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Abstract

:

Challenging behavior exhibited by students in a school setting is one of the most significant obstructions to student learning. These behaviors often warrant specialized interventions delivered by educators in the presence of typically developing peers; however, the availability of personnel to prepare educators to implement said interventions is limited. One viable solution may be to leverage a pyramidal training model in which training is provided in tiers, allowing for more individuals to be trained within a shorter period. In the current study, one researcher utilized pyramidal training to prepare four educators to implement functional communication training without extinction to decrease aggression toward peers for one student in an inclusionary early childhood education setting. With written instruction only (similar to what a teacher might receive as part of a behavior intervention plan), all educators implemented the intervention with low fidelity (M = 15% steps completed correctly). Post-intervention, all educators were able to implement the intervention with the trainer at or above 80% fidelity, and skills improved to 100% fidelity during in situ training with the student. For the student, aggression was completely decreased to zero levels, and functional communication responses increased. Moreover, all results were maintained after the holiday break without additional training. Implications for research and practice will be discussed.
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1. Introduction


Challenging behaviors displayed in a public school setting is among the most significant obstructions to all student learning [1]. Teachers frequently cite aggression, non-compliance, and property destruction as the most common of these behaviors [2]. While challenging behavior exists among many school-aged children, these behaviors are even more frequent for students with disabilities [3]. To address the negative impact challenging behavior has on learning, the Individuals with Disabilities Education Act—IDEA (2004) [4] requires educators to implement research-based behavior intervention plans (BIP) for students who qualify for special education. However, after the plan is developed, teachers are oftentimes expected to implement the plan and take data without any formal training or additional resources [5].



Early childhood education teachers who serve students with disabilities often lack the necessary training and education required to adequately approach challenging behavior [6], but frequently serve as the front line for behavioral and mental health intervention efforts [7]. While the process of becoming qualified to teach early childhood special education differs across states and territories in the United States of America [8], there are national professional standards set forth by the Division for Early Childhood (DEC) and the National Association for the Education of Young Children (NAEYC). Briefly, these standards cover areas related to curriculum, partnering with educators and families, using assessments and data to inform intervention, and ongoing evaluation of professionalism and ethical practices [9]. Notably, standard 6.4 states that educators must “proactively plan and implement function-based interventions to prevent and address challenging behaviors [9]; however, previous research has found that teacher preparation programs often fail to prepare educators to do so [10]. As a result, many teachers enter the classroom with a feeling of unpreparedness or low self-efficacy to work with children who may have a disability and engage in challenging behavior. In fact, in a survey of over 500 early childhood educators, challenging behavior was reported to be the highest area of training need [11]. Unfortunately, barriers such as a lack of resources and lack of administrator or staff support [12] prevent educators from receiving adequate training and inhibit their ability to implement interventions. Therefore, innovative training models, such as pyramidal training [13], that are effective and efficient in preparing educators to implement function-based interventions are warranted.



Pyramidal training is a method that utilizes a professional trainer/expert to teach a skill or set of skills to one or more individuals, who then continue to teach the same skill to other individuals [13,14,15]. This method of teaching accelerates training as it is provided in tiers, allowing for more individuals to be trained within a shorter period of time. Pyramidal training has been utilized within educational settings to train educators on various assessment methods such as preference assessments [16] and functional analyses (e.g., [17]) as well as intervention strategies [18]. For instance, Andzik and Schafer (2020) used pyramidal training combined with behavior skills training (BST; [19]) to teach four special education pre-service teachers how to coach four general education pre-service teachers to increase opportunities to initiate (OTI) for students with complex communication needs. All participants acquired the skill, and results were maintained with high levels of fidelity one year later. In all of these studies, behavior skills training was used to teach interventionists the target skill.



BST comprises four components: instruction, modeling, rehearsal, and feedback [20]. Instruction begins by having the trainer/expert provide written and verbal instructions to the learner on a specific target skill. Next, the trainer models, or physically acts out, the correct behavior for the learner. The third component, rehearsal, requires the learner to practice the skill being taught through role play either with the trainer or another individual. Lastly, the trainer uses written procedures to take data on the steps performed correctly and incorrectly by the learner and provides them with feedback. BST has been utilized to train a variety of individuals, such as teachers, caregivers, and children, on behavioral interventions (e.g., [14]). While there are many research-based behavioral interventions, those that specifically match the source or function of reinforcement for challenging behavior are considered the gold standard [21]. Related to the current study, Hogan et al. (2015) [22] used BST to teach four staff members to implement BIPs for two students with autism comprising differential reinforcement of alternative behavior (DRA) and extinction procedures.



DRA is a function-based intervention that teaches an individual to engage in appropriate, alternative behavior that results in access to the same reinforcer that maintains challenging behavior while reinforcement for challenging behavior is either minimized or withheld [23]. When reinforcement for challenging behavior is withheld in a DRA arrangement, an extinction contingency is in effect [24]. While previous research has shown that DRA with extinction is effective at decreasing challenging behavior [25], implementing this procedure in the school setting poses many challenges. For instance, it may be difficult to withhold the source of reinforcement leading to poor treatment fidelity [26]. Failure to withhold reinforcement inadvertently strengthens the relationship between challenging behavior and the maintaining consequence due to the intermittent schedule of reinforcement [27]. Additionally, there are well-documented side effects to extinction, such as a temporary increase in the frequency, duration, or magnitude of challenging behavior (i.e., extinction burst) or an overall increase in aggression (i.e., extinction-induced aggression; [28]). As such, school settings are ripe for the use of reinforcement-based approaches without extinction.



One way to implement DRA without extinction is by reinforcer parameter manipulations (see [29], for a review). Parameter manipulations include changing the quality, magnitude, or immediacy of the reinforcer provided for a target response. Quality is associated with an individual’s relative preference toward stimuli or the relative efficacy of the consequence event [30]. Magnitude is often considered to be the size or quantity of the reinforcer [31]. Immediacy refers to the amount of time, or delay, in which the consequence is delivered [32]. In a DRA without extinction arrangement, greater reinforcement is provided for the alternative behavior along at least one dimension (quality, magnitude, immediacy), whereas reinforcement is still provided for challenging behavior, but to a lesser degree. These arrangements have been shown to be effective at decreasing challenging behavior maintained by both negative and positive reinforcement contingencies.



Previous research has utilized reinforcer parameter manipulations in school settings to decrease challenging behavior maintained by social negative reinforcement (i.e., escape). For instance, Boyle et al. (2023) [33] used functional communication training (FCT; a type of DRA; [34]) without extinction to reduce elopement for one child in a preschool setting, and Andzik et al. (2022) used a token economy to decrease escape-maintained challenging behavior (i.e., aggression, elopement, property destruction) for three students in a public-school setting. Boyle et al. manipulated the magnitude of a tangible reinforcer to reduce elopement. Specifically, contingent on a communication response, the participant was given 30 s access to a highly preferred item, and contingent on elopement, the participant was given 3 s access to the item and then prompted to return to their seat. Andzik et al. manipulated the quality and magnitude of a reinforcer to decrease elopement without extinction by providing a 30 s break contingent on elopement, but a token to be exchanged for a longer break with a preferred item (i.e., six tokens equaled a 1 min break) was contingent on communication. In both studies, elopement maintained by social negative reinforcement decreased without the use of extinction.



For behavior maintained by social positive reinforcement, the use of DRA and reinforcer parameter manipulations have shown to be effective at decreasing challenging behavior [30,35,36]. For instance, Athens and Vollmer (2010) manipulated reinforcer quality, magnitude, and immediacy either in isolation or in combination with a DRA arrangement and were successful at decreasing challenging behavior for seven participants. These procedures have been replicated and extended by later articles (e.g., [35,36]) and shown similar effects. Taken together, previous research supports the use of parameter manipulations to implement DRA without extinction; however, these methods have not yet been evaluated with natural change agents (i.e., educators) as the interventionist. Thus, the purpose of the current study was to utilize pyramidal training to coach four educators to implement DRA without extinction to decrease challenging behavior maintained by social positive reinforcement for a student in an early childhood education classroom.




2. Methods


This research study utilizes a multiple baseline across participants (i.e., educators) design to demonstrate experimental control. The researcher (i.e., expert trainer, primary investigator) used BST and pyramidal training to coach educators in behavior-analytic interventions to measure the effects on procedural fidelity, the primary dependent variable. For the student participant, secondary measures include the effectiveness of FCT without extinction for the reduction in challenging behavior and effect on appropriate behavior.



2.1. Participants and Setting


Prior to beginning the study, the researcher met with the educators and caregivers to obtain written consent for research procedures. Participants included four educators and one student. All teacher participants were referred to as Educator (1, 2, 3, and 4), respectively, and the student was given a pseudonym, Jorge, to keep their personal information confidential. Educator 1 was a 50-year-old white female with 5.5 years of teaching experience. In this study, Educator 1 served as an early childhood special education teacher. Educator 2 was an early childhood general education paraprofessional. She was a 60-year-old white female with 25 years of experience working as a paraprofessional. Educators 3 and 4 were both special education paraprofessionals. Educator 3 was a 61-year-old, non-white Hispanic female with 12 years of experience working as a paraprofessional. Educator 4 was a 25-year-old non-white Hispanic female with an undergraduate degree in criminal justice but no independent teaching experience prior to this school year. The student participant, Jorge, was a 5-year-old non-white Hispanic male who qualified for receiving special education services through the Autism eligibility criteria. His teacher referred him for this study due to challenging behavior in the form of aggression. His primary method of communication was vocal verbal communication, with one- and two-word utterances, and his parents reported him to be bilingual in both English and Spanish.



The study took place in an early childhood special education (ECSE) pre-kindergarten inclusion classroom in a large suburban neighborhood school. The student body was 52.1% White, 40.1% Hispanic/Latino, 2.5% Black, 1.4% Asian or Asian/Pacific Islander, 0.2% American Indian or Alaska Native, and 0.1% Native Hawaiian or Pacific Islander. The classroom had a total of 22 students, ten students enrolled in the pre-kindergarten program and 12 students in the ESCE program. Disabilities for students in the ESCE program included Down syndrome, autism, spina bifida, deaf, blind, and noncategorical early childhood. The classroom had one teacher, and three paraprofessionals, leaving the average ratio of students to staff at 1:5. The classroom held a large group area (carpet/calendar), four small group tables, and five centers (i.e., library, dramatic play, blocks/cars, sensory table, and art). All sessions, including baseline, intervention, and maintenance, took place in the ECSE classroom on the elementary school campus. The researcher obtained approval from both the university’s institutional review board (IRB) and the school district to gain access to the campus and perform the study.




2.2. General Procedures


The study included two primary interventions, one focusing on the educators and the other on the student. Researchers employed a multiple baseline across participants (i.e., educators) design to evaluate the effects of utilizing BST with pyramidal training on educators’ implementation (i.e., treatment integrity) of the FCT without extinction intervention. All initial BST training sessions took place before or after school at the convenience of the educators. Sessions were held three times a week on average and averaged 30 min in length. For Jorge, the researcher measured the effectiveness of FCT without extinction on challenging behavior and appropriate behavior using an A-B design.




2.3. Response Definition and Measurement


There were three dependent measures in the current study: student aggression and functional communication responses, and educator treatment integrity. Researchers defined aggression as any forceful contact between Jorge and another person, which included hitting, kicking, and pinching. The functional communication response (FCR) was defined as picking up a picture card and handing it to the educator. The rationale for using picture exchange [15] was two-fold. First, although the student’s primary means of communication was vocal utterances, the word “toys” was difficult for him to pronounce and for others to understand. As such, picture exchange allowed all educators to understand and reinforce this request. Second, introducing picture exchange allowed for other communication responses to be taught at a later time and reinforced in a shorter amount of time, given vocal utterances were often misunderstood or not reinforced in the classroom environment. Each session consisted of 10 opportunities for either student challenging behavior or communication to occur, and as such, challenging behavior and communication responses are reported as % of opportunities. An opportunity (i.e., trial) was defined as the implementer presenting the evocative situation (i.e., removing preferred item) and waiting for either target response to occur. The termination of one trial (i.e., delivery of reinforcer for specified amount of time) initiates the next trial.



Educator treatment integrity was defined as the number of intervention steps implemented correctly based on the FCT without extinction treatment fidelity checklist and reported as the percentage of steps implemented correctly. The number of steps implemented correctly was divided by the total number of steps and multiplied by 100 to obtain the treatment integrity percentage for each educator participant.




2.4. Materials


Materials included tangible stimuli used as reinforcers, a picture exchange card for student communication, stimulus cards for the stimulus magnitude preference assessment, the social validity questionnaire (based on the questionnaire published in [37]), and paper datasheets and pens for data collection. The tangible stimuli used as reinforcers in the FCT evaluation included play doh and stickers. The picture exchange card was a laminated 6 cm × 10 cm card with a picture of various toys and the word “toys” printed on it. The stimulus cards for the stimulus magnitude preference assessment were the same as the communication card, but the stimulus card associated with the larger stimulus magnitude value increased by 1 cm each session. The stimulus card associated with the 5 s magnitude remained the same.




2.5. Interobserver Agreement


Interobserver agreement (IOA) was collected for all dependent variables and for at least 33% of sessions within each condition for each participant. Reliability for Jorge’s aggression and FCRs was attained for 50% of sessions, and the resulting IOA score was 97% (range, 96–100%). For educator coaching fidelity, scored interval IOA was measured, and the resulting score was 96% (range, 81–100%) of steps implemented correctly.




2.6. Coaching Fidelity


Coaching fidelity was collected for the researcher and educators while coaching the next tier of interventionists using a researcher-developed task analysis of the coaching procedures (see Table 1). The coaching procedures were used as a tool to help participants train others on how to implement the intervention. Coaching fidelity is reported as the percentage of coaching procedures implemented correctly divided by the total number of steps and then multiplied by 100. Across participants, coaching fidelity averaged 89% of steps correctly completed (range, 79–94%).
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Table 1. Coaching Procedures for Pyramidal Training.






Table 1. Coaching Procedures for Pyramidal Training.





	Step
	Procedure





	1
	Give rationale for the use of FCT without extinction as an intervention.



	2
	Provide verbal and written instructions for the intervention (see Table 2).



	3
	Demonstrate the FCT procedures by modeling it for the educator.



	4
	Check for understanding by asking questions.



	5
	Answer all questions asked.



	6
	Provide educator with all materials needed to implement the intervention.



	7
	Have participant rehearse the FCT steps using role-play with the coach and various scenarios including both instances of aggression and communication.



	8
	Monitor and observe the participant while they rehearse.



	9
	Mark steps completed correctly and incorrectly on FCT steps data sheet.



	10
	Give feedback; provide praise for all steps completed correctly and discuss missed or incorrect steps.



	11
	Ask participant to provide feedback on their own performance.



	12
	Check for understanding by asking if there are any questions.



	13
	Answer all questions asked.



	14
	Repeat steps 7–13 until participant has reached mastery criterion.
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Table 2. Treatment Integrity for FCT without Extinction Intervention.






Table 2. Treatment Integrity for FCT without Extinction Intervention.





	
Step

	
Procedure






	
1

	
Educator presents evocative situation to initiate a trial (i.e., remove preferred item).




	
2

	
Contingent on challenging behavior, the educator provides the student with access to the low-quality item (playdoh) for a small magnitude (5 s).




	
Contingent on a communication response, the educator provides the student with access to the high-quality item (stickers) for a large magnitude (20 s).




	
The educator terminates the sessions after 10 instances of either challenging behavior or communication has occurred.










2.7. Preintervention Assessments


Prior to designing the FCT without extinction intervention, a functional behavior assessment (FBA) was conducted to determine the function of Jorge’s aggression. First, the functional analysis screening tool (FAST; [38]) was completed with all educators and Jorge’s caregiver. Then, a trial-based functional analysis [39] was conducted in the classroom setting, with the researcher serving as lead implementer. Results demonstrated that Jorge engages in aggression to access tangible items (i.e., stickers, toys). Thus, the FCR that was taught during FCT was picture exchange for highly preferred items (“toys”). Data are available upon request.



Prior to implementing pyramidal training with the educators on FCT without extinction, the researcher performed preference assessments to determine which reinforcers to use in the treatment evaluation with the student as well as the appropriate parameter values for the magnitude manipulation. Additionally, given that aggression was the target behavior, the researcher and educators mutually agreed that quality and magnitude manipulations would be the most feasible and acceptable FCT arrangement to implement (i.e., delay was likely to result in additional instances of aggression). The researcher conducted a paired stimulus preference assessment [40] with the student to identify the items to be used as the high-quality and low-quality reinforcers. High quality was defined as a stimulus chosen on at least 60% of trials, while low-quality was defined as a stimulus chosen on less than 40% of trials. Results from the preference assessment demonstrated that stickers were high-quality, and playdoh was a low-quality reinforcer.



A stimulus magnitude preference assessment was conducted to determine the high and low magnitude values to be used in the FCT contingency [36]. Sessions followed the procedures outlined in MacNaul (2020) and were similar to a paired stimulus preference assessment arrangement [40]. Sessions terminated when Jorge allocated 100% of responses to the larger magnitude response option. This occurred when the options were 20 s and 5 s; therefore, 20 s access was used as the high-magnitude value, whereas 5 s access was used as the low-magnitude value.




2.8. Intervention Procedures


This study is composed of two interventions: one for educator training, and the other for the student’s challenging behavior. The educator-level intervention includes BST and pyramidal training for proper implementation of FCT procedures (i.e., treatment integrity). The student-level intervention evaluated the impact of FCT without extinction on levels of aggression and FCRs.



2.8.1. Educator Baseline


During baseline, the researcher provided the participants with the written instruction for the FCT without extinction procedures. After reading the instructions, the researcher asked the participants to perform the FCT procedures with the researcher (acting as the student) to the best of their ability. The researcher provided no coaching or feedback in baseline; if educators asked for guidance, they were reminded that training would be provided in the next phase.




2.8.2. BST/Pyramidal Training


After baseline data were stable for Educator 1, the researcher coached Educator 1 in the student intervention procedures using BST [19]. Specifically, the researcher provided a rationale for the student intervention (e.g., why communication needed to be taught in order to reduce challenging behavior), as well as a verbal and written description of the intervention. The FCT treatment integrity checklist is provided in Table 2. The researcher then modeled the FCT procedure, provided an opportunity for Educator 1 to rehearse the FCT procedures with the researcher, and provided descriptive feedback on steps implemented correctly/incorrectly from the FCT checklist. These steps were repeated until Educator 1 reached 90% fidelity for all the steps of the FCT procedure while role-playing with the researcher. Once Educator 1 reached fidelity with the researcher, the researcher observed Educator 1 performing the intervention with the student. While the educator was implementing the intervention with the student, the researcher provided the educator with immediate corrective feedback (i.e., in situ coaching). Then, after each intervention session, the researcher provided praise for all steps performed correctly and feedback on the steps performed incorrectly. Additionally, the researcher provided the educators with a scored copy of the FCT treatment integrity checklist for their own visual reference. Then, trainee participants were given the opportunity to provide feedback to trainers as well as ask any questions about the procedure or session.



Once Educator 1 met mastery criteria for implementation with the student (at least 80% correct for three consecutive sessions). The researcher reviewed the BST coaching procedures with Educator 1. Then, Educator 1 provided coaching to Educator 2. While the educators were coaching the successive tier, the researcher collected data on coaching fidelity and provided feedback to the coaches. Once Educator 2 reached mastery criteria of implementing the intervention with the student, the same procedures were followed until all four educators had received coaching and reached mastery criteria.




2.8.3. Maintenance Phase


During the maintenance phase, the researcher observed the educators continuing to implement FCT without extinction with the student for one session; however, no additional coaching or feedback was provided. This served to evaluate whether the fidelity of implementation was maintained after the instructions and feedback were removed.




2.8.4. Student Baseline


Student baseline was taken by the researcher during the initial classroom observations in the natural environment. Thus, there were no programmed consequences for challenging behavior or appropriate behavior. Once baseline data were stable, the functional analysis was implemented to determine the function of the student’s documented challenging behaviors, followed by the preference assessments and FCT evaluation.




2.8.5. FCT without Extinction via Quality + Magnitude Manipulation


In the student’s treatment evaluation, reinforcement favored the FCR; the consequence provided for the FCR was access to a high-quality reinforcer (stickers) for a large magnitude (20 s). In contrast, challenging behavior was reinforced with a low-quality reinforcer (playdoh) at a small magnitude (5 s).





2.9. Social Validity


To evaluate the social validity of the pyramidal training package, the researcher conducted a social validity questionnaire with the educators. Questions were similar to Strohmeier et al. (2014) and included eight items about the behavior support plan and the training methods provided. Results for the social validity questionnaire indicated that all educators felt as though feedback was adequately provided, and they either strongly agreed (50% of responses) or agreed (50% of responses) that they felt comfortable training others to implement the intervention independently.





3. Results


Figure 1 displays treatment integrity results for all educators; Educator 1 (Ed1; Top Panel), Educator 2 (Ed2; Second Panel), Educator 3 (Ed3; Third Panel), and Educator 4 (Ed4; Last Panel) across baseline, BST, and in situ experimental conditions. During baseline, educators’ performance was relatively low and stable, with an average of 17% of steps performed correctly (range, 8–23%). These results indicate that participants had no prior knowledge or training for the intervention procedures. Additionally, when provided with only written instruction on the intervention plan (see Table 2), each participant was still in need of additional coaching.



During BST, performance improved across all educators to an average of 80% of steps completed correctly (range, 62–92%), with an increasing trend observed as sessions progressed. Only one session resulted in a score below the 80% criterion (e.g., 62%; Educator 3), and all educators met mastery criterion (i.e., 80% across three sessions) within four BST sessions. Similar results were obtained during the in situ condition (i.e., implementation of the intervention with the student in the classroom environment). Specifically, all educators’ performance continued to improve, with an average of 91% of steps correctly completed within the four sessions (range, 77–100%). Moreover, all educators were able to implement the intervention with 100% fidelity in the final session of the in situ condition. Lastly, in the final phase of the intervention (1-month maintenance probe), educators’ performance maintained at high levels with an average of 96% (range, 92–100%) of steps implemented correctly.



Figure 2 displays the student treatment evaluation results and educator fidelity for in situ sessions. Baseline levels of challenging behavior were high, with instances occurring in an average of 80% (range, 80–100%) of trials. No communication responses were observed in baseline. Throughout intervention sessions communication responses occurred at high levels for an average of 87% (range, 70–100%) of trials, while challenging behavior remained low for an average of 13% (range, 0–30%) of trials. As each new educator was introduced, challenging behavior slightly increased but overall had a decreasing trend throughout the intervention condition. Overall, we observed correspondence between levels of treatment integrity and occurrences of the FCR. Additionally, when treatment integrity was high, the student’s challenging behavior demonstrates a decreasing trend with complete reduction to zero occurrences by session 28. The final phase, a 1-month probe session, conducted by each educator in order (E1–E4), respectively, shows the student maintained high levels of FCRs with an average of 97% (range, 90–100%) of trials per session.



In terms of efficiency of the training and intervention procedures, educators met mastery criteria for implementation of the intervention with the trainer in an average of 4.5 sessions (range, 4–5 sessions) and Jorge’s challenging behavior reduced to zero after 18 intervention sessions. Given that each session was approximately 30 min, each educator was trained on the intervention in approximately 2.5 h and the student’s behavior reduced after 9 h of intervention. Moreover, given that the researcher only provided coaching to Educator 1, who met the mastery criteria after four sessions, only 2 h of direct training was required on their behalf.




4. Discussion


The results of the study indicated that after receiving BST, the educators were able to implement reinforcement-based intervention with the student with high levels of treatment integrity, ameliorating student challenging behavior. Moreover, the pyramidal training model enabled efficient allocation of resources, a necessary consideration in public school settings, as Educator 1 was the only participant who received training from the expert-trainer (i.e., researcher). This study extended the research on using pyramidal behavior skills training for educators to implement FCT without extinction for challenging behaviors in the early childhood inclusion classroom. It is similar to other studies which utilized DRA without extinction but also sheds new light on feasible coaching models for reinforcement-based interventions within the school setting.



The current study developed methods based on previous research but addressed several noted limitations. First, the current study demonstrated experimental control on the level of the educator using a multiple baseline across participants design while simultaneously tracking student behavior with an AB design. That is, experimental control was not demonstrated for the effect of FCT on student-level behavior. In contrast, previous studies that utilized a reversal design to evaluate FCT without extinction noted that replication of initial baseline responding was not achieved as the return to baseline did not result in the same levels of challenging behavior [30]. By demonstrating experimental control on behalf of the educators, a return to baseline was not required for the student.



Another difference to note is that in the current study, the student participant maintained high levels of communication responses across all treatment sessions, whereas in the evaluation of DRA without extinction by Kunnavatana et al. (2018) [35], not all participants maintained high levels of alternative behavior during the treatment evaluation. The authors propose that this may have been because the reinforcer parameters that were manipulated were not those that the participant was most sensitive to or, more importantly, because only one reinforcer parameter was manipulated. The results of the current study and those of previous research in which two or more reinforcer parameters were manipulated [30,41], suggest that when multiple parameters are manipulated in combination, the alternative response is likely to maintain at high levels. Therefore, identifying reinforcer parameters in which a participant is most and least sensitive to may not be necessary as long as two or more reinforcer parameters are manipulated simultaneously. Moreover, given the student’s challenging behavior was maintained by access to tangible items, the educators agreed that quality and magnitude manipulations would be the most feasible for the classroom setting (in lieu of relative parameter sensitivity assessments) which allowed for efficient treatment planning and intervention procedures that educators were able to implement with fidelity.



A major strength of the current study is the social validity of these procedures and outcomes. First, participants included educators of a variety of specialties and training backgrounds (special education teachers, general education teachers, and paraprofessionals), three of which had no formal training in behavior analysis. In contrast, the study conducted by Andzik and Schafer (2020) as well as Pence et al. (2014) each used a homogenous sample of pre-service and in-service teachers, all of whom had formal training in special education. Thus, the current study supports the use of pyramidal training models for educators of diverse backgrounds and prior training experiences. Second, this study was conducted using both student and educator participants from an early childhood public education classroom where environmental factors are constantly in flux. By comparison, previous studies were conducted on university campuses and secondary classrooms where the environment was more tightly controlled with a consistent schedule [18,42,43]. That is, the pyramidal training intervention was successful even though there were disruptions due to holidays and predetermined school breaks (i.e., winter break). Lastly, the overall time to train each educator and reduce student challenging behavior was minimal (9 h of training and 9 h of intervention) and only 2 h of direct coaching was required on behalf of the researcher. Given that the educator participants felt comfortable training others to implement the intervention independently, pyramidal training could serve as a viable model to prepare educators to implement other function-based interventions that prevent and address student challenging behavior [9].



We also extended previous research on BST and pyramidal training by coaching each educator to use fidelity checklists to deliver feedback to their trainee. Previous research on descriptive assessments for educator-implemented BST showed that they were likely to use instruction, modeling, and role play, but only half collected fidelity data to deliver feedback [44]. In the current study, the coach provided feedback to the educators using a fidelity checklist throughout all phases of the study, including the in situ condition with the student. Of note, one of the most common mistakes educators made while implementing the intervention with the student was to not withhold reinforcement or provide verbal reprimands when challenging behavior occurred. Teachers may be accustomed to providing putative consequences for challenging behavior, such as timeout, verbal reprimands, and/or withholding reinforcement for the student. However, by using fidelity checklists, coaches were able to provide descriptive feedback on steps each educator implemented correct and incorrect, resulting in therapeutic effects for the student behavior.



There are two main clinical implications for the current study. First is the reinforcement history between educators and the student, and second is the potential satiation of preferred tangible reinforcers. With respect to reinforcement history and treatment integrity, even with low levels of errors, students may still exhibit some challenging behaviors. Educators with previous histories of providing reinforcement for appropriate behaviors may influence the student’s response rate for new behaviors. For example, Educators 1 and 4 each saw challenging behavior decrease to zero levels, whereas Educators 2 and 3 did not (even though the intervention was implemented with high levels of treatment integrity). Therefore, the researcher should take into consideration pre-treatment histories of reinforcement between the educator and student and plan for additional training sessions with educators in which reinforcement histories are limited. Additionally, treatment integrity steps could include a set number of praise statements to be delivered in each session.



Another consideration is the potential for students to become satiated with preferred reinforcers and the need to introduce novel stimuli that are the same stimulus class (i.e., a different set of stickers) to ensure reinforcing effects of the consequence are maintained. Based on visual analysis of intervention data with the student for Educators 2 and 3, it was noted that although treatment integrity was high, challenging behaviors were still present. The researcher hypothesized the student may have been satiated on the preferred reinforcer. Thus, novel stimuli were introduced with Educator 4, resulting in a decrease in challenging behavior to zero levels. In future studies on FCT without extinction, it is imperative that the reinforcing value of the stimuli delivered are constantly monitored to ensure that the most relevant reinforcer is provided contingent on target behaviors.



There are a few limitations to the study that should be discussed; these include having one student participant and creating an individualized intervention plan. Both limitations do not allow the study to generalize to all populations. Specifically, one student participant does not allow for conclusions regarding the effectiveness of this intervention for all students. Although this study demonstrates that the BST and pyramidal training model was effective at improving implementation fidelity for a heterogeneous sample of educators, conclusions are limited for student outcomes. Future research should replicate these procedures with students of various ages, abilities, and communication repertoires to assess for external validity. Additionally, it is imperative that the FCT without extinction be individualized to each student. The FCT intervention in the current study was based off pre-assessments for the target student and as such, cannot be replicated exactly for other student participants. Therefore, future research may explore BST and pyramidal training models to prepare educators to develop similar yet individualized interventions for other students, using the process outlined in the current study as a framework.



In conclusion, this study demonstrates that using BST and pyramidal training models in a public education setting is effective at coaching a variety of educators to implement reinforcement-based interventions and improve student behavior. Thus, the results support and extend current research on FCT without extinction, including the use of stimulus preference assessments and stimulus magnitude sensitivity assessments to identify high and low-quality/magnitude reinforcers to manipulate during treatment planning. Additionally, this study notes the importance of continued research to address challenging behavior that may not be appropriate for extinction-based intervention packages or settings in which extinction is not feasible.
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Figure 1. Educator Coaching Results. 
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Figure 2. Student Treatment Evaluation Results with Educator Fidelity. Note. TI = treatment integrity. Sessions 24–27 were conducted by Educators 1–4, respectively. 
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