration (300 s), as shown by the following equation: 

300 − 𝐿
300 .	 (3) 
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Finally, the product of Equation 3 was then multiplied by the total absolute duration of content 

accessed in deficit, yielding the total adjusted duration of content accessed. Total adjusted 

durations were similarly calculated for all three baseline conditions. Additionally, the percent 

change between total adjusted durations in deficit and deficit +verbal were calculated. Other 

dependent measures included proportion of Yes/No responses to verbal stimuli and a cumulative 

duration of advertisements and videos on back-to-back trials. This cumulative back-to-back trial 

duration was a measure of how much advertisement time was accumulated and exchanged for 

video time during deficit and deficit + verbal.  

Additionally, Heth and Warren’s (1978) Xi model and Allison’s (1976) conservation 

model were tested for goodness of fit with the data to determine whether verbal stimuli interfered 

with regulation during response deficit. Heth and Warren’s Xi model is as follows:  

𝑋! =
𝐼(𝑂! + 𝑂")
(𝐼 + 𝐶) 	, 

(4) 

where Xi is predicted duration of instrumental advertisements based on baseline measures (Oi and 

Oc) and the contingency between I and C. Allison’s (1976) conservation model is similar to Heth 

and Warren with the exception that it includes the following empirical constant k:  

𝑘 =
𝑂" − 𝑆"
𝑆! − 𝑂!

	,	 (5) 

 where Si and Sc represent obtained instrumental and contingent values during the deficit 

schedule. The addition of k to Heth and Warren’s model gives Allison’s (1976) conservation 

model as follows:  

𝑁𝐼 =
𝐼(𝑘𝑂! + 𝑂")
𝑘𝐼 + 𝐶 	, (6) 

where NI is the predicted number of instrumental activity. In this case, the predicted number is 

instrumental advertisement duration in seconds. The Jacobs et al. (2017) Xi calculator was 
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adapted to include the conservation model and used to calculate all predictions with mean 

baseline values (Oi and Oc), the 5 to 2 deficit schedule values (I and C), and the adjusted 

durations during deficit (Si and Sc).    

Results 

 All participants met the criterion for response deficit (Eq. 1). The same criterion was met 

by all participants for response deficit + verbal (Eq. 1). Table 1 includes the obtained ratios from 

baseline, deficit, and deficit + verbal. All participants exhibited an I/C ratio (M = 2.64, SD = 

0.18) greater than their Oi/Oc ratio (M = 0.31, SD = 0.34). The I/C ratios of all participants during 

deficit + verbal (M = 3.34, SD = 1.32) were also greater than their Oi/Oc ratio (M = 0.31, SD = 

0.43).  

For each participant, there is a four-panel figure (A-D) that displays graphs of total 

absolute durations per activity (A), adjusted total durations (B), and cumulative back-to-back 

trials in deficit and deficit + verbal (C-D). A visual analysis of each participant will be described 

in turn and grouped based on condition sequence. In considering the A-C-A-B-A participants 

first, Figure 2A illustrates p644’s response deficit in Vids at 21.8 s during deficit + verbal. A 

reinforcement effect was observed with an increase in Ads from a baseline 1 of 0 s to 136.7 s in 

deficit + verbal. A similar effect was observed during deficit for p644. Figure 2B, however, 

shows that the adjusted total duration during deficit was 3.7% greater than during deficit + 

verbal. This indicates that across all opportunities to select the Ads/Vids buttons, the participant 

accessed the Ads and Vids buttons more in the deficit + verbal condition than they did in deficit. 

Figure 2C shows how p644 primarily exchanged advertisement time for video time on a 5:2 

basis in deficit, with up to 25.2 s of advertisement time accumulated between deficit trials 50-56. 

During deficit + verbal (Figure 2D), p644 clearly used the exchange rate to accumulate 60.1 s of 
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advertisements in exchange for up to 14.4 s of Vids. Based on p644’s cumulative exchange rate 

data during deficit + verbal, their time spent watching advertisements was not inhibited by the 

verbal stimuli. 

Figure 3A-D shows how p443 replicated a video response deficit of 46.4 s in deficit + 

verbal, as well as a small advertisement reinforcement effect with an advertisement duration of 

113.9 s in baseline 1 and 122.7 s in deficit + verbal. A similar but more pronounced effect was 

observed in the deficit condition, with a larger increase in advertisement duration from a baseline 

2 of 103.6 s to 160.9 s in deficit. The adjusted total duration of content consumed in the deficit + 

verbal condition was 7.5% less than in deficit, indicating that the verbal stimuli may have 

decreased responding to the contingency. It was also observed that the participant exchanged 

advertisement/video time at a 5:2 ratio for almost the entirety of the deficit condition (Figure 3C) 

but utilized the exchange rate during deficit + verbal (Figure 3D) to accumulate 21.5 s of 

advertisement time exchanged for 8.8 s of video time. 

Figure 4A-D illustrates p562’s response deficit in videos at 39.8 s during deficit + verbal. 

A reinforcement effect was observed with an increase in advertisements consumed from a 

baseline 1 of 0 s to 112.7 s in deficit + verbal. A similar effect was observed during deficit for 

p562. Figure 4B shows that the adjusted total duration of content accessed during deficit + verbal 

was 17.8% less than during deficit. This indicates that the participant distributed more of their 

time to accessing the Ads and Vids buttons in deficit than they did in the deficit + verbal. Figure 

4D shows how p562 primarily exchanged advertisement time for video time on a 5:2 basis in the 

deficit + verbal condition but utilized the exchange rate more frequently in deficit (Figure 4C). 

During deficit, p562 accumulated up to 26.4 s of advertisement time, exchanging up to 10.4 s for 
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video time. This suggests that verbal stimuli may have decreased overall responding to the 

contingency. 

Figure 5A-D shows how p348 replicated a video response deficit of 39.0 s in deficit + 

verbal. No reinforcement effect was observed in this condition, as advertisement duration 

decreased from a baseline 1 of 126.4 s to 105.3 s in deficit + verbal. A reinforcement effect was 

observed in the deficit condition, with an increase in advertisement duration from a baseline 2 of 

108.8 s to 161.4 s in deficit. These data indicate a potentially augmentative effect of the verbal 

stimuli, as a reinforcement effect was observed in deficit but not in deficit + verbal. The adjusted 

total duration of content consumed in the deficit + verbal condition was 21.6% less than in 

deficit, suggesting that the verbal stimuli may have decreased responding to the contingency. 

Figure 5D shows that p348 predominantly exchanged advertisement/video time at a 5:2 ratio in 

deficit + verbal but exhibited higher use of the exchange rate in deficit (Figure 5C). The 

participant accumulated up to 20.0 s of advertisement time to exchange for 8.0 s of video time. 

For the A-B-A-C-A participants, Figure 6A illustrates p981’s response deficit in videos at 

33.2 s during deficit + verbal. A reinforcement effect was observed with an increase in 

advertisements accessed from a baseline 2 of 5.0 s to 143.4 s in deficit + verbal. A similar effect 

was observed during deficit for p981. Figure 6B shows that the adjusted total duration during 

deficit + verbal was 7.1% less than during deficit, which may indicate an augmentative effect of 

the verbal stimuli. Figure 6C demonstrates that p981 utilized the exchange rate in both 

conditions but used it more frequently overall in deficit + verbal (Figure 6D). The participant 

accumulated up to 59.9 s of advertisement time, exchanging up to 15.6 s for video time (Figure 

6D). The deficit + verbal condition ended before p981 could exchange their accumulated 

advertisement time.  
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Figure 7A-D shows p243’s response deficit in videos at 48.0 s during deficit + verbal. A 

reinforcement effect was observed with an increase in Ads from a baseline 2 of 0 s to 125.8 s in 

deficit + verbal. A similar reinforcement effect was observed in the deficit condition. The 

adjusted total duration of content consumed in deficit + verbal was 3.0% less than in deficit, 

indicating that verbal stimuli may have contributed to a slight decrease in responding to the 

contingency. Figure 7C shows that p243 utilized the exchange rate in both conditions, but overall 

usage was higher in deficit + verbal (Figure 7D). In deficit + verbal, the participant accumulated 

up to 45.0 s of advertisement time and exchanged up to 18.0 s for video time. 

Figure 8A-D illustrates p484’s response deficit in videos at 40.1 s during deficit + verbal. 

A reinforcement effect was observed with an increase in Ads from a baseline 2 of 13.8 s to 105.1 

s in deficit + verbal. A similar effect was observed in deficit. The adjusted total duration of 

content consumed in the deficit + verbal condition was 10.2% less than in deficit, suggesting that 

verbal stimuli may have decreased responding to the contingency. Figure 8C shows that p484 

utilized the exchange rate in both conditions but accumulated more in deficit while maintaining a 

mostly 5:2 exchange rate in deficit + verbal (Figure 8D). During deficit, p484 accumulated up to 

20.0 s of advertisement time and exchanged up to 8.0 s for video time. 

Lastly, Figure 9A-D shows p489’s response deficit in videos accessed at 22.1 s during 

deficit + verbal. No reinforcement effect was observed in this condition, as advertisement 

duration decreased from a baseline 2 of 86.4 s to 60.0 s in deficit + verbal. However, a slight 

reinforcement effect was observed in deficit, where duration of advertisements consumed 

increased from a baseline 1 of 14.5 s to 60.4 s in deficit. The adjusted total duration of content 

consumed in deficit + verbal was 38.6% greater than in deficit, suggesting that verbal stimuli 

may have increased the amount of content accessed by the participant. Figure 9C shows that 
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p489 did not utilize the continuous accumulation/exchange feature in either condition and only 

used the exchange rate once in deficit + verbal. The highest accumulation was 10.0 s during 

deficit + verbal (Figure 9D), with a maximum exchange of 4.0 s for video time. 

The Xi and conservation models yielded different predictions during deficit (Figure 10A). 

The Xi model over-predicted the actual duration of advertisements accessed during deficit, as 

indicated by the open data points above the solid y = x line. The conservation model predictions 

were a better fit to the data, as indicated by the solid gray data falling along the y = x line. In 

Figure 10B, Xi predictions were higher than actual instrumental durations in deficit + verbal, 

indicating another instance of over prediction (i.e., with one exception of under prediction below 

the y = x line). The conservation model under-predicted some of the actual instrumental 

durations, as indicated by the gray data points falling below the y = x line. Overall, the 

conservation model predictions in deficit (R2 = 1.00) and deficit + verbal (R2 = 0.91) were a 

better fit than Xi in deficit (R2 = 0.72) and deficit + verbal (R2 = 0.22). 

Discussion 

The results of this study provide support for the use of a novel experimental apparatus 

designed to assess behavior regulation during response deficit conditions. The apparatus 

functioned as intended, enabling precise measurement of instrumental (advertisement viewing) 

and contingent (video viewing) behaviors across different experimental conditions. Participants 

engaged with the system as designed, utilizing the click-and-hold functionality to control access 

durations. Additionally, the apparatus permitted a real-time accumulation and exchange process, 

offering a more free-operant framework compared to prior studies that utilized a reciprocal 

schedule (Jacobs et al, 2023; 2024). 
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The majority of participants exhibited an increase in instrumental responding due to a 

response deficit contingency in both deficit and deficit + verbal, supporting one of the central 

predictions of disequilibrium theory. This finding aligns with Jacobs et al. (2023; 2024), who 

used reciprocal schedules of reinforcement and found similar results. In contrast, the current 

study employed a continuous accumulation and exchange schedule, whereby continuous 

instrumental behavior (advertisement viewing) resulted in the accumulation of contingent 

behavior (video viewing) that could be exchanged on a 5:2 basis . Despite this procedural 

difference, reinforcement effects consistent with disequilibrium theory were observed, 

demonstrating the model's predictive utility across various procedural formats and with non-

reciprocol schedules in particular. 

Notably, and compared to the deficit condition, 7 out of 8 participants exhibited an 

overall reduction in their abosolute durations of instrumental and contingent activities during 

deficit + verbal . Furthermore, 6 of 8 participants showed reductions in adjusted content 

durations, which suggests that the verbal stimuli had an augmentative effect on the instrumental 

and contingent activities as a unit. These findings demonstrate that augmentative verbal 

stimuli—when introduced in the context of disequilibrium—can temporarily modify an 

instrumental reinforcement contingency in line with predictions from RFT (Hayes et al., 2001).1 

While the adjusted durations offer a useful index of responding across conditions, it is important 

to recognize that they may not fully capture all instances of augmentative effects. Specifically, 

participants may have inhibited their responding during the verbal stimulus screens before 

responding to the Yes/No prompts. Because the time spent on Yes/No screen was subtracted to 

 
1 Note that RFT describes the effects of augmentals in terms of value; the value of consequences are modified. Here 
we speak in terms of instrumental contingencies because disequilibirum theory does not make any assumptions 
about the value of stimuli (Jacobs et al., 2019). 
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compute adjusted durations, any behavior regulation that occurred during this period—

potentially due to the verbal stimuli—would not be reflected in the adjusted measures. Thus, 

while the adjusted durations suggest a reduction in responding consistent with an augmentative 

effect, the percent reduction may underestimate the full extent of behavioral inhibition as a result 

of the verbal stimuli. 

The findings further suggest that the conservation model (Allison, 1976) more accurately 

predicts instrumental behavior during response deficit conditions than the Xi model (Heth & 

Warren, 1978). This supports prior work by Jacobs et al. (2019) and suggests the conservation 

model's utility in contexts involving complex motivational interactions, such as those induced by 

verbal stimuli. Furthermore, these findings highlight the robust nature of disequilibrium theory as 

a framework for evaluating the effects of verbal stimuli. The mathematical models derived from 

the theory enable a quantitative assessment of the influence of verbal stimuli on behavior. By 

comparing predicted patterns of instrumental responding to observed outcomes, researchers can 

estimate the extent to which verbal stimuli exert augmentative effects. This approach offers a 

systematic method for isolating and interpreting the behavioral impact of verbal events within a 

controlled experimental context. 

Interestingly, the accumulation and exchange of advertisement time for video did not 

appear to systematically covary with the presence or absence of verbal stimuli. However, some 

participants accumulated large amounts of advertsiments in one test condition, but did not 

accumulate many at all in the other condition. This suggests that augmentative stimuli may 

influence patterns of accumulation, but not in a manner that is currently predictable. That said, 

some participants did demonstrate tracking behavior as they acquired the skills associated with 

using the schedule of continuous accumulation and exchange. Over time, these individuals 
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increased their levels of accumulation of advertisement time to strategically access longer 

durations of contingent behavior. This pattern of responding reflects sensitivity to the schedule 

and may indicate that participants engaged in rule-following in the form of tracking a rule that 

specifies that the more advertismets they watch, the more videos they can access. However, not 

all participants utilized the exchange feature, highlighting individual variability. 

The present study is not without limitations. One methodological constraint was the 

necessity of adjusting durations to account for response latencies in the deficit + verbal 

condition. Future research should aim to equalize choice opportunities across conditions without 

requiring post-hoc adjustments. Additionally, incorporating a preference assessment prior to the 

experiment could control for individual differences in content valuation. Allowing participants to 

sample and select preferred video genres during familiarization could increase ecological 

validity. Further, future research may benefit from employing a formal post-experiment 

questionnaire to assess participants' subjective evaluations of both advertisement and video 

content, as well as the perceived impact of verbal stimuli.  

This research contributes to a growing body of literature demonstrating the relevance of 

verbal behavior in regulating responses under constraint (Servideo & Jacobs, 2024). The finding 

that verbal stimuli can inhibit behavior regulation during conditions of response deficit has 

meaningful implications. In clinical contexts, augmenting is frequently used to enhance 

motivation, often by establishing reinforcers or promoting engagement through affirmations, 

instructional phrasing, or reframing challenges in problem-solving interventions. In the present 

study, verbal stimuli appeared to exert an augmentative effect that suppressed overall 

responding, suggesting that verbal cues can alter the perceived value of both instrumental and 

contingent behaviors. This has clear relevance for practitioners working with verbal clients who 
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may hold self-generated rules regarding target behaviors. For instance, if a client describes 

independent seatwork as "feeling annoying" or "tiresome," overall instrumental responding may 

diminish—even in the presence of an otherwise effective reinforcement contingency. As Törneke 

et al. (2008) noted, motivative augmenting can play a central role in altering client values to 

support long-term goals; the current findings suggest that the same relational processes can also 

contribute to behavioral inhibition when verbal stimuli inhibit response activity. The social 

significance of this work also extends to behavioral health and technology. These findings 

underscore how the language we use—whether internally or in interactions with others—can 

shape the value of everyday actions. Motivative augmentals, when understood and applied 

effectively, may serve as powerful tools for influencing behavior in digital platforms, therapeutic 

interventions, educational settings, and beyond. A deeper understanding of the behavioral effects 

of verbal stimuli may therefore inform the design of more precise and effective strategies for 

behavior change across a range of socially significant contexts.      
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Table 1                 
Comparison of Obtained Ratios in Duration (s) within Deficit & Deficit + 
Verbal Conditions. 
Participant    Deficit   Deficit + Verbal 

    I/C ~ Oi/Oc   I/C ~ Oi/Oc 

644   2.5 > 0.04   6.27  > 0 

443   2.56 > 0.68   2.65  > 0.82 

562   2.59 > 0   2.83  > 0.01 

348   2.55 > 0.77   2.7  > 1.02 

981   2.56 > 0.68   4.32  > 0.02 

243   3.04 > 0   2.6  > 0 

484   2.56 > 0.26   2.62  > 0.06 

489   2.74 > 0.07   2.72  > 0.59 

Note. Oi/Oc ratios were obtained from baselines immediately preceding each 
experimental condition. 
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Figure 1  
The top row is a depiction of trials during baseline and deficit. The bottom row is a depiction of 
trials during the deficit + verbal stimuli condition. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



AUGMENTING IN DISEQUILIBRIUM 32 

Figure 2A-D  
Total absolute durations (A) and adjusted (B) durations of video and advertisement activity 
across baseline, deficit, and deficit + verbal. Cumulative durations of button press-and-hold 
responses for advertisements and videos per instance of content accessed (i.e., trials) in deficit 
(C) and deficit + verbal (D). 
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Figure 3A-D  
Total absolute durations (A) and adjusted (B) durations of video and advertisement activity 
across baseline, deficit, and deficit + verbal. Cumulative durations of button press-and-hold 
responses for advertisements and videos per instance of content accessed (i.e., trials) in deficit 
(C) and deficit + verbal (D). 
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Figure 4A-D  
Total absolute durations (A) and adjusted (B) durations of video and advertisement activity 
across baseline, deficit, and deficit + verbal. Cumulative durations of button press-and-hold 
responses for advertisements and videos per instance of content accessed (i.e., trials) in deficit 
(C) and deficit + verbal (D). 
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Figure 5A-D  
Total absolute durations (A) and adjusted (B) durations of video and advertisement activity 
across baseline, deficit, and deficit + verbal. Cumulative durations of button press-and-hold 
responses for advertisements and videos per instance of content accessed (i.e., trials) in deficit 
(C) and deficit + verbal (D). 
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Figure 6A-D  
Total absolute durations (A) and adjusted (B) durations of video and advertisement activity 
across baseline, deficit, and deficit + verbal. Cumulative durations of button press-and-hold 
responses for advertisements and videos per instance of content accessed (i.e., trials) in deficit 
(C) and deficit + verbal (D). 
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Figure 7A-D  
Total absolute durations (A) and adjusted (B) durations of video and advertisement activity 
across baseline, deficit, and deficit + verbal. Cumulative durations of button press-and-hold 
responses for advertisements and videos per instance of content accessed (i.e., trials) in deficit 
(C) and deficit + verbal (D). 
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Figure 8A-D  
Total absolute durations (A) and adjusted (B) durations of video and advertisement activity 
across baseline, deficit, and deficit + verbal. Cumulative durations of button press-and-hold 
responses for advertisements and videos per instance of content accessed (i.e., trials) in deficit 
(C) and deficit + verbal (D). 
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Figure 9A-D  
Total absolute durations (A) and adjusted (B) durations of video and advertisement activity 
across baseline, deficit, and deficit + verbal. Cumulative durations of button press-and-hold 
responses for advertisements and videos per instance of content accessed (i.e., trials) in deficit 
(C) and deficit + verbal (D). 
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Figure 10A-B 
Conservation and Xi Model predictions in deficit (A) and deficit + verbal (B). Open circles 
represent Xi model predictions and solid gray circles represent Conservation model predictions. 
The solid black line that bisects each figure is y = x. Dotted lines are linear regression lines of 
best fit for each model (black for Xi and gray for Conservation).  
 

 


