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Abstract
In infant caregiving situations, caregivers often experience frequent periods of extended or inconsolable
crying. In these situations, ideally positive caregiving behaviors (rocking, feeding) will persist and not be
replaced by negative behaviors (shaking, yelling at the baby). The current study is an initial exploration of
persistence of positive caregiving behaviors from the perspective of behavioral momentum theory.
Previous basic and translational research has indicated that behavior reinforced in a relatively rich
(versus lean) context is more resistant to challenges. Adult participants interacted with simulation
infants that cried and were asked to respond as they normally would to a baby. During baseline sessions,
crying was turned off contingent on target behavior (rocking, feeding, playing) in lean and rich
reinforcement sessions in two different research-lab settings. After each baseline, participants
experienced a challenging situation. In Experiment 1, participants experienced extinction sessions in
which no response terminated crying, and in Experiment 2, participants were asked to complete a
competing task while caring for the infant simulator. The percentage of change in caregiving behaviors
in the test sessions was compared across the lean and rich conditions in a within-subjects design. Four
of six participants in Experiment 1 and two of six participants in Experiment 2 showed greater
persistence during rich test sessions than lean. These results provide an initial demonstration that
behavioral persistence of caregiving behavior may be sensitive to contextual reinforcement variables,
and the differences observed across disruption conditions highlight the importance of considering both
reinforcement history and the broader context in which infant caregiving occurs.

Introduction
Behavioral persistence is the continuation of behavior despite changes to reinforcement contingencies
or disruptions to environmental conditions (Dube et al., 2009). Persistence is evident across a wide
range of behaviors and contexts. For example, a PhD student nearing completion of their degree may
continue to send out job applications despite receiving multiple responses that the positions have been
filled, or a preschooler may continue to work on a difficult puzzle despite the availability of other
reinforcing activities. Whether behavioral persistence is desirable or undesirable depends on the
behavior that persists and the overall context in which the behavior occurs. Thus, understanding the
conditions under which behavior either persists or is disrupted is important. Basic work uncovers
interactions between relevant behavioral principles (e.g., reinforcement, extinction, antecedent stimuli,
etc.) across species (Kyonka & Subramaniam, 2018; Skinner, 1938), including those related to resistance
to change during disruption (i.e., persistence; Craig et al., 2024; Nevin & Grace, 2000). In applied settings,
understanding the determinants of resistance to change may help practitioners reduce the persistence
of dangerous or destructive behavior (e.g., Mace et al., 2010; Suess et al., 2020) and may also inform
efforts to establish and maintain desirable behavior when environmental conditions become challenging
(e.g., Ringdahl et al., 2018). 

Much of the literature on resistance to change has been influenced by behavioral momentum theory
(BMT), which uses an analogy to Newtonian physics to explain how environmental factors influence the
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persistence of behavior during disrupting conditions (Nevin et al., 1983; Nevin & Grace, 2000). In
classical mechanics, the product of a moving body’s mass and velocity determines its momentum.
Whether an outside force can disrupt the body’s motion depends on momentum—increasing mass and
holding velocity constant can make the body more resistant to change. BMT equates response rate to
velocity and suggests that “behavioral mass” can be estimated by measuring resistance of response rate
to disrupting conditions (e.g., the presence of alternative sources of reinforcement, extinction). BMT
emphasizes that response rate and resistance to change are separate and independent measures of
response strength that are determined by operant and Pavlovian contingencies, respectively (Nevin,
1992). In other words, response rate is determined by the response-reinforcer contingency, and
resistance to change is determined jointly by reinforcement from directly engaging in the behavior of
interest and reinforcement experienced from other sources in that environment (i.e., stimulus-reinforcer
contingency; Nevin et al., 1990). 

Typically, studies using the BMT framework to assess resistance to change use multiple schedules of
reinforcement because that allows the effects of different baseline conditions (reinforcement
contingencies and signaling stimuli) on persistence to be assessed simultaneously within participants
(see Cohen, 1993; 1998; 2000 and Lionello-DeNolf & Dube, 2011 applications of BMT to single schedules
of reinforcement). After baseline exposure to a multiple schedule in which the components are
associated with different reinforcement contingencies, a potential disrupter (extinction, alternative
sources of reinforcement) is applied to both components (e.g., Nevin, 1974). Research has indicated that
resistance to change is greater in the richer component (e.g., Grimes & Shull, 2001; Hall, 2017; Shahan &
Burke, 2004) and BMT attributes this to the stimulus-reinforcer contingencies (Nevin et al., 1990; Nevin &
Grace, 2000).

Because of its potential to aid understanding of persistence of behavior in applied settings, there has
been a substantial amount of translational and applied research using the BMT framework to examine
resistance to change in individuals with autism spectrum disorder and intellectual disability (see Craig et
al., 2024; DeLeon et al., 2015; Smith & Greer, 2023; Trump et al., 2021, for reviews). In one early example,
Lionello-DeNolf et al. (2010) investigated resistance to change of behavior by children with severe
intellectual disability in a human operant task. Participants responded to different color and shape
stimuli presented on two computer touchscreens in a multiple schedule. Lionello-DeNolf et al. used a
distributed sessions procedure (Dube et al., 2000; 2003) in which a predetermined number of baseline
sessions were conducted prior to the disrupter test sessions. Test sessions were composed of both
baseline and disrupter components, which allowed responding in disruption to be compared to that in
baseline within sessions, thereby minimizing the potential effects of variable response rates across
sessions. The effects of four different disrupters were examined within participants. These included
presenting an alternative stimulus that signaled the availability of the same reinforcer (small pieces of
preferred food items), delivery of the food reinforcers prior to the research session (i.e., prefeeding),
playing a preferred movie during the session, and the presence of another person delivering non-
contingent praise and food. The results indicated greater disruption in the lean than the rich components
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of the multiple schedule for the alternative stimulus and researcher-present disrupters, and inconsistent
disruption across rich and lean components with the prefeeding and movie disrupter tests. 

Much of the translational work has focused on examining conditions that influence the persistence of
challenging behavior when intervention conditions are challenged and ways to mitigate the effects of
those disruptions (e.g., Fisher et al., 2018; Wacker et al., 2011). For instance, functional communication
training (FCT) for challenging behavior that has been informed by functional analysis is an effective,
evidence-based intervention (Carr & Durand, 1985), but both unplanned (e.g., the communication device
is not working) or planned (e.g., schedule thinning) lapses in procedural fidelity can result in resurgence
of the challenging behavior (e.g., Schieltz et al., 2017). Fisher et al. (2018) based their FCT procedures on
BMT by programming a lean reinforcement rate for challenging behavior during baseline and FCT phases
and extending the time spent in the functional communication training phase to create a history in the
lean context. In this way, they attempted to prevent increasing the overall reinforcing value of the context
to make the challenging behavior less persistent. They found that rates of challenging behavior were
substantially lower than in a control condition. 

There have been fewer studies investigating the persistence of desirable behaviors under distracting
conditions (Mace et al., 1990; Parry-Cruwys et al., 2011; Ringdahl et al., 2018; 2023; Romani et al., 2016;
Vargo & Ringdahl, 2015, see Schieltz et al., 2025 for a review). For instance, Mace et al. (1990) had two
adults with moderate to severe intellectual disability sort red and green silverware in a multiple schedule
with rich and lean reinforcement schedules. Disruption tests consisted of a preferred video played
throughout the session, and rates of sorting decreased more in the lean than the rich components for
both participants. Similarly, Parry-Cruwys et al. (2011) presented academic and leisure tasks in a
multiple schedule with differing reinforcement rates to children, aged 4-to-13 years and diagnosed with
autism spectrum disorder. In test sessions, distracting stimuli included toys placed on the desk or a
video playing. For five out of six participants, results showed that resistance to distraction was greater in
the rich condition than in the lean condition. Additionally, Romani et al. (2016) investigated persistence
of challenging behavior maintained by negative reinforcement and academic task completion in three
children. In baseline, participants were asked to complete a work task. Challenging behavior resulted in a
30 s break, and completing the task resulted in the presentation of the next request. In the next phase,
task completion was reinforced with a 30 s break on a fixed-ratio 1 schedule and challenging behavior
was placed on extinction. Once consistent task completion was obtained, reinforcement schedules were
manipulated to create rich and lean contexts. Finally, persistence of both behaviors was assessed in an
extinction phase. All three participants demonstrated greater response persistence in the context
associated with the richer reinforcement schedule when reinforcement was disrupted.

The extension of the BMT framework to desired behaviors in more naturalistic settings suggests its
potential to aid in understanding the persistence of adaptive behavior as well as challenging behavior.
However, much of this work has involved individuals with intellectual and/or developmental disability
diagnoses. For example, in a recent review of the literature of BMT in humans, Trump et al. (2021) found
that 65% of the participants were under the age of 18 years and only 14% did not have a diagnosis. There
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is a lack of research looking at persistence of non-clinically relevant behavior, particularly in adults and
people without intellectual disability. One context in which studying behavioral persistence seems
especially important is caregiving. 

It is important to understand not only how to reduce the persistence of challenging behavior that has
already undergone successful treatment when the treatment conditions are challenged, but also how to
increase the persistence of safe caregiving behavior. That is, research should also focus on
understanding how target caregiving behaviors respond to desired and challenging behavior by the child.
Two studies have examined resurgence of undesirable caregiving behavior in the functional
communication context but did not examine persistence from a BMT framework (Mitteer et al., 2018;
Williams et al., 2023). Both studies used two analog settings, one designed to resemble a home
environment and the other to resemble a clinic environment. Baseline sessions took place in a home
setting, where a research confederate engaged in challenging behavior according to a script and
undesirable caregiver behavior (e.g., delivery of an edible or praise) terminated the challenging behavior.
Then participants were taught in the clinic setting how to implement the functional communication
intervention using behavior skills training. This was followed by the opportunity to implement the
intervention with the confederate, still in the clinic setting. Finally, treatment adherence was challenged
in a return to the home setting in which the confederate engaged in the challenging behavior and
functional communication responses regardless of the participants’ behavior. The results of both studies
showed that the frequency of undesirable caregiver behaviors decreased in training and resurged when
challenged in the home setting. 

Although these extensions (Mitteer et al., 2018; Williams et al., 2023) focused primarily on clinical
contexts, they raise the broader question of whether the BMT framework can contribute to
understanding the persistence of socially important behavior in everyday life. One area in which it would
be advantageous to promote behavioral persistence is caring for an infant, particularly during episodes
of prolonged or inconsolable crying. Infant crying is a typical and expected part of infant development
(Barr, 1990) that may serve as an early method of communication (Carollo et al., 2023; Cecchini et al.,
2007). Crying tends to increase over the first few weeks of life, peaking at about two-to-three hours per
day at six weeks before declining to about one hour per day by 12 weeks (Muller et al., 2022), although
there is wide variability in reported cry durations across infants and cultures (Vermillet et al., 2022).
Infant crying functions as a survival mechanism because cries elicit holding, feeding, and other
responses in caregivers across cultures (Bruzek at al., 2024; Lockhart-Bouron et al., 2023). 

Excessive infant crying has been reported to occur in approximately 20% of infants and can be defined
as uncontrollable crying for more than three hours per day, three or more times a day, for at least one
week (Muller et al., 2022). Inconsolable crying is crying that does not respond to attempts by caregivers
to provide comfort (Khan, 2022). Inconsolable infant crying can have negative effects on caregivers and
the caregiver-child relationship. For example, caregivers who experience inconsolable crying are more
likely to report feelings of frustration (Fujiwara et al., 2011), distress (Miller et al., 1993), and depression
and anxiety (Britton, 2011; Petzoldt, 2018). In addition, inconsolable crying is associated with lower-
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quality interactions between caregivers and infants (Bruzek et al., 2024; Fairbrother et al., 2014). Finally,
infants are more likely to suffer negligence, harm, or fatality if parents are unable to soothe and end
inconsolable crying (Adamsbaum et al., 2010; Barr et al., 2005). For example, abusive head trauma
(shaking or hitting the infant’s head) can result in subdural hematoma, cerebral edema, retinal
hemorrhage, and death (Barr et al., 2006), and inconsolable crying is often cited as the eliciting factor
(Barr, 2012; Stewart et al., 2015). 

Research suggests that inconsolable crying is only the result of serious etiology in 5% of cases (Khan,
2022). This suggests other sources of control, such as social positive or negative reinforcement, for
most inconsolable crying. Behavior analytic work in this area has shown that infant crying is often an
aversive stimulus for participants (Bruzek et al., 2025) and that behavior that terminates the crying is
maintained by negative reinforcement (Bruzek et al., 2024; Glodowski & Thompson, 2017; Thompson et
al., 2011; Witts & Bruzek, 2022). For example, in Thompson et al. (2011), participants interacted with a
simulated infant in a research room that contained a crib with a tape recorder attached to its underside.
During reinforcement sessions, the cry recording would start, and the cry would stop contingent on the
participant engaging in one of the three defined behaviors; crying would begin again if the target
behavior ceased for 3 s. In extinction sessions, no target behavior terminated the cry. Overall, the results
indicated that caregiving behavior of nine participants was controlled by escape from the recorded cry.
Bruzek et al. (2009, Experiment 1) extended this research by demonstrating resurgence of caregiving
behaviors that were maintained by negative reinforcement. In an initial baseline phase, engaging in
Target Behavior 1 (e.g., rocking) resulted in termination of the crying. Next, Target Behavior 1 was placed
on extinction and engaging in a second behavior (e.g., feeding) was reinforced. Finally, extinction was
programmed for both caregiving behaviors. In the final extinction session, there was a resurgence of
Target Behavior 1 for five of seven participants. More recently, Witts and Bruzek (2022) demonstrated
that negative reinforcement can also control undesirable caregiving behaviors, such as the intensity of
shaking a simulated infant. 

Because infant crying can at times be intractable, it is important to understand the factors that influence
the persistence of caregiver behavior so that positive caregiving behaviors may be strengthened (e.g.,
rocking, feeding, laying down) and the likelihood of negative caregiving behaviors may be reduced.
Previous research on behavioral persistence in the BMT literature indicates that the overall reinforcing
value of a setting/environment influences the persistence of behavior in challenging situations (Craig et
al., 2024; DeLeon et al., 2015; Smith & Greer, 2023; Trump et al., 2021). Specifically, behavior that has
been reinforced in an overall richly reinforcing context is more resistant to challenges (extinction,
environmental distractions) than behavior that has been reinforced in a relatively lean context, even if the
rate of obtained reinforcement for the target behavior is the same in both environments. The current
study will extend the literature on behavioral persistence to positive caregiving behaviors in two
experiments using the BMT framework. Participants were asked to care for a simulated infant in two
different settings, each associated with a different reinforcement rate. In Experiment 1, the disrupting
condition was extinction, which was meant to model situations in which the caregiving behavior is no
longer effective in consoling crying. In Experiment 2, the disrupting condition was a competing task,
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which was meant to model a situation in which a caregiver is simultaneously caring for an infant and
trying to complete an important task. The competing task was a series of questionnaires the
participants were asked to complete. If persistence of caregiving behavior is sensitive to contextual
reinforcement as predicted by BMT, there should be greater reductions in target caregiving behaviors in
the lean compared to the rich reinforcement setting. 

Experiment 1
Method

Participants

The participants were six undergraduate students recruited using convenience sampling via SONA
(https://www.sona-systems.com/), a participant management system used by the university. All the
participants self-reported that they were female, ranging in age from 18 to 21 years (mean = 19.5 years).
In addition, five of the participants self-reported that they were white and one reported that they were
Arab. None of the participants indicated that they had children, but four (P1, P2, P3, and P5) indicated
having childcare experience (caring for siblings, working at summer camp, and babysitting) with children
ranging in age from one to 11 years. Participants received course credit and a $20 gift card for
participation. All participants signed a consent form that had been approved by the university’s
institutional review board.

Setting and Materials

Research sessions took place in two different research rooms on campus. The research rooms were
both located in the same building, but on different floors. The rooms are identified as the “downstairs”
and “upstairs” labs. Both rooms were arranged to resemble a living room and contained materials
needed to care for an infant (see Figure 1). The downstairs lab contained a couch, a changing table, a
highchair, a child bean bag chair, two child-sized chairs, toys (rattles, blocks, Legos, a chipmunk puppet,
and flashcards with images on them), and bottles to feed the baby. The upstairs lab contained a couch, a
bouncy seat, a child-size table and chair, toys (children’s books, a rattle, a bunny puppet, a small ball, and
a musical piggy bank), and bottles. Finally, each room contained a one-way window that allowed
researchers to view the participant from an adjacent room, but the participant could not view the
researchers. 

In each lab, participants interacted with the same simulated infant: a RealCare Baby® 3 Infant Simulator
(see Figure 2) obtained from RealityWorks. The infant simulator can be programmed to cry and respond
to specific caregiving behaviors with the cessation of crying. However, the infant simulator programming
did not allow the researchers to manually turn crying on and off based on participant behavior. To do
this, a mini speaker (MOMOHO mini Bluetooth speaker) was attached to the back of the simulator,
underneath the simulator’s clothes. This speaker was connected via Bluetooth to the research
assistant’s cell phone. The phone was used to play a pre-recorded sound of a baby crying freely available
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on YouTube (https://www.youtube.com/watch?v=oL2B-AAnsHo). The researcher could start and stop
the audio file using their phone. 

Each room contained audio-visual equipment to record sessions. The downstairs lab contained three
video cameras mounted on the ceiling, connected to a computer in an adjacent room running Mangold
software (https://www.mangold-international.com/en/research/products/observation-labs). The
software allowed the researcher to manually start and stop the recording and saved a separate video file
from each camera to the computer. The upstairs lab contained two iPads mounted on tripods. Sessions
were recorded by beginning a Zoom meeting from a computer in the adjacent observation room with
each iPad as a “participant” in the meeting. In this way, the recordings from both iPads had identical
start and stop times. For both research labs, cameras and iPad placement meant that participants were
visible regardless of where they were in each room. Additional materials included timers (CZBRO digital
kitchen timer) used by research assistants to time turning off the crying audio and session intervals and
a pre-determined list of intervals used to terminate crying on a variable-time (VT) schedule (described
below). Finally, prior to the start of the first session, participants were offered earplugs. Earplugs were
available throughout the study, but no participant used them. 

Dependent Measures and Experimental Design

            Sessions were set up in a free operant manner such that participants completed a baseline and
test session in one room followed by a baseline and test session in the second room (i.e., an alternating
treatments design). Prior to each session, a target caregiving behavior was determined for each
participant: feeding, playing, or rocking. Feeding the baby was defined as the participant putting the
bottle to the baby’s lips. Playing with the baby was defined as the participant simultaneously interacting
with the baby and the toy. For example, playing would be recorded if the participant shook the rattle in
the baby’s eyeline or if the participant threw and caught the ball while facing the baby and within the
baby’s eyeline. Playing was not recorded if the participant interacted with any of the toys outside of the
baby’s eyeline or for any interactions with the baby without a toy. Rocking the baby was defined as the
participant holding the baby in either a vertical or horizontal position and moving it side-to-side (i.e.,
horizontal rocking) or up-and-down (i.e., vertical rocking). Rocking was not recorded if the participant laid
the baby on their legs while in a seated position and bounced their legs up and down or if the participant
held the baby while standing and repeatedly flexed their knees to create an up-and-down bouncing
motion. The duration engaged in the target behavior was recorded for each session and the primary
dependent measure was proportion baseline responding, which was calculated as the duration the
participant engaged in the target behavior during the test session divided by the duration engaged in the
target behavior during the previous baseline session.

Procedure

When participants arrived for a session, they were asked to review the informed consent form. If a
participant chose to participate, a research assistant accompanied them into either the downstairs or
upstairs lab, depending on their counterbalancing assignment. No participant declined to participate
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after reading the consent form. Participants were asked to leave all their belongings, including cell
phones, with the researcher in the observation room throughout the study.

Participants completed four 20-min sessions, two in each research lab. The first two sessions took place
in one lab (e.g., downstairs), which was followed by a 5-min break. Then the remaining two sessions took
place in the other lab (e.g., upstairs). At the beginning of each session, the researcher ensured that the
infant simulator (i.e., the baby) was placed either in the highchair (downstairs lab) or the bouncy seat
(upstairs lab). At the start of the first session, participants were told that the study’s purpose was to
learn about how people interact with infants. They were introduced to the baby and told that they could
interact with her however they liked. Participants were told that the baby might cry and that they were
free to use the ear plugs. Finally, they were shown the bottle and the different toys available in the room.
The researcher further explained that they would be in the next room and would return after 20 min when
the session was over. At the beginning of the remaining three sessions, the researcher reminded the
participants that they could interact with the baby however they liked. Participants were not told the
reinforcement contingencies and none of the target behaviors were described to them. 

After giving the instructions, the researcher left the lab, started the video recording from the observation
room, and began the session. Each session started with the baby crying. Sessions 1 and 3 were
designated baseline sessions during which engaging in a pre-determined caregiving behavior (i.e.,
feeding, rocking, or playing) resulted in the cessation of crying. One baseline session (e.g., in the
downstairs lab) was designated as a “lean” reinforcement context and the other (e.g., in the upstairs lab)
was designated as a “rich” baseline context. For lean baseline sessions, engaging in the target
caregiving behavior resulted in the cessation of crying for 30 s. For rich baseline sessions, engaging in
the target caregiving behavior resulted in the cessation of crying for 30 s, as in the lean condition. In
addition, at times pre-determined based on a VT 1-min schedule, the crying stopped regardless of
caregiver behavior. In this way, the overall programmed reinforcement (lack of crying) in the rich
condition was greater than that in the lean condition (cf. Nevin et al., 1990).

Sessions 2 and 4 were designated as extinction test sessions. In these, engaging in the target caregiving
behavior no longer stopped the crying (i.e., crying continued throughout the duration of the session).
Extinction sessions lasted for 20 min or until 5 consecutive minutes elapsed in which the participant did
not engage in the target caregiving behavior. Which research lab served as the rich versus lean context,
which lab was experienced first, and the target caregiving behavior was counterbalanced across
participants (see Table 1). The target behavior was feeding for two participants, playing for two
participants, and rocking for two participants. If at any time the participant engaged in behaviors that
could be interpreted as harmful or dangerous (e.g., shaking the baby), the research protocols indicated
that the session would be terminated and the participant would be dismissed. However, this did not
occur.

After completing the four sessions, the participants completed a demographic survey and answered
questions about their previous childcare experience. Once the surveys were completed, the participants
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were debriefed and thanked for their participation in the study. The researcher then sent participants an
electronic gift card and awarded course credit within the SONA system.

Inter-observer Agreement and Procedural Fidelity 

            All sessions were recorded and the duration in seconds each participant engaged in the target
caregiving behavior was measured from the recordings using BDataPro software (Bullock et al., 2017) by
a research assistant. The research assistant was blind to the reinforcement contingencies programmed
for each session and was only told which target behavior to score for each session. In addition, the total
time crying occurred in seconds throughout the session was recorded by a research assistant. Due to a
camera malfunction, there was no sound in the videos for Sessions 3 and 4 for P2.

            To ensure reliability in observations, the first author and the research assistant reviewed one video
together and came to a consensus. Then, each independently scored one additional video and
subsequently watched the video together to resolve disagreements. The research assistant then
independently scored all the remaining session videos. To measure inter-observer agreement (IOA), the
first author scored a random sample of 38% of sessions (i.e., nine of 24 sessions across the six
participants), excluding sessions used to establish reliability. IOA was calculated for four baseline
sessions and five extinction sessions by dividing the smaller duration by the larger duration and
multiplying by 100 for each session. IOA averaged 97.6% (range: 94.2–100%) for baseline sessions and
96.3% (range: 92.4–99.1%) for extinction sessions.

Videos from 33% (four of 12) of the baseline sessions were also checked by the first author to ensure
correct implementation of the reinforcement and contingencies. Baseline videos were reviewed to
determine the frequency that crying was turned off when the participant engaged in the target behavior.
The cessation of crying within 2 s of the participant engaging in the target behavior was scored as a “+”
and crying for longer than 2 s with the participant engaging in the target behavior was scored as “-.”
Procedural fidelity was calculated by adding all the + and dividing by all + and – and multiplying by 100.
Across all baseline sessions, procedural fidelity was 100%. Because the duration of crying was
measured in all videos, whether crying occurred throughout the entire extinction test sessions could be
determined from those data. Crying was recorded for the entire duration of the session for all the
extinction sessions.

Results

Baseline

            Table 2 shows the duration of each 20-min session the participant engaged in the defined target
caregiving behavior. The gray shading indicates the participants who experienced the lean condition
prior to the rich. There was considerable variability across participants in the duration they engaged in
the target behavior during reinforcement. The mean duration was 408.9 s (or 34.1%) of the rich baseline
session (range, 75.8 s–972.8 s) and 619.8 s (or 51.6%) of the lean baseline session (range, 151.5 s–
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1,088.4 s). This pattern replicates prior studies showing higher response rates in lean than rich
components when the rich component consists of a VI reinforcement schedule combined with a VT
schedule (e.g., Nevin et al., 1990). 

Table 3 depicts the percentage of each baseline session that the participants experienced crying.
Generally, the participants did not experience a lot of crying during baseline sessions: Across all
participants and baseline sessions, the percentage of the session with crying did not exceed 34%. Four
participants experienced crying in only 10% or less of the session. Overall, however, the mean
percentage of the session with crying was only slightly higher in lean baseline sessions (17.1%) than rich
baseline sessions (15.1%). For three participants (P1, P3, and P5), a greater percentage of the lean
baseline sessions had crying than the rich baseline sessions (as programmed), but the difference
between these components was small. P4 experienced more crying in the rich than the lean baseline
session and P6 experienced a similar percentage of crying in both session types. Note that duration
crying could not be determined for the rich session for P2 due to equipment failure. 

Extinction Test Sessions

            Sessions 2 and 4 for each participant were extinction test sessions. Table 2 shows the duration
each participant engaged in the target caregiving behavior in extinction after the corresponding rich and
lean reinforcement baseline sessions. Mean duration engaging in the target behavior was similar in the
rich (222.8 2, range, 111.9s–317.7 s) and lean (223.4 s, range, 39.9 s–414.3 s). For the rich extinction
sessions, P1, P3, and P5 engaged in the target behavior more compared to the previous reinforcement
session, indicating an extinction burst. In all other cases, there was less responding in extinction relative
to reinforcement. Table 3 indicates that all participants experienced crying for the entire extinction
session. Most participants experienced 20-min extinction sessions. Extinction sessions ended early for
P4 rich (17.2 min) and P6 rich (12.6 min) because they met the session termination criterion.

Responding during the extinction sessions was also analyzed as a proportion of baseline responding
(see Figure 3). Proportion baseline responding was calculated by dividing the duration the participant
engaged in the target behavior during extinction by the duration they engaged in the behavior in the
corresponding baseline session. The black bars in Figure 3 indicate proportion baseline for the rich
session and the gray bars indicate proportion baseline for the lean session. These data show that there
was more disruption in extinction following the lean reinforcement condition than following the rich for
P1, P2, P3, and P5. Proportion baseline was similar in the rich and lean sessions for P4; for P6, there was
more disruption after the rich component than the lean. Finally, it should be noted that P4 and P6 were
the only two participants who did not experience more crying in the lean than the rich baseline sessions. 

Discussion

            The purpose of Experiment 1 was to extend analysis of behavioral persistence to caregiving
behavior within the BMT framework. This was a translational experiment with undergraduate
participants in a simulated home setting. The primary finding was that caregiving behavior was more

Page 11/33



resistant to extinction in the rich reinforcement context than the lean context for four of the six
participants. This provides preliminary support for extending analysis of behavioral persistence to
socially important behavior outside of clinical settings, such as caregiving behavior, using the BMT
framework. It is noteworthy that the effect was evident even though the direct contingency for the target
behavior was the same in both the lean and rich contexts. In other words, in both contexts, engaging in
the target behavior resulted in 30 s of the cessation of crying. However, in the rich context, crying was
also terminated regardless of participant behavior on a VT schedule (cf. Nevin et al., 1990). This latter
manipulation was intended to alter the overall reinforcing value of the context and is consistent with
BMT’s assertion that persistence is determined by the stimulus-reinforcer contingency rather than the
response-reinforcer contingency (Nevin et al., 1983).

            There was substantial variability in baseline durations of caregiving behavior across participants,
with some participants engaging in the target behavior for less than 10% of the session (e.g., P1 rich
baseline) and others doing so for approximately 75% of the session. There does not appear to be a
correlation between baseline duration of engagement and type of caregiving behavior. Generally,
participants engaged in longer durations of the target behavior in the lean session than the rich, which
replicates prior research measuring response rates (e.g., Lionello-DeNolf et al., 2010). This finding
illustrates that longer durations of responding did not correspond to greater persistence, providing
additional support for the notion that response rate and persistence are separate dimensions of
response strength (Nevin, 1974). 

One reason that some participants had low engagement in the target behavior could be the relatively
short baseline session. Because participants only experienced one 20-min baseline session in each
environment, the baseline session may not have provided sufficient exposure to the programmed
contingencies to establish stable patterns of responding. Nonetheless, the amount of reinforcement
experienced was enough to differentially affect persistence in the two contexts for four (P1, P2, P3, and
P5) of the six participants.

            There are two potential reasons why two participants (P4 and P6) did not show greater
persistence of caregiving behavior in rich rather than lean context. First, neither participant reported prior
caregiving experience, whereas the other four participants did have prior experience from past jobs or
caring for siblings. Possibly the prior experience of these four participants had established a
reinforcement history for the target behaviors used in the current study that generalized to the current
set up. Future research could explore differences in persistence between participants with and without
experience caring for infants. Second, although the experimental protocols programmed more crying to
occur in the lean than the rich context, P4 and P6 did not experience this difference: P4 experienced
more crying in the programmed rich context than the lean and P6 experienced a similar amount of crying
in both contexts. This occurred because both participants performed the target behavior for long
durations at a time, which prevented the crying from occurring for most of the baseline sessions.
Because P4 and P6 experienced similar or greater amounts of crying in the rich context, the
programmed distinction between rich and lean reinforcement contexts was not maintained in their
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actual experience. Thus, their results highlight the importance of the reinforcement context actually
experienced by the participant. 

            When caring for a young infant, it is typical for caregivers to experience periods of extended crying
that might not respond to appropriate caregiving behavior (Khan, 2022; Muller et al., 2022). There has
been a focus on developing training materials for caregivers regarding crying and appropriate responses
to it (e.g., to walk away; Barr et al., 2009; Fujiwara et al., 2012). The results of Experiment 1 suggest that
the broader history of contextual reinforcement associated with caregiving behaviors may influence
whether caregivers continue with behaviors that no longer stop crying or soothing the baby. 

            The results of Experiment 1 suggest that the persistence of caregiving behavior may be sensitive
to the overall reinforcement context when the response-reinforcer contingency is disrupted by extinction.
However, extinction represents a relatively extreme disruption (i.e., extended or inconsolable crying is
limited to the first several weeks of life). In everyday caregiving situations, caregivers often need to care
for the infant while simultaneously attending to other demands, such as caring for other children or work
tasks. These competing demands may disrupt caregiving behavior without eliminating the
consequences for engaging in it. Thus, the purpose of Experiment 2 was to examine persistence of
caregiving behavior under competing demands rather than extinction. 

Experiment 2
In Experiment 2, the disrupting condition was the presentation of an additional task, which is analogous
to situations in which a caregiver is trying to complete work while caring for an infant. In test sessions,
participants were asked to complete a series of long surveys. We attempted to set up a motivating
operation for completing the surveys by telling the participants that the survey responses were very
important for the results of the study and that they needed to finish them within the session. Based on
the BMT framework, we expected participants to interact less with the infant simulator in the lean test
session than the rich. 

Method

Participants and Setting

The participants were five undergraduates and one graduate student recruited using convenience
sampling via SONA or via word of mouth. Based on self-report, five participants were female and one
was male; all were white. They ranged in age from 18 to 30 years (mean = 20.8 years). None of the
participants indicated that they had children, but five (P7–P11) indicated having childcare experience
(caring for siblings, working at summer camp, and babysitting) with children ranging in age from 10
weeks to 14 years. Undergraduate participants received course credit and all participants received a $20
gift card for participation. All participants signed a consent form that had been approved by the
university’s institutional review board.
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The study took place in the same two research rooms as Experiment 1 and used the same infant
simulator and related materials. In addition, the following surveys were used as competing tasks in
distracter test sessions. Surveys were chosen based primarily on length and being on a topic that we
thought the participants would perceive as relevant to the study. The surveys were compiled into Set 1
and Set 2. Set 1 contained the WHOQOL-BREF (World Health Organization, 2004) and the Parental
Authority Questionnaire (PAQ; Buri, 1991). The WHOQOL-BREF is a 26-item questionnaire developed by
the World Health Organization that measures respondents’ subjective quality of life. It includes five
domains: physical health, psychological health, social relationships, environment, and general items
about quality of life and general health. The PAQ evaluates how respondents retrospectively perceive the
parenting strategies of their caregivers during their upbringing. It consists of two sets of 30 items rated
on a five-point scale; one set is used to evaluate the respondent’s mother, and the other is used to
evaluate the respondent’s father. We used both sets in this study. Set 2 contained the Personality
Diagnostic Questionnaire 4th Edition Plus (Bagby & Farvolden, 2004), which is a self-report screening
tool used to evaluate symptoms of personality disorders. It contains 99 true or false questions about
long-standing behavioral patterns, emotional responses, and interpersonal styles. 

Procedure

The general procedures were the same as in Experiment 1. Participants completed four 20-min sessions,
two in each research lab. The first two sessions took place in one lab, and the remaining two sessions
took place in the other lab. Participants were offered a 5-min break between Sessions 2 and 3. As before,
Sessions 1 and 3 were designated baseline sessions during which engaging in a pre-determined
caregiving behavior resulted in the cessation of crying. One baseline session (e.g., in the downstairs lab)
was designated as a “lean” reinforcement context and the other (e.g., in the upstairs lab) was designated
as a “rich” baseline context. For lean baseline sessions, engaging in the target caregiving behavior
resulted in the cessation of crying for 30 s. For rich baseline sessions, engaging in the target caregiving
behavior resulted in the cessation of crying for 30 s, as in the lean condition. In addition, at times pre-
determined based on a VT 1-min schedule, the crying stopped regardless of caregiver behavior. Sessions
2 and 4 were designated as distractor test sessions. At the beginning of these sessions, participants
were handed a clipboard with either the Set 1 or Set 2 surveys and a pen. Which set was paired with the
rich or lean context was counterbalanced across participants (see Table 1). Participants were asked to
complete the forms during the session while they were interacting with the infant simulator. Further, they
were told that it was important for the study that the forms be completed within the session. During the
distractor sessions, crying occurred as it did in baseline sessions, and the target caregiving behavior
terminated the crying for 30 s. Also, in the rich context, crying continued to stop on the VT 1-min
schedule. The target behavior was feeding for two participants, playing for two participants, and rocking
for two participants. 

After completing the four sessions, the participants completed a demographic survey and answered
questions about their previous childcare experience. Once the surveys were completed, the participants
were debriefed and thanked for their participation in the study. The researcher then sent participants an
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electronic gift card and awarded course credit within the SONA system, if applicable. Because the survey
responses were not being used as a dependent measure, they were shredded directly after the sessions
and not included in the analysis of the results. 

Inter-observer Agreement and Procedural Fidelity 

            All sessions were recorded and the duration in seconds each participant engaged in the target
caregiving behavior was measured by a research assistant as in Experiment 1. In addition, we measured
the duration in seconds each participant completed the forms. The research assistant was blind to the
reinforcement contingencies programmed for each session and was only told which behaviors to score
for each session. In addition, the total time crying occurred in seconds throughout the session was
recorded. Procedures to establish reliability and measure IOA were the same as in Experiment 1. IOA
was calculated for four baseline sessions and five distraction sessions. IOA averaged 97.4% (range:
92.2%–99.1%) for baseline sessions and 98.5% (range: 97.2%–99.8%) for distraction sessions.

Videos from 33% (four of 12) of the baseline and 33% of the distraction sessions were also checked by
the first author to ensure correct implementation of the reinforcement contingencies using the same
methods as in Experiment 1. Across the baseline sessions, there was one instance in which crying was
not terminated when the participant engaged in the target behavior (P9 lean session). No other lapses in
procedural fidelity were observed. 

Results

Baseline

            Table 4 shows the duration of each 20-min session the participants engaged in the defined target
caregiving behavior. The gray shading indicates the participants who experienced the lean condition
prior to the rich. During reinforcement, the target behavior was emitted more during the lean session
(mean of 49% of the session) than the rich session (mean of 37% of the session), similar to Experiment
1. There was also variability across participants in the duration they engaged in the target behavior
during reinforcement, which ranged from 185.7 s to 723.1 s in the lean session and 259.2 s to 539.8 s in
the rich session. 

Table 5 depicts the percentage of each baseline session that the participants experienced crying. As in
Experiment 1, the participants did not experience a lot of crying during baseline sessions. The mean
percentage of the session with crying was 19% (range, 6.6%–36.3%) in the rich session and 26.1%
(range, 9.9%–57.4%) in the lean session. Five participants (P8–P12) experienced crying for a greater
percentage of the lean baseline session than the rich. P1 experienced more crying in the rich than the
lean baseline session. 

Distraction Sessions
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            Sessions 2 and 4 for each participant were distraction test sessions in which participants were
asked to complete surveys while caring for the simulated infant. Table 4 shows the duration each
participant engaged in the target caregiving behavior in distraction after the corresponding rich and lean
reinforcement baseline sessions as well as the duration they completed the forms. Mean duration
engaging in the target behavior was similar in the rich (440.6 s, range, 209.1 s–646.4 s) and lean (485.2
s, range, 156.5 s–956.9 s) distraction sessions. There was less responding in distraction relative to
reinforcement in all instances except for P7 rich distraction session and P8 rich and lean distraction
sessions. Participants spent a similar amount of time completing the forms in the rich (632.7 s, range,
515.0 s–777.2 s) and lean (676.7 s, range, 357.3 s–832.9 s) distraction sessions.

Responding during the extinction sessions was also analyzed as a proportion of baseline responding
(see Figure 4), which was calculated as in Experiment 1. These data show that there was more
disruption in the distraction session following the lean reinforcement condition than following the rich
for P9 and P10. Proportion baseline was similar in the rich and lean sessions for P11; for P12, there was
more disruption after the rich component than the lean. P7 and P8 did not show evidence of disruption.
For both participants, there was equal or more responding during the distraction session than in the
previous baseline components. 

Discussion

In Experiment 2, participants were exposed to distraction test sessions in which they were asked to
complete a competing task (a lengthy series of surveys) while simultaneously caring for the infant
simulator. During baseline sessions, participants experienced less crying overall in the rich than the lean
condition, consistent with the programmed reinforcement schedules. However, in distraction sessions,
greater disruption to caregiving behavior in the lean than the rich component was found in only two of
the six participants (P9 and P10). The remaining participants did not show a consistent pattern, as there
was little difference between sessions for one participant, the opposite pattern for another participant,
and no evidence of the forms functioning as a competing task for two participants. Overall, the results of
Experiment 2 show minimal evidence for the prediction that caregiving behavior would be more resistant
to disruption in the richer context, as predicted by BMT. 

            One reason that the results of Experiment 2 differed from those of Experiment 1 is that the former
tested disruption through response competition rather than suspension of the reinforcement
contingencies. Thus, participants could still access reinforcement by continuing to engage in the target
behavior during distraction sessions. It is possible that the competing response interacted with the
specific target behaviors across participants in ways that were not anticipated prior to the experiment.
For instance, both participants who emitted more target behavior during distraction sessions than
baseline sessions (P7 and P8) had feeding as the target behavior. For these participants, it was possible
to simultaneously engage in feeding (thereby accessing reinforcement) and complete the forms. Review
of the session videos indicates that both participants sat on the couch with the baby cradled in one arm,
which they also used to hold the bottle at the baby’s mouth, while completing the forms with their other
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hand throughout most of the session. The two participants (P9 and P10) who showed greater disruption
in the lean component had playing as the target behavior. Because the definition of playing involved
interacting with a toy and the baby simultaneously, it was difficult to engage in both the target and
competing behavior at the same time. Thus, the survey task functioned more clearly as a competing
response for playing than for feeding. Finally, the remaining two participants showed inconsistent
disruption patterns, and both had rocking as a target behavior. 

Overall, the results of Experiment 2 are consistent with prior evidence that resistance-to-change can vary
as a function of the type of disruption introduced. For example, Lionello-DeNolf et al. (2010) showed
greater persistence in the rich component of a human operant task by children with intellectual disability
when the distracting condition was an alternative stimulus presented on the touchscreen or when a
researcher entered the room and delivered non-contingent food and praise, but not when a movie was
played during the session. Future research should continue to explore the types of stimuli that function
as competing tasks for caregiving behaviors and how those tasks might interact with specific caregiving
behaviors.

            The competing task used during distraction sessions was chosen to model situations in which a
caregiver is simultaneously caring for an infant and completing a work task. We attempted to establish a
motivating operation for the participants to complete the surveys by stressing the importance of the
survey responses and that they needed to be completed during the session. Overall, the participants
spent similar durations completing the forms in both components. There was no consistent pattern
across participants, but it should be noted that P9 and P10 both spent less time completing the forms in
the rich than the lean component, consistent with their proportion baseline data. However, the results of
the current experiment do not provide a direct behavioral measure of whether the manipulation
successfully established the survey task as sufficiently valuable to compete with caregiving. Future
research should verify that completing the alternative task has enough value to compete with
caregiving. 

General Discussion
The purpose of this study was to extend the analysis of behavioral persistence to appropriate caregiving
behaviors within the BMT framework. Previous clinical behavior-analytic work on caregiving behavior has
assessed resurgence of inappropriate caregiving behavior within the context of functional
communication training (Mitteer et al., 2017; Williams et al. 2023) but did not examine persistence from
this perspective. The current study further explored caregiving behavior, but outside of a clinical context
by examining persistence of appropriate responses to infant crying. This is a socially relevant behavior
because infant crying is ubiquitous (Barr, 1990) and can at times be excessive and inconsolable (Khan,
2022; Muller et al., 2022), potentially eliciting unwanted behavior (Barr et al., 2006). Failure of appropriate
caregiving behaviors to persist, or persistence of inappropriate behaviors, can have potentially
dangerous consequences for an infant (i.e., abusive head trauma; Barr et al., 2006).
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            Participants in both experiments interacted with a simulated infant in rich or lean reinforcement
contexts and then were exposed to extinction (Experiment 1) or competing task (Experiment 2) test
sessions. Experiment 1 provides preliminary evidence that caregiving behavior was more resistant to
extinction following the richer reinforcement context for most participants. Experiment 2, however,
provided less consistent evidence when the disruption was the competing task, as there was greater
disruption in the rich than the lean condition for only two participants. 

From the perspective of BMT, greater resistance to disruption was expected in both the current
experiments. By contrast, this study suggests that the effect of reinforcement context was not
consistent across disruption types. Gladowski and Thompson (2017) may provide an additional
perspective on the role of competing activities in caregiving. They exposed undergraduate participants
to recordings of infant crying that could be terminated by pressing a button on a computer and
measured participant latency to pressing the button. In some sessions, additional activities (puzzles, cell
phones, etc.) were present. The results indicated that, for some participants, engagement in a distracting
task increased latencies to terminate the crying. This suggests that the role of competing activities as
disrupters is complex and effects may depend on how the activity changes the broader context in which
caregiving occurs.

            The results of the current study extend prior translational behavior-analytic work showing that
infant caregiving behavior is influenced by reinforcement contingencies and extinction procedures
(Bruzek et al., 2009; Gladowski & Thompson, 2017; Thompson et al., 2011; Witts & Bruzek, 2022) and that
infant crying often functions as an aversive stimulus (Bruzek & Witts, 2024; Witts & Bruzek, 2024). The
current research extended this work by investigating what determines whether an appropriate caregiving
response continues when the environmental context changes through an initial exploration of this topic
in a translational preparation. We used simulated infants, student participants who were not primary
caregivers, and relatively brief exposure to the contingencies. Thus, additional translational research is
needed to further explore the role of different contextual reinforcement variables on the persistence of a
range of caregiving behaviors, both appropriate and inappropriate. Further, conclusions based on the
current data are limited by lack of diversity in our sample. There are likely cultural (Bruzek & Witts, 2025)
and other demographic differences in response to infant crying that may not be apparent in a small
sample of college students.

            The reinforcement contingencies used in the current study differ from those in previous infant
caregiving studies (Bruzek et al., 2009; Thompson et al., 2011). For example, in both Bruzek et al. (2009)
and Thompson et al. (2011), participants needed to engage in the target behavior for 3 s before crying
ceased for 3 s. By contrast, in the current study, there were no requirements on the duration of caregiving
behavior prior to the cessation of crying (e.g., 1 s of holding the bottle to the lips resulted in the
cessation of crying). Further, target behavior terminated the cry for 30 s, which is markedly longer than
past studies. The reinforcement contingency used in the current study was based on a recent study in
our lab (Pantano et al., 2026) replicating Thompson et al. In Pantano et al., 19 participants experienced
alternating sessions of no reinforcement or negative reinforcement in which engaging in a target
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caregiving behavior terminated crying for 30 s. Sessions took place in the downstairs lab used in the
current study and showed that time spent engaging in the target behavior was lower in no reinforcement
than reinforcement conditions. As a result, we used the same procedures and schedules in the current
study. However, the 30 s of no crying may have inadvertently decreased the distinction between the lean
and rich components in the current study which may have impacted the opportunities for reinforcement
across participants and the likelihood of persistence during the test sessions. Although the current
parameters were sufficient to produce the predicted pattern for most participants in Experiment 1, future
research should parametrically vary the duration of the cessation of crying and measure effects on
persistence during disruptions.

            The current procedures also differed from laboratory investigations of resistance to disruption in
that we used a single relatively brief baseline session for each condition, whereas laboratory
investigations with rats or pigeons as subjects will conduct baseline sessions until a predetermined level
of stability in responding is obtained (e.g., Nevin, 1974; Shahan & Burke, 2004). One consideration for
translational and applied work with humans is the feasibility of conducting extended baselines to
stability or requiring participants (students, caregivers) to attend multiple research sessions across days
or weeks. Researchers have successfully devised arrangements that do not require extended baselines
(Ahearn et al., 2003; Dube et al., 2000; 2013; MacDonald et al., 2013). For example, Dube et al. (2003)
used a distributed sessions procedure in which a predetermined number of baseline sessions were
conducted, and test sessions were composed of both baseline and disrupter components, which
allowed responding in disruption to be compared to that in baseline within sessions, thereby minimizing
the potential effects of variable response rates across sessions. Similarly, Ahearn et al. and MacDonald
et al. exposed participants to sessions that included four successive 5-min components and alternated
whether the rich or lean condition was experienced across six sessions. Future research could modify
the current procedures to use a similar framework. 

            One consideration is whether the stimulus-reinforcer framework of BMT provides a useful model
for understanding the natural environment in which caregiving occurs. Basic and translational
investigations of resistance to change typically use multiple schedules in which the rich and lean
components alternate regularly within sessions and resistance is often greater in the component
associated with the richer schedule (e.g., Lionello-DeNolf et al., 2010; Nevin, 1974; Nevin & Grace, 2000).
However, when the rich and lean components are experienced differently, such as in single schedules,
resistance to disruption is not always greater in richer schedule (e.g., Bell & Baum, 2021; Cohen, 1998;
Lionello-DeNolf & Dube, 2011). For example, Cohen (1998) compared resistance to disruption in rich vs.
lean schedules in rats within subjects in three different conditions: (1) blocked, in which only one
schedule was experienced each session, followed by disruption tests; (2) daily alternation, in which the
rich and lean schedules were every other day and disruption tests were experienced successively, and
(3) the typical multiple schedule. Cohen found that resistance to disruption depended both on the
training context and type of disrupter used. Specifically, typical greater resistance to change was found
in the rich component for the multiple schedule condition but not for the blocked condition. In the daily
alternation condition, greater resistance in the rich component was found under prefeeding disrupter
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conditions but not extinction. Similarly, Lionello-DeNolf and Dube (2011) compared the effects of a
competing stimulus disruption to responding on a computer task by children with autism. One group
experienced rich and lean conditions alternated within session using a multiple schedule and showed
greater resistance to disruption in the rich component. By contrast, the second group experienced
blocked single schedules and no differences in resistance were found. 

Differences in resistance to change across single-schedule and multiple-schedule arrangements pose a
conceptual challenge for BMT’s assertion that resistance is determined by Pavlovian stimulus-reinforcer
contingencies (see Craig, 2023, and Ringdahl & O’Brien, 2026, for discussions regarding this and other
challenges to BMT). Thus, an important concern is whether caregiving in the natural environments is
experienced as a multiple schedule, or whether it is better characterized as another type of arrangement.
It is possible to conceptualize how a caregiver may experience different contexts in which caregiving
behavior experiences difference rates of reinforcement. Consider, for example, a caregiver who does not
work outside of the home. The rhythm of a household may naturally change throughout the day thereby
creating distinct periods (e.g., morning routine, midday, late afternoon, evening, etc.), each associated
with separate discriminative stimuli (e.g., the presence of other family members, the presence or
absence of sunlight, etc.) and potentially sources of reinforcement. However, it is also possible to
conceptualize different arrangements, highlighting the need for additional work in this area. 

Another important consideration for future translational research is that caregiving does not occur in a
uniform environment. Barr (2014) noted that cultural and contextual variables influence caregiving
responses, suggesting that the contingencies experienced by caregivers may differ substantially across
families and settings (Bruzek & Witts, 2025). This consideration is also relevant to intervention
development. Sugai et al. (2012) emphasized that intervention practices should be aligned with the
cultural and contextual variables relevant to the individuals receiving the intervention. Thus, identifying
contextual variables that influence persistence may be important not only for understanding caregiving
behavior but also for developing interventions that are appropriate for the contexts in which caregivers
and infants interact.

One common recommendation for caregivers experiencing prolonged or inconsolable crying includes
placing the infant in a safe location and briefly leaving the room when necessary (Barr et al., 2009;
Fujiwara et al., 2012). Although these strategies can provide caregivers with an opportunity to disengage
from an aversive stimulus (Bruzek et al., 2024), a behavioral analysis of persistence raises the possibility
of also teaching caregivers to recognize contextual variables that influence their own responding to
infant crying. For example, future research could examine whether caregivers can be taught to identify
contexts in which their caregiving behavior is more or less likely to persist and to discriminate changes
in those contexts that may affect their responding. Such an approach would not replace existing
strategies for managing prolonged crying but could augment them.

In summary, the current findings provide an initial demonstration of a translational analysis of behavioral
persistence of infant caregiving behavior. The differences observed across the extinction and
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competing-response disruption conditions highlight the importance of considering both reinforcement
history and the broader context in which caregiving occurs. Continued research examining these
variables may provide a better understanding of the factors that influence the persistence of caregiving
behavior and inform interventions designed to support caregivers across diverse caregiving contexts.
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Participant Target Session 1 Session 2 Session 3 Session 4

Experiment 1

P1 Feeding Upstairs, rich Upstairs, Ext Downstairs,
lean

Downstairs, Ext

P2 Feeding Downstairs,
lean

Downstairs, Ext Upstairs, rich Upstairs, Ext

P3 Playing Upstairs, lean Upstairs, Ext Downstairs,
rich

Downstairs, Ext

P4 Playing Downstairs,
rich

Downstairs, Ext Upstairs, lean Upstairs, Ext

P5 Rocking Upstairs, rich Upstairs, Ext Downstairs,
lean

Downstairs, Ext

P6 Rocking Downstairs,
lean

Downstairs, Ext Upstairs, rich Upstairs, Ext

Experiment 2

P7 Feeding Upstairs, rich Upstairs, Set 1 Downstairs,
lean

Downstairs, Set
2

P8 Feeding Downstairs,
lean

Downstairs, Set
1

Upstairs, rich Upstairs, Set 2

P9 Playing Upstairs, lean Upstairs, Set 2 Downstairs,
rich

Downstairs, Set
1

P10 Playing Downstairs,
rich

Downstairs, Set
1

Upstairs, lean Upstairs, Set 2

P11 Rocking Upstairs, rich Upstairs, Set 1 Downstairs,
lean

Downstairs, Set
2

P12 Rocking Downstairs,
lean

Downstairs, Set
2

Upstairs, rich Upstairs, Set 1

Counterbalancing Assignment of Participant Conditions in Experiments 1 and 2

Note. “Upstairs” and “downstairs” refers to the location of the two research labs. “Ext” refers to
extinction. 

 

Table 2

Duration (s) each Participant Engaged in the Target Behavior in Baseline and Extinction Sessions in
Experiment 1
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Participant Target Duration (s) Rich Duration (s) Lean

    Baseline Extinction Baseline Extinction

P1 Feeding 86.9 111.9 291.4 39.9

P2 Feeding 431.0 267.2 908.0 227.0

P3 Playing 317.7 75.8 151.5 117.9

P4 Playing 687.5 212.1 921.1 310.7

P5 Rocking 199.2 280.1 358.1 230.3

P6 Rocking 972.8 147.9 1088.4 414.3

Note. The rich extinction session for P4 and P6 ended prior to 20 min because the session termination
criterion of 5 min without engagement in the target behavior was met. Shading indicates participants
who experienced the lean condition first. 

 

Table 3

Percentage of Each Session Spent with Crying for Individual Participants in Experiment 1

Participant Percentage Rich Percentage Lean

  Baseline Extinction Baseline Extinction

P1 5.4 100.0 10.3 100.0

P2 NA NA 16.5 100.0

P3 28.6 100.0 30.6 100.0

P4 13.0 100.0 8.8 100.0

P5 25.9 100.0 33.9 100.0

P6 2.4 100.0 2.7 100.0

Note. “NA” indicates that crying duration data were not available due to equipment failure.
 

Table 4

Duration (s) each Participant Engaged in the Target Behavior in Baseline and Distraction Sessions and
Duration (s) each Participant Interacted with the Forms in Experiment 2
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Participant Target Duration (s) Rich Duration (s) Lean

    Baseline Disruption Forms Baseline Disruption Forms

P7 Feeding 342.8 555.0 515.0 584.5 579.9 357.3

P8 Feeding 470.5 646.4 607.3 453.9 956.9 770.0

P9 Playing 534.6 484.9 616.2 702.3 298.5 854.1

P10 Playing 539.8 397.4 616.6 689.4 384.2 644.6

P11 Rocking 259.2 209.1 777.2 185.7 156.5 601.0

P12 Rocking 704.4 350.6 663.9 723.1 535.0 832.9

 Note. Shading indicates participants who experienced the lean condition first. 

Table 5

Percentage of Each Session Spent with Crying for Individual Participants in Experiment 2

Participant Percentage Rich Percentage Lean

  Baseline Distraction Baseline Distraction

P1 23.4 38.1 14.4 38.7

P2 36.3 49.2 57.4 44.7

P3 22.7 53.7 27.9 43.0

P4 6.6 40.4 9.9 42.2

P5 10.0 41.8 15.8 46.4

P6 15.2 62.8 30.9 60.1

Figures
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Figure 1

The Downstairs (Left) and Upstairs (Right) Research Labs
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Figure 2

Infant Simulator used in Experiments 1 and 2

Figure 3

Proportion Duration Responding in the Target Caregiving Behavior for Individual Participants in Experiment
1

Note. The dashed line indicates equal durations of caregiving behavior in baseline and test sessions.
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Figure 4

Proportion Duration Responding in the Target Caregiving Behavior for Individual Participants in Experiment
2

Note. The dashed line indicates equal durations of caregiving behavior in baseline and test sessions.
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