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Abstract 

Problem behaviours (PBs) are problematic and negatively impact a student’s school 

life, potentially resulting in exclusion from education. School staff often lack the skills to 

implement behavioural interventions to manage PB and increase compliance in students. 

Recent literature has described the practical functional assessment (PFA) model, which 

informs a skill-based treatment (SBT) that includes functional communication training, delay 

and denial training, and compliance training. Although the effectiveness of the PFA and the 

informed SBT has been demonstrated across several studies, it is not without its limitations. 

Furthermore, the generalization of the intervention to special school staff has yet to be 

assessed. The current study worked with four students with autism spectrum disorder (ASD) 

and PB and their school staff. The current study aimed to (a) evaluate the generality of the 

PFA model and its informed SBT; and (b) compare the effectiveness and efficiency of hands-

on training conditions and hand-over training conditions in school staff using behavioural 

skill training (BST). Hands-on training refers to the school staff being trained alongside the 

student as they learn the target response from the experimenter. In contrast, hand-over 

training refers to the school staff being trained after the students have learnt the target 

responses from the experimenter. Although the current study was interrupted by Coronavirus 

(COVID-19), our results supported the effectiveness of the PFA to inform SBT. PBs were 

decreased, and alternative behaviours were increased in all students. Although a comparison 

between the two training conditions was not possible, the current study provided tentative 

support for the hands-on training method. School staff from the hands-on training condition 

implemented parts of SBT with high treatment integrity after BST. The strengths and 

limitations of the current study are discussed. Clinical implications and future research are 

proposed.  
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Individuals with an intellectual disability (ID) and/ or autism spectrum disorder 

(ASD) often engage in problem behaviours (PBs), including aggression, self-injury, and non-

compliance. In an educational setting, PB negatively impacts individuals’ school life as a 

result of removal from regular classrooms and learning activities, and even exclusion from 

school in extreme cases. Without an appropriate intervention, students' PB may maintain or 

worsen, and consequently increase the likelihood of exclusion from learning and failure to 

develop further skills. 

The gaps in the current literature and the significance of the current study are 

summarized in this section. Firstly, the association between ID and ASD, PB, and school life 

is outlined. Secondly, the various methods of assessing and managing PB, based on 

behaviour analytic principles, are discussed. Lastly, various methods to enable teaching 

school staff to implement functional-based interventions using behavioural skill training 

(BST) are reviewed. These allowed identification of the current gaps in the literature. 

Intellectual Disability and Autism Spectrum Disorder 

Intellectual Disability 

ID is classified as a neurodevelopmental disorder and is characterized by significant 

limitations in intellectual functioning and adaptive behaviour (American Psychiatric 

Association [APA], 2013; Boat & Wu, 2015). According to the fifth edition of the Diagnostic 

and Statistical Manual of Mental Disorders (DSM- 5), the three diagnostic criteria for ID are: 

(a) a deficit in intellectual functioning (e.g., learning, verbal comprehension, and problem 

solving); (b) a deficit in adaptive functioning (e.g., social skills, communication skills, and 

self-management skills); and (c) the onset of these deficits must occur during the 

developmental period (APA, 2013). 

Despite the etiology of ID often being unknown, the two main causes are genetic and 

environmental (Simpson et al., 2016). Examples of genetic causes are Down’s syndrome and 
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fragile X syndrome (Simpson et al., 2016) and an example of environmental cause is alcohol 

exposure during pregnancy, which can lead to fetal alcohol spectrum disorders (Denny et al., 

2017). ID is often co-occurring with other conditions; for example, mental health (e.g., 

depression), neurodevelopment disorders (e.g., ASD, and attention deficit hyperactivity 

disorder), neurological impairment (e.g., cerebral palsy), and medical conditions (e.g., 

meningitis) (APA, 2013). 

ID affects about 2.6% of the world’s population (World Health Organization [WHO], 

2011), and it is 1.5 times more prevalent in males than females (Maulik, et al., 2011). A 

similar pattern is found in New Zealand as ID is slightly more common in males (57%) than 

females (43%) (Ministry of Health [MOH], 2020). In New Zealand, ID affects about 2% of 

the population and in particular, children with ID make up 5% of the child population (0-14 

years of age) in New Zealand (Statistics New Zealand, 2013). 

Autism Spectrum Disorder 

ASD is classified as a neurodevelopmental disorder and characterized by deficits in 

social interaction and communication, repetitive behaviours, and limited interests (APA, 

2013; Boat & Wu, 2015). According to the DSM-5, the diagnostic criteria for ASD are: (a) 

persistent impairments in social communications and interactions across different situations; 

(b) restricted or repetitive patterns of behaviour, interests, or activities; (c) symptoms exist 

from early childhood; (d) significant functional impairments; and (e) impairments that are not 

better explained by ID (APA, 2013). A range of signs and symptoms of ASD may be 

detected in the early years of life and may persist into adulthood. Repetitive behaviours such 

as stereotypy and self-injury are among the behavioural excesses that can occur in children 

with typical development, but they are especially marked and persist throughout the lifespan 

of individuals diagnosed with ASD (Boat & Wu, 2015). ASD has an impact on how a child 
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relates to their environment, and their interactions with other people. Subsequently, this has a 

lead-on effect on the development of daily functioning and social interaction. 

The specific etiology of ASD is unknown but appears to be an interplay of genetics 

and environmental factors (Baio et al., 2018). Though ID is not a requirement for a diagnosis 

of ASD, it is estimated that 31% to 50% of children with ASD also have an ID (Baio et al., 

2018; Elsabbagh et al., 2012). 

The prevalence of ASD is high and predominantly affects the younger population (7 

to 15 years of age; Emerson & Baines, 2010). The WHO has reported that 1 in 160 children 

have ASD, equivalent to 1% of the world population (WHO, 2011). Also, the prevalence of 

ASD is three to five times higher in males than females (Boat & Wu, 2015; Tonnsen et al., 

2016). Similar patterns are also found in New Zealand, where approximately 1 in 100 

individuals are affected by ASD, predominantly in the 0-14 age group. Of those, 

approximately 80% are male (MOH, 2020). 

Problem Behaviour 

The terms PB and challenging behaviour are commonly used in the literature to refer 

to a broad class of maladaptive behaviours that are socially unacceptable and undesirable 

(Kiernan & Kiernan, 1994; Orsati & Causton-Theoharis, 2013). The occurrence of PB 

jeopardizes the safety of the person and others around them, and is disruptive to functioning 

(Newcomb & Hagopian, 2018). Common PBs include, but are not limited to, self-injurious 

behaviours (SIBs; e.g., skin picking, self-punching or self-slapping); aggression towards 

others and themselves (e.g. hitting, kicking, spitting or pinching), property destruction (e.g., 

breaking or destroying objects), pica, inappropriate vocalization, non-compliance and 

elopement (e.g., physically moving away from context) (Hattier et al., 2011; Newcomb & 

Hagopian, 2018; Matson & Nebel-Schwalm, 2007). The severity of PB is dependent on its 

intensity, frequency, and duration (Newcomb & Hagopian, 2018). 
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In addition to the safety threat, these PBs pose several other negative effects. This 

includes poorer general health status, increased likelihood of the use of restraints (e.g., arm-

splints), limitations to daily activities, and increased likelihood of segregation and suspension 

in the educational setting (Dunn et al., 2019; Kiernan & Kiernan, 1994). The negative effects 

also extend to parents and caregivers, who may experience increased levels of stress (Walsh 

et al., 2013), and disruption to a family’s daily functioning (Shepley et al., 2021). 

Furthermore, research has found that PBs are more prevalent in children with ID and 

ASD than in children with other developmental disabilities (McClintock et al., 2003) or 

typically developing children (Hattier et al., 2011; Gurney et al., 2006). The prevalence of 

PBs in children with ASD and ID ranges from 28% (Soke et al., 2016) to 93.7% (McTiernan 

et al., 2011) and these children are at even greater risk of exhibiting severe PBs such as non-

compliance, aggression and SIB (Blacher & McIntyre, 2006; Tonnsen et al., 2016). Research 

has also found that 64% of children with ASD engaged in at least one form of PB and 32% of 

them engaged in multiple forms of PB (Holden & Gitlsesen, 2006; McTiernan et al., 2011; 

Murphy et al., 2009). 

Impacts on School Life 

PB is one of the greatest barriers to children’s social development and adaptive skill 

acquisition (Kiernan & Kiernan, 1994). PBs interfere with the individual’s overall 

functioning in the classroom (Dunlap et al., 2015) and poorer overall student-teacher 

relationships (McIntyre et al., 2006), as they lead to reduced attention, interfere with 

educational interventions or new learning, and compete with socially acceptable behaviour 

(Campbell, 2003). As a result, students with PB may lose valuable academic instruction time 

and spend less time in the general education environment (Orsati & Causton-Theoharis, 

2013). 
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Furthermore, PBs can be challenging for the school staff. With a lack of skills and 

knowledge, school staff is less likely to manage PBs effectively. The school staff tends to 

employ exclusion as their approach to students with PB (Orsati & Causton-Theoharis, 2013). 

The high prevalence of PBs leads to increased levels of stress and workload in school staff 

(Lecavalier et al., 2006). Both the harmful effects it can have on others and the environment 

(e.g., physical aggression) and the indirect effects it can have on the child exhibiting the PB 

(e.g., social isolation) require urgent intervention. Therefore, an early, immediate, and 

effective intervention is needed to manage PB and to avoid further aversive impacts on 

children’s lives. 

Applied Behaviour Analysis 

Applied behaviour analysis (ABA) is a science that uses the principles of behaviour 

analysis to develop interventions. These interventions focus on improving socially significant 

behaviours such as skills acquisition and PB reduction by changing environmental variables 

(Campbell, 2003; Cooper et al., 2020). ABA has an empirical history in PB reduction in 

individuals with ID (Heyvaert et al, 2014) and ASD (Campebell, 2003; Didden et al, 2006). 

Operant conditioning proposes that behaviour occurs due to the events that precede 

(antecedents) and follow (consequences) the behaviour (Skinner, 1969). Skinner (1969) 

suggested that all behaviour can be explained through the relationship between the 

antecedent, behaviour, and consequence (ABC), where the antecedent (discriminative 

stimulus [SD]) signals the likelihood of a behaviours resulting in a certain consequence 

(reinforcement or punishment). A consequence that results in stimulus added (positive) or 

stimulus removed (negative) which increases the future occurrence of behaviour 

(reinforcement) or decreases the future occurrence of behaviour (punishment) (Cooper et el, 

2020). This paradigm is referred to as the three-terms contingency. In addition, a motivating 

operation (MO) refers to variables that momentarily alter the effectiveness of a reinforcer or a 
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consequence, and therefore, changes in behaviour (Michael, 1982). The value-altering effect 

either strengthens the value of a consequence as a reinforcer (an establishing operation [EO]) 

or weakens the value of a consequence as a reinforcer (an abolishing operation [AO]) 

(Cooper et al., 2020). 

With this knowledge, the reinforcement contingency that maintains the PB or the 

function of a PB can be identified (O’Neill et al., 2014). PBs can be either positively 

(stimulus added) or negatively (stimulus removed) reinforced. Specifically, the function of a 

PB is classified as either socially mediated (social positive reinforcement or social negative 

reinforcement) or non-socially mediated (automatic reinforcement) (Cooper et al., 2020). 

Social positive reinforcement contingency suggests that the function of a PB is to gain access 

to preferred items or activities, or attention from others. Social negative reinforcement 

contingency suggests that the function of a PB is to remove demand or other aversive stimuli. 

The automatic reinforcement contingency suggested the function of a PB is the sensory 

experiences that result from the behaviour itself. A PB could serve more than one function so 

it could be maintained by multiple contingencies (Hanley et al., 2003). Nevertheless, these 

contingencies inform the behavioural intervention to reduce PB. 

It is important to note that the same topography of a PB does not always have the 

same function within or across individuals. For example, Lovaas and Simmons (1969) found 

that three children with ID engaged in SIB, which was maintained by social positive 

reinforcement. However, Carr et al. (1976) found one child with ID engaged in SIB, which 

was maintained by social negative reinforcement. Furthermore Horner (1980) found five 

children with ID engaged in SIB, which was maintained by automatic reinforcement. These 

studies demonstrated that PBs of the same topography could be maintained by different 

functions; therefore, identifying the function of PB is essential. 
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Functional Behavioural Assessment (FBA) 

FBA is a process for identifying the variables that influence the occurrence of a PB 

(Hanley et al., 2003). The goal of an FBA is to gather information to identify the stimuli, or 

the environmental variables associated with the occurrences of PB (Vladescu et al., 2017). 

Information regarding the antecedents to the PB (e.g., EO, SD, and the reinforcing 

consequences of the PB, such as attention, escape, tangibles, or self-stimulation) are essential 

to inform subsequent interventions. Once we have this information, antecedents can be 

manipulated, reinforcers eliminated, or functionally equivalent alternative behaviours taught 

as replacements for PB (Ellingson et al., 1999). Several reviews have noted that interventions 

based on FBA resulted in more effective and efficient reduction in PBs (Didden et al, 2006; 

Heyvaert et al, 2014). FBA is a process that consists of a range of procedures including 

indirect functional assessment, descriptive functional behaviour assessment, and functional 

analysis (FA) (Cooper et al., 2020). 

Indirect Functional Assessment 

Indirect assessment refers to methods used to obtain information about the possible 

function of a PB from an informant, rather than by assessing the PB directly (Fryling & 

Baires, 2016). Various assessments have been developed over the years including interviews, 

rating scales, questionnaires, and checklists, which are used with individuals’ significant 

others such as parents, caregivers, or school staff (Cooper et al., 2020; Kelley et al., 2011). 

The assessments are considered either closed-ended or open-ended indirect methods 

(Miltenberger et al., 2019).  

The limitations of an indirect assessment in general are that there is poor reliability 

and validity (Miltenberger et al., 2019). Responses rely on the informants’ subjective answers 

and may yield inaccurate information about the PB. In addition, they often do not reliably 

account for the behavioural functions that maintain the PB (Fryling & Baires, 2016; Kelley et 
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al., 2011). Despite the poor reliability and validity, practitioners often design behavioural 

interventions based on indirect assessment only (Ellingson et al., 1999). Indirect assessment 

should be used as the initial step of an FBA and for the development of behavioural 

interventions as it gathers important information on the target PB and informs the next step 

(Hanley, 2012). 

Descriptive Functional Behaviour Assessment 

Descriptive functional behaviour assessments involve direct observation of the PB, to 

reveal information on the environmental variables that precede and follow the PB (Bijou et 

al., 1968; Ellingson et al., 1999). Direct observation also provides information about temporal 

patterns, potential functional relationships between the antecedents, the PB, and the 

consequences (Kelley et al., 2011). 

The major limitation of a descriptive behavioural assessment is its poor validity for 

detecting behavioural function (Cooper et al., 2020). It tends to produce false positive results 

for attention function and false negative results for escape-maintained behaviour (Cooper et 

al., 2020; Thompson & Iwata, 2007). Despite poor validity, descriptive assessments have 

always been reported as the most employed FBA procedure (Johnson et al., 2019; Oliver et 

al., 2015). A review reported that more than half of the practitioners surveyed used 

descriptive assessments alone or in combination with indirect assessment to design 

interventions (Rooker et al., 2015). As Hanley (2012) suggested, indirect assessment and 

descriptive assessment should be used to gather information to generate a functional 

hypothesis linking the environmental variables and a PB, but not to inform an intervention. 

Functional Analysis 

Functional analysis (FA) is defined as an experimental demonstration of a cause-and-

effect relationship between a behaviour and environmental events (Baer et al., 1968). Thus, 

control over PB through suspected environmental factors can be demonstrated. The most 
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likely variable maintaining PB can be identified through the systematic manipulation of 

reinforcement contingencies (Coffey et al., 2020). Results can then be used to inform the 

subsequent functional-based interventions. FA has been considered the gold standard in 

assessing PB; it leads to more effective intervention that is less restrictive (Cox et al., 2020). 

Standard FA. Iwata et al. (1982/1994) developed the standard FA, which is also 

referred as the analogue FA, and the foundation for other formats of FA (Leaf et al., 2020). In 

the study, nine children with developmental delays who engaged in moderate to high rates of 

SIB were exposed to four different conditions: attention, demand, play (control), and alone 

(Iwata et al., 1982/1994). The series of analogue conditions were rapidly alternated in a 

multielement design to assess the functional relationship between SIB and specific 

environmental variables by having one type of reinforcement contingency in each condition. 

In the attention condition, the experimenter’s attention was unavailable, except 

contingently on the occurrences of SIB. The attention condition was designed to assess 

whether SIB was maintained by social positive reinforcement in the form of attention. In the 

demand condition, educational tasks were presented and were removed contingent on the 

occurrences of SIB. The demand condition was designed to assess whether SIB was 

maintained by social negative reinforcement in the form of escape from demand. In the play 

condition the children had free access to the experimenter’s attention, toys, no work was 

presented, and no consequences were programmed for the occurrences of SIB. The play 

condition was designed as a control condition in which there should be low or zero rates of 

PB as all putative reinforcers were available. In the alone condition children were left alone 

in the room with no access to attention or toys, and no consequences were provided on the 

occurrences of SIB. The alone condition was used to assess whether SIB was maintained by 

automatic reinforcement. Each session lasted 15 minutes and about 30 sessions were 

conducted with each child over the course of eight days. 
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Iwata et al. (1982/1994) obtained differentiated results in six out of nine children, in 

whom a high rate of SIB was consistently associated with a specific stimulus condition. They 

found SIB was mostly maintained by automatic reinforcement (in 4 children), followed by 

escape from demand (in 2 children). One child exhibited SIB in both attention and demand 

conditions, but a much higher rate was observed in the attention condition, which therefore 

suggested that the SIB was maintained by attention. Two children showed undifferentiated 

results and high rates of SIB were observed across conditions. This study also found the level 

of responding varied between individuals as well as within an individual. These results 

highlighted that although the children were all engaged in SIB, different sources of 

reinforcement as idiosyncratic classes of reinforcement contingency were able to be 

identified. 

Despite FA being considered an essential step in the process of behavioural 

intervention planning (Miltenberger et al., 2019), the use of FA is often lacking in practice 

(Campbell, 2003; Cox et al., 2020). Research has found that around 62.6% to 70% of 

practitioners have reported never or almost never employing an FA in their practices 

(Johnson et al., 2019; Oliver et al., 2015; Roscoe et al. 2015). Studies have further 

investigated the barriers preventing practitioners from implementing FA, including lack of 

time, lack of space or materials, lack of trained support staff, lack of administrative policies, 

and lack of support or acceptance of the procedures (Hanley, 2012; Herman et al., 2018; 

Oliver et al., 2015). Furthermore, ethical concerns about increasing risks to the individuals by 

triggering PB during FA are often expressed by practitioners (Deochand et al., 2020). 

Nevertheless, an abundance of evidence has shown that the use of FA leads to better 

outcomes compared to indirect or descriptive assessments (Campbell, 2003). 

Variations of FA models have been designed and developed over the years with the 

aim of overcoming the barriers to implementing FA in practice. These modified versions 
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include the brief FA (Northup et al., 1991), trial-based FA (Bloom et al., 2011), latency-

based FA (Neidert et al. 2013) and precursor FA (Borlase et al., 2017). 

The traditional model of FA relies on isolated reinforcement contingency, which 

proposes that a PB is maintained by only one function. (Beavers et al., 2013; Hanley et al., 

2003). However, a PB can also be reinforced by multiple contingencies that occur 

simultaneously in the environment; for example, escape from demand to access to attention 

(Rajaraman & Hanley 2018). Several studies have demonstrated the need to combine 

multiple contingencies in order to evoke, reinforce or maintain PBs in FAs (Call & Lomas-

Mevers, 2014; Dolezal & Kurtz, 2010; Mann & Mueller, 2009). 

Practical Functional Assessment (PFA) Model. The PFA model is a relatively new 

FBA model proposed by Hanley et al. (2014). It consists of an indirect assessment (i.e., an 

open-ended interview; Hanley, 2012) and a subsequent FA. This process is also known as an 

interview-informed synthesized contingencies analysis (IISCA) (Jessel et al., 2016). The 

IISCA was designed to increase efficiency as multiple contingencies are implemented 

simultaneously (e.g., escape and access) (Cooper et al., 2020). 

The PFA model consists of an open-ended interview (Hanley, 2012) with the client’s 

significant others to gather information on the idiosyncratic antecedents and consequences 

that relate to the PB. The information is then used to inform the IISCA. The IISCA consists 

of a single test condition and a matched control condition in which all the co-occurring 

environmental events reported by the informants that may evoke or maintain PB are 

synthesized into a single reinforcement contingency (Hanley et al., 2014; Rajaraman & 

Hanley, 2017). 

PFA was first employed by Hanley et al. (2014) in a study with three children with 

ASD and PB. An open-ended interview was conducted with the parents, followed by a direct 

informal observation of the children in their normal environment. The results from the 
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interview were used to generate hypotheses about the synthesized contingencies that might 

evoke or maintain the PB. In the test condition, personalized and synthesized reinforcers were 

delivered contingently on the occurrences of precursors and dangerous behaviours. In the 

control condition, the same reinforcers were continuously available throughout the session. 

There was a rapid alternation of test and control conditions that differed only by the presence 

or absence of the suspected reinforcement contingency, conducted in the order of control-

test-control-test-test. Hanley et al. (2014) found that isolated contingencies sometimes did not 

control behaviour, while synthesized contingencies resulted in better control over PB. For 

example, in one child, no PB was observed in either the isolated tangible or attention 

condition; it only occurred in the synthesized condition. Differentiated responding was 

obtained for all three children and supported the hypothesis that the PB was maintained by 

the idiosyncratic synthesized reinforcement contingencies. 

PFA has a number of advantages compared to the standard FA. The entire PFA model 

requires less time as it can be conducted within 90 minutes on average compared to 390 

minutes for a standard FA (Coffey et al., 2020). Furthermore, safety is maximized in the 

PFA, primarily ensured through immediate delivery of all suspected reinforcers, and for any 

member of the response class. These improvements make PFA a more efficient process for 

practitioners and avoid the dangers associated with long FA of PB. PFA has also been found 

to be a highly acceptable and socially validated assessment by both practitioners and 

significant others of the individuals being assessed (Coffey et al., 2020; Hanley et al., 2014). 

Increasing numbers of studies have used PFA with positive outcomes, which suggests that 

PFA is a fast, practical, and reliable method to determine the functions of PB and provide 

guidance for intervention development (Herman et al., 2018). 

Since the development of the PFA, numerous studies have adopted this new FA 

model and supported its effectiveness in identifying the functions of PB across a variety of 
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populations, topographies of PB, and settings (Coffey et al., 2020; Jessel et al., 2016). Several 

reviews have compared the efficiency, degree of differentiation, and the strength of 

experimental control between the standard FA and PFA (Coffey et al., 2020; Fisher et al., 

2016; Holehan et al., 2020; Slaton et al., 2017). It has been suggested that the PFA 

demonstrates stronger experimental control across test and control conditions than the 

standard FA, as more differentiated results are produced from the PFA than from the standard 

FA (Slaton et al., 2017; Slaton & Hanley, 2018). Coffey et al. (2020) found that 80% of PFA 

studies found no overlap or minimal PB in the control condition. Collectively, these results 

suggested that the PFA is better at capturing the reinforcement contingencies of PB.  

However, there are several limitations associated with PFA. The use of PFA is 

predominantly focused on individuals with ASD under the age of 21 years (Coffey et al., 

2020). Another limitation of the PFA is that it may produce false positive results. In a study 

by Brown (2021), a synthesized contingency FA and an isolated FA were conducted with a 9-

year-old boy with ASD regarding his clothes removal behaviour. A PFA was initially 

conducted and suggested that the PB was maintained by the synthesized contingency of 

escape to attention. In the subsequent standard FA, no PB was observed in the escape alone 

condition; however, very short latencies were observed in the attention condition. Brown 

(2021) suggested that the function of escape task demands in synthesized conditions was an 

iatrogenic effect of the assessment procedure itself and was not functionally related to 

clothing removal. 

Function-Based Intervention 

The FBA enables the identification of the reinforcing functions of the PB and the 

influential EO and SD, which help practitioners to design the subsequent individualized 

function-based intervention (Campbell, 2003). The aims of the function-based interventions 

are to (a) diminish the existing contingency between the PB and functional reinforcer by 
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weakening the EO, (b) eliminate reinforcement for the PB (e.g., extinction), and (c) establish 

a new contingency by providing a functional reinforcer contingent on a socially appropriate 

behaviour that meets the same need (Vladescu et al., 2017). 

The efficacy of behavioural interventions in reducing PB in individuals with ID and 

ASD or other developmental disabilities is well established (Campbell, 2003; Heyvaert et al., 

2012; Kurtz et al., 2015). Studies have reviewed behavioural interventions in reducing PB in 

individuals with ASD from 1966 to 2012 and have consistently highlighted the use of FBA 

leading to greater PB suppression than interventions that were not preceded by an FBA 

(Campbell, 2003; Heyvaert et al., 2012). A recent review by Cox et al. (2020) found that over 

50% of the studies applied more than one behavioural intervention type concurrently to 

decrease PB in individuals with ID. Reinforcement-based procedures are more commonly 

reported in the literature compared to punishment-based procedures (56% vs 16%) and this 

pattern has increased over time (Campbell, 2003; Cox et al., 2020; Heyvaert et al., 2012). Of 

the reinforcement-based interventions, non-contingent reinforcement (NCR) is most often 

used, followed by differential reinforcement (DR) and functional communication training 

(FCT) (Cox et al., 2020; Heyvaert et al., 2012). 

Non-Contingent Reinforcement 

NCR is a function-based procedure which involves the delivery of the function 

matched reinforcer on a fixed-time or a variable-time schedule, independent of the 

occurrence of the target behaviour (Cooper, et al, 2020; Vladescu et al., 2017). This is used to 

weaken the existing contingency between the PB and the maintaining reinforcer and acts as 

an AO which decreases the value of the maintained reinforcer and results in an immediate 

reduction in PB (Cooper, et al, 2020; Vladescu  et al., 2017). The generality of NCR has been 

demonstrated in many studies and proven to be effective in decreasing PB across different 

functions (social positive or negative reinforcement and automatic reinforcement) and 
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topographies of PB (aggression, disruption, SIB, pica, inappropriate speech) (Carr et al., 

2000). However, the limitations of NCR are that it is time-consuming in thinning and no 

appropriate behaviour is being taught, as the functional reinforcer is delivered on a response-

independent basis (Carr et al., 2020). 

Extinction 

Extinction occurs when a previously reinforced behaviour no longer produces 

reinforcement, leading to a gradual decrease in the incidence of the behaviour (Cooper et al., 

2020; Skinner 1969). A function-based extinction intervention involves the identification of 

the specific reinforcer maintaining the PB. For example, putting a PB maintained by negative 

reinforcement on extinction would decrease the PB as the PB would no longer produce 

escape from demand (Janney et al., 2013). It is common to include extinction as an 

intervention package instead of using extinction independently, to avoid aversive side effects 

such as extinction bursts and extinction induced aggression (Lerman & Iwata, 1995; Petscher 

et al., 2009). 

Differential Reinforcement 

A DR is a reinforcement-based procedure that effectively reduces function-based PB 

(Frazee et al., 2021). DR for function-based interventions involves the delivery of the 

reinforcer to one or several behaviours and withholding of the reinforcer in the event of PB 

occurring (Cooper et al., 2020). A differential reinforcement of incompatible behaviour 

(DRI) schedule results in reinforcement for a specific behaviour that cannot occur 

simultaneously with the PB, while a differential reinforcement of other behaviour (DRO) 

schedule results in reinforcement for any other behaviours in the absence of PB, and a 

differential reinforcement of alternative behaviour (DRA) schedule results in reinforcement 

for a specific alternative behaviour that is topographically dissimilar but not necessarily 

incompatible with the PB (Cooper et al., 2020; Vollmer & Iwata, 1992). Of these, DRA is 
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most commonly selected as it often results in the explicit reinforcement of an alternative, 

socially appropriate behaviour, without the concern of extinction side effects (Chowdhury & 

Benson, 2011; Vladescu et al., 2017). FCT is a common intervention that utilises DRA to 

teach an individual an alternative socially appropriate response that is functionally equivalent 

to the PB (Petscher et al, 2009; Vladescu et al., 2017). 

Functional Communication Training 

FCT is an evidence-based practice and is effective in decreasing PB that is maintained 

by social positive and negative reinforcement (Tiger et al., 2008). It consists of two 

procedures; DRA and extinction (Vladescu et al., 2017). FCT involves the identified 

reinforcer that is maintaining the PB being delivered to an alternative behaviour while the PB 

is, generally, placed on extinction (Tiger et al., 2008). The alternative behaviour is referred as 

a functional communication response (FCR) that serves the same function as the PB, and is 

designed to be a recognizable form of communication that is socially appropriate and 

increases social exchange opportunities (Tiger et al., 2008). In the original study, Carr and 

Durand (1985) used FCT to increase FCR and decrease PB in four children with ID. An FBA 

was firstly conducted and suggested that the PB was maintained by social positive (i.e., 

teacher attention) or negative (i.e., escape from difficult task) reinforcement. Then FCT was 

begun to teach children FCR, which resulted in reinforcement. For children for whom 

attention was thought to be maintaining their PB, they were taught to say “Am I doing a good 

job?” to access teacher attention. For children for whom escape was thought to maintain their 

PB, they were taught to say “I don’t understand” to gain teacher assistance. No reinforcement 

was delivered on the occurrence of PB as it was placed on extinction. FCT resulted in both 

the acquisition of socially appropriate communication skills and a reduction in PBs in all 

children (Carr & Durand, 1985). 
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Despite the extensive research support, FCT may be impractical in some educational 

settings because it often requires school staff to reinforce alternative responses at high rates. 

Failure to reinforce the newly acquired FCR may weaken the contingency and result in 

renewal of the PB (Vladescu et al., 2017). The procedures of delay to reinforcement, chained 

schedules of reinforcement, and multiple schedules of reinforcement can be used following 

FCT to teach individuals to tolerate waiting for a reinforcer (Muharib and Pennington, 2019). 

Skill-Based Treatment (SBT) 

A recently developed training package called skill-based treatment (SBT) (Hanley et 

al., 2014) extends the use of FCT and includes a delay to reinforcement procedure. The SBT 

is a combination of FCT and extinction, set up in a training package that provides a 

communication program and a way of increasing instruction following. Compliance is 

achieved through a delayed reinforcement schedule. The aims of the SBT are to reduce PB 

and to develop socially significant behaviours including functional communication skills, 

tolerance skills, and compliance skills. 

The use of SBT was first demonstrated by Hanley et al. (2014) in a study with three 

children with ASD and PB. A PFA was conducted and identified the idiosyncratic 

synthesized contingencies (i.e., more than one function) which were suggested to be 

maintaining the PB. The suspected reinforcers were used during three stages of SBT (Stage 

one: FCT, Stage two: tolerance training [TT], and Stage three: compliance training [CT]). 

and provided contingently on the progressively complex replacement behaviour including 

FCR, tolerance response (TR), and compliance response (CR) while the PB was placed on 

extinction. 
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Functional Communication Training. In this stage, functional communication skills 

are demonstrated by using a FCR to request the synthesized reinforcers. The FCT procedure 

was as described by Carr and Durand (1985). In Hanley et al.’s (2014) study, a simple FCR 

was initially taught to the children to request the synthesized reinforcers. For example, a 

simple FCR such as “toys, please” or “my way, please” to request access to toys and attention 

or escape from work and access to preferred activities. After acquiring the simple FCR, 

children were taught the complex FCR of saying, “May I have (item or activity), please?” 

including the various dimensions of responses such as eye contact and pauses to request the 

synthesized reinforcers. Both simple and complex FCRs resulted in a reduction in PB and an 

increase in functional communication skills across all children. 

According to Hanley and colleagues, an effective FCR selected for an individual must 

be omnibus (i.e., produces all suspected reinforcers), novel and require low response effort, 

in order to eliminate the PB efficiently. An omni- FCR, which results in the simultaneous 

delivery of all suspected reinforcers is more effective than a specific FCR resulting in the 

delivery of a specific reinforcer in reducing PB maintained by multiple contingencies 

(Ghaemmaghami et al., 2016; Mitteer et al., 2019; Ward et al., 2021). An omni-FCR also 

results in a faster rate of PB reduction (Ward et al., 2021) and higher levels of independent 

FCRs (Mitteer et al., 2019) than a specific FCR. Moreover, the FCR must be novel to the 

individual to avoid previous learning history and to decrease PB more quickly. A study 

conducted by Winborn et al. (2002) compared the use of both novel and existing FCRs with 

two children with ID and PB. After FCT, a greater reduction in PB was observed in the novel 

FCR condition in both children. Additionally, according to the matching law, an efficient 

FCR must require less response effort, so the individual will allocate choices toward the 

target response instead of the PB (Reed & Kaplan, 2011). An easy, novel, omni-FCR is ideal 

to eliminate PB immediately, prior to teaching more complex responses. 
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Tolerance Training. At this stage, denial cues (e.g., hearing “not now” or “later”) 

were introduced to teach tolerance skills. Children were taught to emit a TR (e.g., saying 

“okay” to show acceptance of the denial of reinforcement). The FCR occasionally produced 

denial cues instead of immediate reinforcement, and only emitting a TR would result in 

reinforcement. The delay to reinforcement schedule effectively teaches the children to 

tolerate these brief denials to receive the synthesized reinforcers (Muharib & Pennington, 

2019). This has been shown to led to near-zero levels of PB and maintained the acquisition of 

FCR (Ghaemmaghami et al., 2016). 

Compliance Training. At this stage, delay cues such as instructions were introduced 

to teach compliance skills. The TR occasionally produced delay cues instead of immediate 

reinforcement. Children were taught to engage with a less preferred activity for a period of 

under 30s to 90s, which was then extended to a non-preferred activity to result in 

reinforcement. Schedule thinning is an essential step in treating PB and sustaining treatment 

effects. The individual is required to meet some criteria before the reinforcers are returned. In 

the study, children were required to tolerate waiting for the reinforcers while following 

instructions and engaging in contextually appropriate behaviour instead (Hanley et al., 2014). 

A chained schedule of reinforcement involves a specific reinforcement thinning 

schedule which progressively increases the delay to reinforcement (i.e., contingency-based 

reinforcement thinning and time-based reinforcement thinning). A contingency-based 

reinforcement thinning schedule is a DRA-based thinning in which a specific alternative 

response is required during the delay. In contrast, a time-based reinforcement thinning 

schedule is a DRO-based thinning which is dependent on the absence of PB, and no specific 

alternative response is required during the progressively increasing delays. Even though both 

approaches have resulted in increased delay to reinforcement, studies have found that 
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contingency-based reinforcement thinning is more effective in promoting the acquisition of 

CRs (Ghaemmaghami et al., 2016; Iannaccone & Jessel, 2021).  

Overall, Hanley et al. (2014) reported that PFA-informed SBT effectively resulted in 

the elimination of PB and the acquisition of functional communication skills, tolerance skills, 

and compliance skills in all children. The effects were also extended to parents implementing 

the procedure at home over relevant time periods. The assessment and treatment procedures 

were socially validated and reported as satisfactory by the caregivers. 

PFA-Informed Interventions Review 

The PFA research and subsequent function-based interventions are briefly reviewed 

in this section. The effectiveness and limitations of PFA and subsequent function-based 

interventions across various populations, settings, topographies of PBs, training for 

significant others, social validity, and maintaining functions are explored. 

An electronic search was carried out of the Psychological Information Database 

(PsychINFO) and The Web of Science data base using a combination of search terms 

including “functional analysis”, “practical functional assessment”, “Interview-Informed 

Synthesized Contingency Analysis”, and “IISCA-informed interventions”, Studies were 

included if they (a) were published in an English language peer-reviewed scholarly journal; 

(b) included a systematic replication of the IISCA as described by Hanley et al (2014); and 

(c) used an IISCA-informed intervention. Studies were excluded if they (a) were duplications 

of previous studies; or (b) the interventions used weren’t based on IISCA results. 

From the initial electronic search, 28 studies were identified as of May 2021. Titles 

and abstracts of the search results were screened for relevance. Nine articles were finally 

included in the review. A subsequent manual search was conducted, including article 

references and cited references to June 2021. See Figure 1 for the search process.
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Figure 1 

Schematic overview of the identification, inclusion, and exclusion of studies for review.  
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Table 1 

Summary of studies that have used the PFA-informed function-based intervention (in chronological order) 

Studies Participants 
(N) 

Problem 
Behaviour 
(PB) 

Measurement 
System 

Synthesized 
Con-
tingency 

Interventions Results  Settings Training Gen. Main. PI SV 

Hanley et al. 
(2014) 

One girl (3 
y/o; PDD-
NOS), two 
boys (8 and 11 
y/o; ASD) 

Vocalizations, 
disruption, and 
aggression 

Rate & 
%duration 

Tangible 
and 
attention, 
escape, 
tangible, 
attention, 
request 
compliance, 
and escape, 
tangible  

SBT PB reduced 
to near 
zero rates 
and CR 
increased 

University 
outpatient 
clinic 

Yes, 
parents and 
teachers; 
hand-over 

People and 
settings 

- - Yes 

Ghaemmaghami 
et al. (2015) 

One boy (7 
y/o; no 
psychiatric 
diagnosis) 

Aggression 
and motor 
disruptions 

Rate  Escape from 
demand and 
access to 
preferred 
activities 

FCT PB was 
eliminated 

Public 
school 

- - - - - 

Ghaemmaghami 
et al. (2016) 

Four males 
(21months to 
30y/o; PDD, 
ID, ADHD, 
episodic mood 
disorder, ASD; 
one typically 
developing) 

Aggression, 
vocal and 
motor 
disruption, and 
SIB 

Rate  Access to 
food/ 
tangible, 
escape 

SBT PB reduced 
to low 
levels 

University 
outpatient 
clinic 

- Setting - - - 
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Santiago et al. 
(2016) 

One boy 
(14y/o; ASD) 
and one girl 
(11y/o; ASD)  

SIB, 
aggression, and 
property 
destruction 

Rate & 
%duration 

Escape to 
attention 
and 
tangible, 
access to 
attention 
and tangible 
and 
preferred 
conversation 

SBT PB reduced 
to a low 
level and 
FCR, TR 
and CR 
increased 

School and 
home 

Yes, 
teachers 
and home-
based 
provider 
(hand-over) 

People - - Yes 

Slaton et al. 
(2017) 

Four children 
(7-18y/o; all 
with ASD and 
one with LKS) 

Aggression, 
destruction, 
screaming, 
SIB, and 
flopping 

Rate  Escape, 
access to 
music/ 
YouTube/ 
rituals/ toys 

FCT and EXT PB reduced 
to low 
levels and 
FCR 
increased 

School N/A N/A - - - 

Strohmeier et al. 
(2017). 

One boy 
(12y/o; ASD) 

SIB, 
aggression, and 
disruptive 
behaviour 

Rate  Escape from 
demand to 
access to 
tangible 

FCT PB reduced 
and FCR 
increased 

Outpatient 
clinic and 
home 

Yes, 
parents 
(hand-over) 

People and 
stimuli 

- - - 

Beaulieu et al. 
(2018) 

One girl (7y/o; 
ASD) 

Flopping, 
crying, 
aggression, 
SIB, 
elopement, and 
vocal 
protesting 

Rate Access to 
tangible  

SBT PB 
decreased, 
FCR 
increased 

Home  Yes parents 
(hand-over) 

 Stimuli, 
people, and 
settings 

6 
weeks 

Yes Yes 

Gharmmeaghami 
et al. (2018a) 

Two boys (4 
and 6 y/o; 
ADHD, 
Asperger’s 
disorder, GAD 

Property 
destruction, 
aggression, 
tantrums 
(physical and 
vocal 
disruptions, 
aggression, and 
SIB) 

Rate  Escape to 
tangibles, 
attention 
and mand 
compliance 

FCT and EXT Near-zero 
rates of PB 
and 
complex 
FCR 
acquired  

University 
outpatient 
clinic 

- - - - - 
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Gharmmeaghami 
et al. (2018b) 

Two children 
(5y/o boy and 
10y/o girl; 
ADHD and 
autism) 

Aggression, 
disruptions, 
and SIB 

Rate  Escape to 
tangibles, 
attention 
and mand 
compliance  

FCT and EXT Near-zero 
rates of PB 
and 
complex 
FCR 
acquired 

University 
outpatient 
clinic 

- - - - - 

Herman et al. 
(2018) 

One boy (4 
y/o; ASD and 
oppositional 
defiant 
disorder) 

Inappropriate 
time spent on 
the floor 

% Escape from 
demands 
and access 
to tangible 
items 

TE/ 
EXT/DR/high-
P 

PB reduced 
to low 
levels and 
CR 
increased 

Preschool  Yes, 
classroom’s 
teacher and 
tutor; 
hands-on 

- - - Yes 

Jessel et al. 
(2018). 

21 boys and 
three girls (2-
15y/o; ASD 
and one 
typical 
developed girl 
with Tourette 
syndrome) 

Aggression, 
disruption, 
SIBs, tantrums, 
and ISB 

Rate & 
%duration 

Escape, 
tangible, 
and 
attention 

FCT  PB 
decreased 
to low 
levels and 
CR 
persisted 

Outpatient 
clinic 

- - - - Yes 

Jessel, et al.  
(2018) 

Two boys (4 
and 10 y/o; 
ASD and 
ADHA) 

Elopement  Latency & 
rate  

Access to 
water play 
or free play 
with mother 

SBT PB was 
reduced to 
low levels 

Outpatient 
clinic 

- - - - Yes 

Saini et al. 
(2018) 

Four children 
(7-8y/o; ASD, 
Down 
syndrome, and 
ADHD) 

SIB, 
aggression, and 
disruptions 

Rate  Access to 
tangible 
items and 
escape from 
instructions 
to tangibles 

FCT PB was 
reduced 
and FCR 
increased 

Clinic and 
homes 

Yes, 
parents 
(hands-on) 

People and 
settings 

- Yes  - 

Strand & 
Eldevik (2018) 

One boy (4y/o; 
ASD) 

Loud 
vocalization 
screaming, 
crying, 
disruption, and 
throwing 
objects 

Rate & 
%duration 

Escape from 
demand to 
access to 
attention 
and 
tangibles  

SBT Reduction 
in PB and 
an increase 
in FCR 

Home - - - - Yes 
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Taylor et al.  
(2018) 

One boy 
(12y/o; ASD, 
ADHD, and 
dyspraxia) 

Aggression, 
property 
destruction, 
and elopement  

Rate & 
%duration 

Escape from 
demands 
and access 
to iPad 

SBT PB 
remained 
at low 
levels and 
increased 
in CR  

Public 
school 

Yes, 
teacher 
aide 
(hands-on) 

People and 
settings 

- - Yes 

Anderson et al. 
(2019) 

One female 
adult (30y/o; 
ASD, ID) 

SIB, 
aggression, and 
loud 
vocalization 

Rate  Escape to 
tangible 

FCT PB 
decreased 
and FCR 
increased 

Daily 
habilitation 
programs 

- - - Yes - 

Boyle et al. 
(2019) 

One boy (6y/o; 
typically 
developing) 

Property 
destruction and 
vocalizations  

Rate  Escape from 
demands 
and access 
to preferred 
items 

FCT PB 
decreased, 
FCR 
increased 

University 
based 
clinic 

- - - - - 

Jessel et al. 
(2019) 

Three boys (4 
to 5 y/o; two 
typically 
developing 
and one with 
ASD) 

Screaming, 
yelling, 
throwing 
objects, 
elopement, 
hitting, 
kicking, 
scratching self 
and other, and 
destructive 
tantrums 

Rate  Escape from 
demand and 
access to 
preferred 
play/ 
activities/ 
attention 

SBT PB reduced 
and rate of 
CR 
increased 

University 
outpatient 
clinic 

- - - - Yes 

Lamber et al. 
(2019) 

One girl (7y/o; 
PWS) 

Food stealing, 
SIB, tantrums, 
and aggression 

Latency  Access to 
food 

DRO and 
DRA 

Food 
stealing 
behaviour 
decreased 

University 
clinic 

Yes, 
mother 
(hand-over) 

home, 
across food 
preferences, 
and 
implementer 

- Yes Yes 

Rose & Beaulieu 
(2019) 

One girl (3y/o) 
and one boy 
(5y/o) with 
ASD 

Vocal protest, 
property 
destruction, 
aggression 

Rate  Access to 
tangibles 
and 
attention 

SBT PB was 
reduced 
and CR 
increased  

Home Yes, 
Parents 
(hand-over) 

settings, 
stimuli, and 
people 

6 
weeks 

yes  Yes 
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Boyle et al. 
(2020) 

One boy (6y/o; 
ASD) 

Elopement   Access to 
stereotypy 
with doors 

SBT PB 
decreased 
and TR 
increased  

University 
outpatient 
clinic 

- People - - - 

Dowdy & 
Tincani (2020) 

Two males (10 
and 17 y/o; 
ASD, ADHD, 
ID, Marfan’s 
syndrome, 
DiGeroge 
syndrome, 
intermittent 
explosive 
disorder/ pica 

Transition 
refusal 
behaviours 

Rate  Access to 
the pool and 
escape from 
demand to 
leave the 
pool 

DRA Transition 
refusal 
behaviour 
eliminated, 
and 
transition 
latency 
reduced 

Residential 
treatment 
facility 

- - 1 and 2 
months  

Yes  Yes 

Dowdy et al. 
(2020) 

One male (16 
y/o; ASD, 
ADHD, 
Marfan’s 
syndrome, 
DiGeroge 
syndrome, and 
ID) 

Toilet lid 
destruction  

Rate  Automatic 
maintained 

DRI PB was 
eliminated 

Residential 
treatment 
facility 

- - 1 and 2 
months  

Yes  Yes  

Ferguson et al. 
(2020) 

One girl (8 
y/o; ASD) 

Aggression, 
elopement, 
property 
destruction, 
SIB 

Rate  Access to 
preferred 
items and 
activities  

SBT PB 
reduced, 
FCR and 
compliance 
with 
demands 
increased 

Clinic Yes, 
parents; 
hand-over 

People and 
settings 

- - Yes 

Holehan et al. 
(2020) 

Four children 
(3-6y/o; ASD, 
Down 
Syndrome, or 
no known 
diagnoses 

Tantrums, 
physical 
aggression, and 
inappropriate 
verbal 
behaviour 

% & rate Escape to 
tangible, 
diverted 
attention 
and tangible 

FCT and EXT 4/5 
participants 
decreased 
in PB and 
increased 
in FCR 

University-
based pre 
school 

- - - Yes  - 
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Warner et al. 
(2020) 

10 children (3-
18y/o; ASD, 
ADHD, 
hydrocephalus, 
conduct 
disorder, 
destructive 
behaviour 
disorder or no 
formal 
diagnoses 

Aggression, 
disruption, 
disruptive 
vocalization 
SIB, whining, 
flopping, 
throwing 

Rate Escape to 
tangibles 
and mand 
compliance, 
attention, 
stereotypy 

EXT PBs were 
reduced 

Specialized 
school or 
university 
outpatient 
clinic 

- - - - - 

Coffey et al. 
(2021) 

Two boys 9-10 
years old 
(ASD, fetal 
alcohol 
syndrome, 
ADHD, 
depression, 
GAD)  

Physical and 
verbal 
aggression, 
property 
destruction, 
elopement, 
vocalized self-
deprecating 
statements, 
expressed self-
loathing, SIB 

% & rate Escape from 
academic 
instruction 
and access 
to child-
directed 
play, access 
to 
independent 
play with 
tablet 

SBT  PB 
decreased  

University 
outpatient 
clinic 

Yes, 
parents and 
teachers; 
hand-over 

Settings, 
stimuli, and 
people 

4- 5 
weeks 

Yes  Yes 

Rajaraman et al. 
(2021a) 

Two boys and 
one girl (4 to 
9y/o; ASD, 
GAD, ADHD, 
or no formal 
diagnosis) 

Aggression, 
disruptions, 
elopement, and 
meltdowns 

Rate, total 
count & % 

Escape to 
tangibles, 
attention, 
and man 
compliance  

SBT with an 
enhanced 
choice model 

PB was 
eliminated 
and CR 
increased  

University 
outpatient 
clinic 

- - - - - 

Rajaraman et al. 
(2021b) 

Two boys (8 to 
9 y/o; ASD, 
ADHD, and 
emotional 
disturbance 

SIB, 
aggression, 
elopement, 
disruption, and 
noncooperation 

Rate, total 
count & % 

Escape to 
tangibles, 
attention, 
and mand 
compliance  

SBT with an 
enhanced 
choice model 

PB reduced 
to a low 
level and 
CR 
increased 

Specialized 
public 
school 

Yes, 
teachers 
(hand-over) 

People, 
contexts, 
and time 
periods 

- - Yes 
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Ward et al. 
(2021) 

Three boys 
(10y/o; ASD) 

Aggression, 
property 
destruction, 
SIB, flopping 

Rate  Escape, 
tangible, 
attention 

FCT PB reduced 
and FCR 
increased 

School - - - - - 

 

Note. ID= Intellectual Disabilities; ASD= Autism Spectrum Disorder; ADHD= Attention Deficient Hyperactivity Disorder; GAD= Generalized 

Anxiety Disorder; PDD-NOS= Pervasive Developmental Disorder – Not Otherwise Specified; LKS= Landau-Kleffiner Syndrome; PWS= 

Prader-Willi Syndrome; PECS= Picture Exchange Card System; SGD=Speech Generating Device; SIB= Self-Injurious Behaviour; ISB= 

Inappropriate Sexual Behaviour; SBT= Skill-Based Treatment; EXT= extinction; FCT= Functional Communication Training; DRA=Differential 

Reinforcement of Alternative Behaviour; TE= Token Economy; CSA= Competing Stimulus Assessment; FCR= Functional Communication 

Response; TR= Tolerance Response; CR= Compliance Response
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There were 30 studies from 28 published articles in which PFA procedures were 

applied, and a subsequent PFA-informed functional based intervention was implemented (see 

Table 1). The majority of the PFAs resulted in highly differentiated outcomes and the 

subsequent interventions effectively decreased PBs. These studies also varied in participant 

characteristics, and a variety of topographies of PB were targeted. 

There were 90 participants in these 30 PFA-informed intervention studies, and the 

majority were young males with ID and ASD. Only two studies (Anderson et al., 2019; 

Ghaemmaghami et al., 2016) included adult participants with ID, and these individuals were 

aged less than 30 years. The majority of the participants had a diagnosis of ASD and ID or 

had other co-morbid diagnoses (see Table 1 for details). The use of PFA and its informed 

interventions also extended to typically developing individuals (Boyle et al., 2019; 

Ghaemmaghami et al., 2015; Ghaemmaghami et al., 2016; Holehan et al., 2020; Jessel et al., 

2018; Jessel et al., 2019; Rajaraman et al., 2021a; Warner et al., 2020).  

Despite the PFA model being predominantly used to assess SIB, aggression, and 

disruptive behaviours, a wide range of other topographies of PB have also been successfully 

assessed and treated, including flopping (Beaulieu et al., 2018; Slaton et al., 2017; Warner et 

al., 2020), property destruction (Boyle et al., 2019; Coffey et al., 2021; Dowdy et al., 2020; 

Rose & Beaulieu, 2019; Taylor et al., 2018, Ward et al., 2021), elopement (Boyle et al., 2020; 

Coffey et al., 2021; Ferguson et al., 2020; Jessel et al., 2018; Rajaraman et al., 2021a; 

Rajaraman et al., 2021b; Taylor et al., 2018), food stealing (Lambert et al., 2019), and 

inappropriate time spent on the floor (Herman et al., 2018).  

The PFA model was able to capture both socially mediated and non-socially mediated 

PBs. Previous studies have suggested the use of PFA has been limited to socially mediated 

PBs, but Dowdy et al. (2020) targeted an automatically reinforced PB, and subsequent 

intervention was able to decrease toilet lid destruction behaviour in a teenager with ID. 
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Furthermore, various IISCA formats have been derived from the original IISCA to assess 

different topographies of PB. For example, a latency-based IISCA was used by Boyle et al. 

(2020) and Jessel et al. (2018) with participants who engaged in elopement, and by Lambert 

et al. (2019) for a participant who engaged in food-stealing behaviour. 

Procedural integrity on the PFA and subsequent interventions was measured in nine 

studies only (Anderson et al., 2019; Beaulieu et al., 2018; Coffey et al., 2021; Dowdy & 

Tincani, 2020; Dowdy et al., 2020; Holehan et al., 2020; Lambert et al., 2019; Rose & 

Beaulieu, 2019; Saini et al., 2018). Procedural integrity is an important measure to assess the 

extent to which the intervention was implemented as it was planned (Cooper et al., 2020). 

This is used to evaluate the functional relationship between the behavioural intervention and 

the change in behaviour (Baer et al., 1968). All nine studies reported high percentages correct 

for their procedures across the PFA and its informed intervention sessions. This indicated that 

the reduction in PBs and the acquisition of the replacement behaviour (e.g., FCR or 

compliance behaviour) are functionally related to the intervention. 

Similarly, only 11 studies have assessed the social validity of their assessment and 

treatment procedure (Beaulieu et al., 2018; Coffey et al., 2021; Dowdy & Tincani. 2020; 

Dowdy et al., 2020; Ferguson et al., 2020; Hanley et al., 2014; Herman et al., 2018; Holehan 

et al 2020; Jessel et al., 2018; Jessel et al., 2018; Jessel et al., 2019; Lambert et al., 2019; 

Rajaraman et al., 2021b; Rose & Beaulieu, 2019; Santiago et al., 2016; Strand & Eldevik, 

2018; Taylor et al., 2018). Generally social validity was assessed using a questionnaire. For 

example, Hanley et al. (2014) assessed the social validity of their procedure via a 

questionnaire given to parents, who reported that the assessment, treatment and behaviour 

changes were highly acceptable, and the overall consultation was helpful. 

The PFA-informed interventions varied across studies. The most commonly used 

intervention was SBT (14 studies), followed by FCT or FCT with extinction (11 studies). 
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Other interventions included a token economy (Lambert et al., 2019), and differential 

reinforcement (three studies).  

Only 13 studies generalized their procedure to people, stimulus, or contexts. Only five 

studies assessed maintenance, acquiring follow-up data over periods ranging from 4 weeks to 

8 weeks. Low assessment of generalization and maintenance is a common issue in the ABA 

field, where subsequent follow-up is often lacking (Northup et al., 1993). In order to increase 

clinic utility, generalization and maintenance must be demonstrated. 

PFA And SBT. For the purpose of the current study, the following section is limited 

to the use of PFA and its informed SBT only. This resulted in 14 studies remaining (Beaulieu 

et al., 2018; Boyle et al., 2020; Coffey et al., 2021; Ferguson et al., 2020; Ghaemmaghami et 

al., 2016; Hanley et al., 2014; Jessel et al., 2018; Jessel et al., 2019; Rajaraman et al., 2021a; 

Rajaraman et al., 2021b; Rose & Beaulieu, 2019; Santiago et al., 2016; Strand & Eldevik, 

2018; Taylor et al., 2018). Most studies used PFA and subsequent interventions with a small 

number of participants (one to 25) or a single subject only. Based on the rubric for single 

subject research designed by Reichow et al. (2018), research report strength can be 

considered strong in eight studies (Beaulieu et al., 2018; Coffey et al., 2021; Ferguson et al., 

2020; Hanley et al., 2014; Rajaraman et al., 2021b; Rose & Beaulieu, 2019; Santiago et al., 

2016; Taylor et al., 2018), adequate in five studies (Boyle et al., 2020; Ghaemmaghami et al., 

2016; Jessel et al., 2018; Jessel et al., 2019; Strand & Eldevik, 2018) and weak in one study 

(Rajaraman et al., 2021a). Based on the EBP criteria described by Reichow et al. (2008), 

PFA-informed SBT is considered an established, evidence-based practice. This means that 

the effectiveness and efficacy of PFA-informed SBT has been demonstrated across multiple, 

methodologically rigorous studies. 

However, the generality of this evidence-based practice is not without its limitations. 

Although a large number of replications of the entire assessment and treatment procedure 
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have been conducted since 2014 by Hanley et al. (2014), which all supported this treatment 

package’s effectiveness and efficacy, the majority of the studies were conducted by the 

original research group (10 studies; Coffey et al., 2021; Hanley et al., 2014; Ghaemmaghami 

et al., 2015; Ghaemmaghami et al., 2016, Jessel et al., 2018; Jessel et al., 2018; Jessel et al., 

2019; Rajaraman et al., 2021a; Rajaraman et al., 2021b; Santiago et al., 2016;). In order to 

establish the generality of the procedures, replications by other researchers and practitioners 

are needed (Beaulieu et al., 2018). 

Furthermore, the PFAs and subsequent SBTs have been conducted primarily in clinics 

in eight studies (Boyle et al., 2020; Ferguson et al., 2020; Ghaemmaghami et al., 2016; 

Hanley et al., 2014; Jessel et al., 2018; Jessel et al., 2019; Rajaraman et al., 2021a), followed 

by home settings in three studies (Beaulieu et al., 2018; Rose & Beaulieu, 2019; Strand & 

Eldevik, 2018), and schools in two studies (Rajaraman et al., 2021b; Taylor et al., 2018). 

Two studies conducted experiments in more than one setting: school and home (Santiago et 

al., 2016) and clinic, home, and school (Coffey et al., 2020). 

Only seven studies have attempted to include individuals’ significant others. 

Behavioural skills training (BST) was used to train parents (Beaulieu, 2019; Ferguson et al., 

2020; Rose & Beaulieu, 2019) or school staff (Rajaraman et al., 2021b; Taylor et al., 2018; 

Santiago et al., 2016) or both the parent and school staff (Coffey et al., 2021; Hanley et al., 

2014). Similar to Hanley et al.’s (2014) study, BST (i.e., instruction, modeling, role-play, and 

feedback) was used across most of these studies to train the parents and/or school staff to 

implement the SBT after the intervention was completed by the researchers (i.e., a hand-over 

training method). In contrast, Taylor et al. (2018) trained the school staff at the beginning of 

intervention, and they gradually implemented the procedure alongside the researcher (i.e., a 

hands-on training method). Both training conditions resulted in behaviour generalization. 
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Behavioral Skills Training (BST) 

BST is an effective and evidence-based staff training method to teach staff to 

implement behavioural interventions with their students (Parson et al., 2012). It has been 

used with a wide range of populations to aid learners in acquiring a variety of behaviours and 

skills (Hogan et al., 2015; Miltenberger, 2004). BST focused on teaching performance skills 

which led to significant changes in staff and individuals’ behaviours. The term BST was 

established in 2004 by Sarokoff and Sturmey and reviewed by Parson (2012) regarding its 

components and the steps involved. The four key components of BST are (a) instructions, (b) 

modeling, (c) rehearsal, and (d) feedback (Miltenberger et al, 2004). Like other training 

packages, instructions involve the presentation of information, such as the concepts and the 

key components of the target skills. Modeling is demonstration of the target skill. In this way, 

the learners can observe how the target behaviours should be performed. The other two 

components (rehearsal and feedback) distinguish BST from other training packages as they 

provide opportunities for the learner to demonstrate their understanding of the skill and 

receive feedback from the trainer (Parson, 2012).  

The procedures of BST are based on the preceding four components. They generally 

involve 6 steps; (1) describe the target skills; (2) provide written instructions for the target 

skill; (3) demonstrate the target skill; (4) the learner practices the target skill; (5) feedback on 

the learner’s demonstration of the target skill; and (6) repetition of the practice and feedback 

steps until the mastery criteria are met (Parsons et al., 2012; Sarokoff & Sturmey, 2004).  

Research has shown that methods that relied on instructions and modeling alone were 

not sufficient to enable individuals to meet the mastery criteria (Homlitas et al., 2014). For 

example, Barnes et al. (2011) used instruction and videos modeling to teach staff to 

implement a Picture Exchange Card System (PECS), but the staff failed to reach the mastery 

criteria at the end of the training. In contrast, Wood et al. (2007) used all four components of 
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BST and successfully trained four support staff to implement PECS with high accuracy with 

adults with ID in a community-based group. These four components are also associated with 

greater procedural integrity and increase the likelihood of skills generalization and 

maintenance (Kirkpatrick et al., 2019). 

Studies have demonstrated the effects of BST packages on individuals’ skills 

acquisition and implementation of behavioural interventions. It is particularly useful in 

training staff or parents to teach their learners and results in improved learner performance 

and may reduce PBs (Fetherston & Sturmey, 2014). For example, Parsons et al. (2012) 

trained staff to use most-to-least (MTL) prompting and manual signs with their adult clients 

with developmental disabilities. BST increased the staff’s correct use of MTL prompting and 

signs after the training (Parsons et al., 2012). Similarly, Hanley et al. (2014) used BST to 

train children to learn communication responses and to train their parents to implement the 

SBT with their children at home for skill generalization and maintenance. BST was effective 

in increasing children’s communication skills and parents were able to implement the SBT 

with high treatment integrity (Hanley et al., 2014). The literature has supported the efficacy 

of using BST to teach performance skills to learners. 

The effectiveness of BST for staff can be measured through the accurate 

implementation of the intervention. A high level of procedural integrity strengthens the 

functional relationship between the intervention and behaviour change (Fryling et al., 2012). 

Moreover, in-vivo training (i.e., assessing staff performance with the target client) allows 

determining whether the procedure effectively trains staff working with the actual individuals 

(Cheung et al., 2020). Studies have suggested that the best treatment outcomes occur when 

interventions are implemented with high treatment integrity (Gaile et al., 2018).  

A limitation with BST is the amount of time needed to implement compared with 

other training packages such as workshops and lectures (Lloveras et al., 2021). This is due to 



TEACHING SCHOOL STAFF TO IMPLEMENT SBT 35 

the number of steps involved and the requirement that trainees must practice all steps and 

receive corrective feedback until they reach the mastery criteria. BST can be adopted easily 

as it is flexible and therefore it can be varied across studies. Instruction in target skills can be 

presented though presentations or talks or flowcharts. Modeling can be done through video or 

in-vivo systems. Rehearsal can be done through role-play with the trainer, other trainees or 

the intended populations (e.g., students). Feedback can be given before, during or after the 

practices to better suit the needs of the participants. 

Furthermore, research has suggested that generalization of the skills is likely to 

increase if participants are trained in the natural environment (Parsons et al., 2012); for 

example, having school staff apply the target skills with students in the classroom rather than 

with confederates in a contrived setting. This was demonstrated by Rosales et al. (2009) 

whose participants practiced the implementation of PECS with confederate learners through 

role-play, then implemented the PECS with adults with ID during generalization and follow-

up. Results showed that all participants required extra training to reach mastery criteria in the 

generalization probes (Rosales et al., 2009). This required substantial time investment by the 

trainers as they needed to observe each trainee practice the target skill in regular 

environments. A possible way to minimize the time requirement is to train school staff 

through role-play until they meet the mastery criteria, then transfer them to apply the skills in 

real settings. Even though time consumption may be an issue, BST provides robust training 

effects and decreases the need for retraining (Davenport et al., 2019).  

It is important to train significant others to carry on the intervention after the 

researcher has implemented the intervention. A large-scale impact on changing individuals’ 

PBs and maintaining the intervention outcomes can be achieved with effective training for 

significant others (Parson et al., 2012). However, most studies to date have focused on 

involving the individuals’ parents or caregivers to implement the interventions, with little 
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research focusing on school staff involvement. Given the large proportion of the day that an 

individual spends at school and the learning opportunities available, the school staff should 

also be trained to implement intervention procedures to aid generalization and maintenance 

of skills in students.  

BST Literature Review 

Past studies on using BST to teach new skills to school staff have primarily targeted 

special education teachers. This is often because special education teachers require additional 

evidence-based practices for behaviour management or further skill sets to meet their 

students’ needs. Research focused on the use of BST with school staff was briefly reviewed. 

The aims of the review were to summarize the characteristics of the research regarding the 

use of BST with school staff and to assess the quality of the studies. The effectiveness and 

limitations of BST with school staff across various populations, settings, behaviour targeted 

for BST, treatment integrity, and quality indicators were assessed. 

An electronic search was carried out in PsychINFO using a combination of search 

terms including “school staff” or “teacher” and “behavioural skills training” or “BST”. 

Studies were included if (a) they were published in an English language, peer-reviewed 

scholarly journal; (b) BST was implemented with the school staff; (c) all the components of 

BST (i.e., instruction, modeling, rehearsal/ role-play, and feedback) were implemented as a 

package; (d) target skills were the implementation of an ABA intervention; and (e) the 

intended populations were students. Studies were excluded if they were duplications from 

previous searches.  

From the initial electronic search, 25 studies were identified as of August 2021. Titles 

and abstracts of the search results were screened for relevance. Nine articles were included in 

the review. See Figure 2 for the search process.
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Figure 2 

Schematic overview of the identification, inclusion, and exclusion of studies for review.  

 

 

 

Studies Reviewed Via Electronic Search:

School Staff (n =492)

Behaviour Skills Training (n = 521)

24 Studies Retrieved

14 Studies Excluded

Lack of ABA 
Components (n = 7)

Not Published Within 
Journals (n = 4)

Primary Participant 
Not School Staff (n = 

2 )

Lack of BST 
Components (n = 1)

10 Studies Included
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Table 2 

Review of School Staff-Implemented Behavioural Interventions 

Studies School Staff 

Participants 

BST Setting Skills targeted for BST Student 

Participants 

Setting (Gen to 

students) 

Maintenance Procedural 

Integrity 

Social 

Validity 

Davenport et 

al. (2019) 

Three CT School Reading racetrack (Reading 

fluency intervention) 

Three 

elementary 

students 

(typically 

developing) 

School One to two 

weeks 

Yes Yes 

Fetherson & 

Sturmey 

(2014) a 

Four CT School DTT Four (N/A; with 

DD) 

School - Yes Yes 

Fetherson & 

Sturmey 

(2014) b 

Four CT School Incidental teaching Four (5-10y/o; 

with DD) 

School - Yes Yes 

Fetherson & 

Sturmey 

(2014) c 

Three CT School Activity schedules Three (10-12y/o; 

with ASD) 

School - Yes Yes 

Giles et al. 

(2018) 

Three TAs (26-

33 y/o; 1-7 

years’ 

experience) 

School  RIRD (stereotypy) Three students 

(6 to 12 y/o; 

ASD) 

School  - Yes Yes 

Homlitas et 

al. (2014) 

Three CT (6-18 

months of 

Therapeutic 

center 

PECS (first three phrases) Nine students (2-

7y/o; ASD) 

Therapeutic 

center 

Yes (one 

month) 

- No 
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experience) 

Kirkpatrick et 

al. (2020) 

Five university 

students (19-23 

y/o) 

University 

campus 

Token economy Eight students 

(4-8 y/o; ASD & 

dyslexia) 

University- 

affiliated center 

- Yes Yes 

Madzharova 

et al. (2012) a 

One TA School Manding Two students 

(12y/o; ASD) 

School Yes (two 

months) 

Yes Yes 

Miller et al. 

(2014) 

Three CT (30-

50y/o) 

School NCR, DRA, EXT - School - - Yes 

Sarakoff & 

Sturmey 

(2004) 

Two CT & one 

TA 

Home DTT One student 

(3y/o; ASD) 

Home - - - 

Sawyer et al. 

(2017) 

Seven 

university 

students (19-

23y/o) 

University 

campus 

DRO. FCT, incidental 

teaching, MWOP, DTT, 

RIRD, LTM prompting, time 

delay 

- - - Yes - 

Wells et al. 

(2019) 

One CT & One 

TA 

School Data collection and DRI 

(elopement) 

One student 

(5y/o; ASD) 

School - Yes Yes 

 

Note. ID= intellectual disabilities; ASD= Autism Spectrum Disorder; DD= Developmental Disability; CT= Class Teacher; TA= Teacher 

Assistant; DRA= differential reinforcement of alternative behaviour; DRO= differential reinforcement of other behaviour; DRI= differential 

reinforcement of incompatible behaviour; EXT= extinction; FCT= functional communication training; RIRD= Response interruption/ response 

redirection; PECS= Picture exchange communication system; NCR= Non-contingent reinforcement; MWOP= Multiple without replacement; 

LTM= Most to least
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There were 12 studies from 10 published articles in which BST was used to train 

school staff to implement ABA procedures (see Table 2). All studies used a combination of 

components in their BST packages, which included instruction, modeling, rehearsal, and 

feedback to trained school staff to implement ABA procedures. All reported high levels of 

accuracy in the school staff’s implementation of the ABA intervention after BST. These 

findings supported that a comprehensive BST packages with all the four training components 

is essential for effectively teaching school staff to implement ABA procedures. 

A total of 40 school staff participated in these studies (see Table 2). Within these 12 

studies, six studies used teachers as participants (n= 21), two studies used teacher assistants 

(n=4), two studies used student teachers (n=12) and two studies used both teachers and 

teacher assistants (n=5). School staff had various years of teaching experience and 

educational backgrounds, and generally did not have prior experience in behaviour analysis 

(Madzharova et al., 2012) or in the targeted intervention, except in the study by Sarokoff and 

Sturmey (2004), in which the school staff all held a master’s degree and had training in the 

targeted intervention prior to the study. The various educational levels and backgrounds of 

the study participants suggested the high accuracy in treatment intervention was as a result of 

BST.  

A total of 38 students participated in these 12 studies (see Table 2). The majority of 

them were elementary students under the age of 12, with the exception of two studies where 

the students were three years old (Sarakoff & Sturmey, 2004) and two years old (Homlitas et 

al., 2014) respectively. Most of the students had a diagnosis of ASD, or ASD and dyslexia 

(Kirkpatrick et al., 2020) or other developmental disabilities (Fetherson & Sturmey, 2014 a; 

Fetherson & Sturmey, 2014b), except for the Davenport et al. (2019) study to which three 

typically developing students were recruited. 
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The duration of BST training ranged from 20 minutes (Sawyer et al., 2017) to 2 hours 

(Giles et al., 2018). The duration of BST was not specified in three studies (Homlitas et al., 

2014; Sarokoff & Sturmey, 2004). Some studies reported varied durations of tuition across 

participants due to the differences in performance skills acquisition (Maffer-Almodovar et al., 

2017). The duration may also be depended on the number of steps that needed to be trained to 

proficiency and the number of questions, comments, and discussions raised by and with each 

school staff member (Miller et al., 2014). For example, in the study by Miller et al. (2014), 

the initial BST training involved 15 hours of training and five 3-hour sessions of assessment, 

and one 2- to 3.5-hour booster training session for each school staff member. Future studies 

should examine the total duration of training needed for skill acquisition to determine how 

long training actually takes to adequately train and ensure the maintenance of the target skills. 

The general procedures across studies involved baseline, BST, and post-training 

phases. During the baseline phase, only written material was given. During BST, all 

components of BST were covered, which involved instruction, modeling, rehearsal, and 

feedback. Post-training was identical to baseline and repeated until the school staff reached 

the mastery criterion. A general pattern across studies was that as more BST components 

were covered, the higher accuracy in implementing ABA procedures was observed. 

However, this was not claimed in Wells et al. (2019) study as the effects of training could not 

be examined without baseline data on school staff performance. 

Social validity was measured in the majority of the studies. All reported high levels of 

helpfulness, efficacy, and effectiveness of the BST package and the taught target skills. In 

particular, the components of modeling and feedback of BST were specifically helpful to 

certain school staff (Davenport et al., 2019). This is not surprising as similar patterns were 

found across studies that showed standard instruction wasn’t sufficient to train school staff to 
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implement the intervention. Subsequent BST and continued feedback produced high degrees 

of treatment integrity (Giles et al., 2018). 

The types of treatment integrity errors made by school staff were also evaluated.  

Long task analyses and incorrect responding upon students’ behaviour were the common 

treatment integrity errors observed in school staff across studies (Davenport et al., 2019; 

Giles et al., 2018). For example, Davenport et al. (2019) found that school staff were 

struggling with providing feedback and praise at the beginning of the sessions. Similarly, 

Giles et al. (2018) found that school staff were not implementing the target intervention (i.e., 

response interruption and redirection [RIRD]) within 3s of the target behaviour and not 

correctly using physical prompts during the intervention. Future research may need to 

investigate whether shorter task analyses could solve this issue. 

Even though most studies have reported that BST was effective in increasing school 

staff members’ accurate implementation of the target intervention, there are some limitations 

reported in the current literature. Firstly, school staff performance was usually assessed 

through role-play with the trainer, another trainee or a confederate instead of with their 

students. One study solely assessed staff performance through implementation of the target 

skills with the trainer or peer confederates (Sawyer et al., 2017). In-vivo probes helped to 

demonstrate that school staff were able to generalize the skills by implementing the 

interventions with their students in the classroom (Miller et al., 2014). As treatment integrity 

may be impacted when the procedures are implemented with the intended population. For 

example, school staff may have difficulty implementing interventions with high fidelity in 

busy settings such as classrooms, as they have to attend to other students as well (Liu-Gitz 

and Banda, 2010). Therefore, external validity may be limited, as the extent to which school 

staff can generalize taught skills to actual students in classroom settings is unknown. 
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Secondly, most of the studies did not incorporate a measure of student behaviour as a 

dependent variable (Sawyer et al., 2017; Kirkpatrick et al., 2020). Measures of student 

behaviour could further determine the impact of BST and the school staffs’ implementation 

of the intervention on behaviour change (Fryling et al., 2012). For example, in Fetherson and 

Sturmey’s (2014) study, all three experiments demonstrated a functional relationship between 

BST and staff responses regarding increased correct responding by staff and decreased 

disruptive behaviour in all student participants. It is important to measure both the procedural 

fidelity of implementation by the school staff and the behaviour change in the student. Future 

studies should demonstrate the effects of BST on school staff acquisition, learner acquisition, 

and learner disruptive behaviour to provide further evidence that BST is a robust staff 

training procedure. 

Thirdly, the maintenance of intervention treatment integrity is unclear in the current 

literature. Only three studies have assessed long-term skill maintenance in school staff 

(Davenport et al., 2019; Homlitas et al., 2014; Madzharova et al.,2012 a). This is not 

surprising: as Miller et al. (2014) suggested, studies have focused on evaluating the 

effectiveness of BST in the acquisition of targeted skills rather than the maintenance of these 

skills. Generally, treatment integrity is maintained at high levels or is similar to post-training 

at 1 to 2 weeks (Davenport et al., 2019) to 2 months (Madzharova et al.,2012 a). However, 

Miller et al. (2014) reported a significant drop in performance after 12 months. Although 

school staff were implementing the interventions with high degrees of fidelity after the BST, 

the persistence of these effects was unknown. A decrease in treatment integrity over time 

may lead to an increase in PB (Giles et al., 2018). The effectiveness of BST could be 

expanded if maintenance data had been collected.  
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PFA-informed SBT and BST 

Although there have been studies in which the school staff implemented FCT and 

SBT, information about the training was not included. While only those studies in which 

training was incorporated were included in this review and, this criterion may have 

eliminated some articles. Given that the focus of the current study is on SBT, this lack of 

information is relevant. 

A total of seven studies involved training significant others (parents or school staff) to 

implement SBT using BST. Of those, only three studies focused on training school staff to 

implement SBT with their students to promote generalization (Rajaraman et al., 2021b; 

Taylor et al., 2018; Santiago et al., 2016). Two studies used the hand-over training method in 

which the school staff were trained after the student had learnt the target responses from the 

experimenter (Rajaraman et al., 2021b; Santiago et al., 2016). Only one study used the hands-

on training method, in which the school staff were trained to implement each stage of the 

SBT as the student progressed through it (Taylor et al., 2018).  

However, there is minimal information about the training. For example, Taylor et al. 

(2018) reported using instructions and modeling in training a teaching assistant (TA) to 

implement SBT, but they did not measure the TA’s adherence to the training procedure, or 

the students’ behaviour. As a result, the extent of the effectiveness of BST in training school 

staff in implementing SBT is limited, as either the details of the training are lacking, or the 

entire BST package was not used. Furthermore, none of these studies reported performance 

data for the school staff. Therefore, a functional relationship between the use of BST and 

accuracy in implementing SBT could not be claimed. 

Gaps in Current Literature 

Despite PFA and subsequent SBT having been proven to be an evidence-based 

practice in treating individuals with ASD and PB, only three studies have been conducted in a 
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school setting, and five studies have attempted to generalize the skills to school staff. 

Research related to PFA-informed SBT is extremely new, and the training with significant 

others has concentrated too narrowly on the hand-over method. To date, no study has 

assessed the effects of BST on school staff acquisition and learner acquisition generalization 

by comparing outcomes when the school staff are trained alongside the researcher (hands-on) 

or trained after the researcher has completed the intervention (hand-over).  

Aims of Current Study 

The current study intended to address the gaps in the literature. The aims were to 

evaluate the generality of the PFA model and its informed SBT as described by Hanley et al. 

(2014), with four students with ASD and PB in a school setting. It is also aimed to extend the 

work by Coffey et al., 2021, Hanley et al. (2014), Rajaraman et al. (2021b), Santiago et al. 

(2016), and Taylor et al. (2018), by assessing the effects of a BST package on school staff’s 

reliable implementation of SBT using either the hands-on training condition or the hand-over 

training condition. Furthermore, this study also assessed the socially validity of the 

assessment and treatment procedures via a questionnaire given to the school staff at the end 

of the study. 
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Method 

In the remainder of this thesis the term procedural integrity is used to refer to the 

researcher’s accuracy in implementing the PFA-informed SBT with students, and BST with 

school staff. In contrast, the term treatment integrity is used to refer to the school staff’s 

accuracy in implementing SBT with students. 

Ethics 

The current study obtained ethical approval from the University of Auckland Human 

Participants Ethics Committee (UAHPEC) (Reference 022446). Documents including the 

Participant Information Sheet (PIS) (Appendix A) and consent form (Appendix B) were 

provided to the organization, participants' welfare guardians, and school staff members. 

Participants 

Students 

To participate in the study, the student had to meet the following criteria: they (a) 

were full-time enrollments in the special needs school; (b) had been referred by their 

respective teacher or other school personnel for PB in the classroom; and (c) did not have had 

a behaviour intervention plan for PB in place at the time the study commenced. 

Four students were included in the current study and were all enrolled as full-time 

students in a special education school. All students were boys between the ages of 7 and 11 

years, and all had a diagnosis of ASD. Bobby and Alan were assigned to the hands-on group, 

and Johnny and Tommy were assigned to the hand-over group. The key information for each 

student, including language abilities, ABA service history, referred PB, synthesized 

contingencies, and target responses are outlined in Table 3. 
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In order to protect the students, we had a termination criterion, which specified that if 

a student engaged in more than five instances of PB in either the assessment phase or the 

intervention phase of the study, we would terminate the session. 

School Staff 

A total of nine school staff participated in the current study and were all employed as 

class teachers or teacher aides in a special education school. As shown in Table 3, the number 

of school staff for each student was different as it was dependent on the class teacher’s 

decision. The educational backgrounds of the school staff varied between diploma and 

postgraduate diploma level. Experience in ABA varied between three years and 10 years. 

Experimenters 

The current study's primary researcher had over two years of experience working with 

individuals with ID and ASD and was enrolled in a master’s in applied behaviour analysis 

programme at the University of Auckland. Four independent observers were psychology 

students at the University of Auckland (undergraduate to postgraduate levels). This study was 

supervised by one Board Certified Behaviour Analyst (BCBA®) with experience in PFA and 

SBT. 
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Table 3 

Participant- School Staff Dyad Information 

Training 
Conditions 

Students Diagnosis Language 
Skills 

ABA 
services 

PB Synthesized 
Contingency 

FCT TR CR 
School 
Staff 

Hands-on Bobby 7y/o; boy; 
ASD and 
nephrotic 
syndrome 

Gesture or 
pointing 

Yes, at 
home 

Dropping, 
vocalization, 
physical aggression, 
SIB 

Escape from 
demand and access 
to tangible 

Textual 
“More 
time 
please.” 

Textual 
“Okay." 

Transition 
demands from one 
place to another 
(1m, 5m, 10m) 

1 CT & 
2 TAs 

Alan 11y/o; boy; 
ASD 

2-3 signs No Vocalization, 
physical aggression, 
property destruction 
 

Escape from 
demand and access 
to preferred 
activities 

Textual 
“More 
time 
please.” 

Textual 
“Okay.” 

Writing and 
drawing exercises 

1 CT & 
3 TAs 

Hand-over Johnny 7y/o; boy; 
ASD 

High level of 
spoken 
language 
 

No Physical aggression, 
vocal protests 

Escape from 
demand and access 
to tangible 

Verbal 
“More 
time 
please.” 

Verbal 
“Okay.” 

Writing and 
drawing exercises 

1 CT 

Tommy 9 y/o; boy; 
ASD and 
GDD 

High level of 
spoken 
language 

Yes, at 
home 

Property 
destruction, 
physical aggression, 
SIB 

Escape from 
demand and access 
to tangible 

Verbal 
“My way 
please.” 

Verbal 
“Okay.” 

Writing and 
drawing exercises 

1 CT 
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Table 4.  

Precursor Behaviours and Problem Behaviours Definitions 

Students Precursor Behaviours Problem Behaviours 

Bobby Tantrum 
Lying on the floor 

- Lying on the floor was defined as the occurrence of 
physically dropping to the floor when doing so was not 
part of the class activity or instruction for any period of 
time. 

Vocalizations 
- Vocalization was defined as emitting an inappropriate 

sound at a volume above normal conversational level 
accompanied by facial contractions for any period of 
time. 

 
Each recorded instance of tantrum was separated by 10s. 

SIB  
Head banging 

• Head banging was defined as the occurrence of any forceful interaction 
between Bobby’s head and any hard surfaces. 

Physical aggression towards others  
Hitting 

• Hitting was defined as any occurrence of making forceful contact with any part 
of another person’s body with an open or closed hand 

Kicking 
• Kicking was defined as any occurrence of making forceful contact with any 

part of another person’s body using a foot  
Spitting 

• Spitting was defined as any occurrence of projecting matter or objects from the 
mouth: does not include drooling or saliva leaving the mouth during the course 
of eating. 

Throwing objects 
• Throwing objects was defined as any occurrence of propelling objects at least 

one foot from their original location by movement of hand or arm. 
Alan Tantrum/Non-compliance 

Vocalizations 
- Vocalization was defined as emitting an inappropriate 

sound at a volume above normal conversational level 
accompanied by facial contractions for any period of 
time. 

 
Elopement 

Physical aggression toward others 
Biting 

• Biting was defined as any occurrence of opening and closing of the jaw with 
upper and/ or lower teeth making contact with any part of a person’s body. 
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- Elopement was defined as Alan moving more than 20 
cm away from a designated area or being outside the 
class without school staff permission for any duration of 
time. 

Each recorded instance of tantrum was separated by 10s. 
 

Johnny Tantrum/Non-compliance 
Vocal protesting 

• Vocal protesting was defined as any occurrence of 
sounds or words at a volume above normal 
conversational level for any period (i.e., screaming 
or yelling). 

Elopement 
- Elopement was defined as Johnny walking or running 

away from the required location or area and hiding 
under any objects e.g., table or chair) 

Each recorded instance of tantrum was separated by 10s. 
 

Physical aggression toward others 
Scratching 

• Scratching is defined as any occurrence of digging the fingernails into another 
person’s skin and/or moving them across another person’s skin or clothing. 

• With students, back of their neck 
• With adults, arms 

Biting 
• Biting is defined as any occurrence of opening and closing of the jaw with 

upper and/ or lower teeth making contact with any part of a person’s body. 
Hair pulling 

• Hair pulling is defined as any occurrence of using hands to grip and pull on 
another person’s hair forcefully 

Tommy N/A SIB 
Face slapping 

- Face slapping was defined as any occurrence of forceful contact of Tommy’s face 
with open or closed hand 

Property destruction 
Throwing objects 

- Throwing objects is defined as any occurrence of propelling objects at least one 
foot from their original location by movement of hand or arm. 

Physical aggression toward others 
Spitting 

• Spitting is defined as any occurrence of projecting matter or objects from the 
mouth: does not include drooling or saliva leaving the mouth during eating. 

Hitting 
• Hitting is defined as any occurrence of making contact with any part of another 

person’s body with an open or closed hand 
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Setting 

All functional analysis, treatment sessions, and school staff training took place within 

a special needs school. Functional analysis sessions for all students and initial treatment 

sessions for two participants (Johnny and Tommy) were conducted in the meeting room, 

which contained a table, chairs, and general educational material. Treatment sessions for two 

participants (Bobby and Alan) and treatment extension sessions for all students were 

conducted in the students’ regular classroom. The classrooms were equipped with child-sized 

tables, chairs, and academic and play materials. 

The primary researcher conducted the school staff training in the meeting room or in 

the students’ regular classrooms. On-going role-play sessions (hands-on group only) and 

treatment sessions implemented by the school staff were conducted in the students’ regular 

classrooms. 

Materials 

The materials included a timer, a datasheet, and a pen. For all students, preferred and 

non-preferred tangible items were present. The items were participant-specific as identified 

based on an open-ended interview and direct observations. The common preferred tangible 

item for Alan, Johnny, and Tommy was the iPad with various preferred games and apps. 

Other preferred items including a blue-coloured monkey noodle (Bobby), Pop the Pig 

(Tommy), and pop tubes (Alan) (Appendix C). The academic instructional materials included 

storybooks, tracing sheets, workbooks, pencils, pens, and markers. Two laminated pieces of 

white and green card (7cm x 21cm) were used as target responses during FCT and TT trials 

for Bobby and Alan.  
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Measurement and Response Definitions 

The primary researcher collected data using the paper and pencil method. Datasheets 

(Appendix D) were used to record trial-by-trial data across sessions. Data were collected 

during all sessions and were summarized as the number of responses per minute (FA) or 

percentage of a session (SBT). The dependent variables evaluated within the study included 

PBs, replacement behaviours, school staff accuracy in implementing the intervention 

(treatment integrity), and social validity. 

Students’ Behaviours 

The occurrences of PB and the replacement behaviours (FCR, TR, and CR) were 

recorded by the researcher in all PFA and SBT sessions. The definitions and measurements of 

each target behaviours are described below. 
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Problem Behaviour. PB was calculated as the number of responses per minute 

during the FA sessions and the percentage during SBT, generalization, and follow-up 

sessions. The rate of PB was calculated as the total number of each occurrence divided by the 

total number of minutes in a session. The percentage of PBs was calculated as the number of 

trials with PBs divided by the total number of trials and multiplied by 100. Two types of PB 

were identified: precursor behaviour and severe behaviour. The precursor behaviours 

generally preceded more dangerous behaviour and were identified in 3 students (Bobby, 

Alan, and Johnny) (i.e., tantrums and vocalizations). Precursor behaviour was not reported or 

observed for one student (Tommy). The severe PBs in all students (i.e., physical aggression 

and SIB) were also identified. The specific topography and definitions of the precursor 

behaviours and PB for each student are outlined in Table 4. 

Replacement behaviours. Replacement behaviours (FCR, TR, and CR) were 

recorded as either correct, incorrect, or prompted. A correct independent response was 

defined as the student independently emitting the target response within 5s after the delivery 

of the SD, and no PB accompanying or following the target response. An incorrect or no 

response was defined as the student failing to emit the target response in an independent trial, 

and PB could occur. A prompted response was defined as the implementer providing a 

physical or vocal model of all or any part of the response before the student independently 

emitted the complete response correctly. No PB accompanied or followed the target response. 

The percentage of correct responses was calculated as the number of trials with correct 

responses divided by the total number of trials and multiplied by 100. Only correct 

independent responses were plotted on the graphs. 
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Functional Communication Response. For Bobby and Alan, an FCR was defined as 

the student independently picking up a white laminated communication card (with the words 

“More Time Please ") and handing it over to the implementer within 5s after the SD in the 

absence of any PB. For Johnny and Tommy, an FCR was defined as the student 

independently emitting the verbal response of saying “More time please” or “My way please” 

within 5s after the SD and in the absence of any PB. 

In situations where students complied with the instruction instead of using an FCR, it 

was also recorded as a correct response for that trial and reinforced with access to social 

reinforcement and preferred tangibles or activities for 1 minute. 

Tolerance Response. For Bobby and Alan, a TR was defined as the student 

independently picking up a green laminated communication card (with the word “Okay.”) 

and handing it over to the implementer within 5s after the SD, and in the absence of any PB. 

For Johnny and Tommy, a TR was defined as the student independently emitting the verbal 

response of saying “Okay” within 5s after the SD and in the absence of any PB. 

Compliance Response. A CR was defined when the student actively responded to 

task materials or other activities as instructed by the researcher or SS, and in the absence of 

any PB. A three-step prompting hierarchy was used to promote compliance with instruction 

and to complete an activity. 

School Staff’s Behaviours 

For the school staff, accuracy in implementing the treatment was recorded. The 

researcher scored the school staff performance based on the treatment integrity checklist 

(Appendix E), consisting of 12 steps for each trial. 

The researcher recorded each of the steps as either correct or prompted. A correct 

response was defined as the school staff independently implementing the step corresponding 
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with the treatment integrity checklist with no prompts or corrections from the researcher. A 

prompted response was defined as the school staff requiring prompts or corrections from the 

researcher. Treatment integrity was summarized as the percentage of steps implemented 

correctly. It was calculated as the number of steps implemented correctly divided by the 

number of steps applicable, multiplied by 100. 

Interobserver Agreement 

Interobserver agreement (IOA) was obtained by having an additional observer 

independently and simultaneously collecting data on at least 30% of sessions across PFA, 

SBT, BST, generalization, and maintenance. The independent observers were blinded to the 

purpose of the study. An agreement response was defined as both observers recording the 

same behaviour within the same trial. A disagreement response was defined as both observers 

recording different behaviour within the same trial. The trial-by-trial IOA method was 

employed. It was calculated as the number of trials with agreement, divided by the total 

number of trials, and multiplied by 100. 

During 80% of PFA sessions, IOA for PB was 91.7% (Range, 66.7 to 100%). During 

32% of SBT sessions, IOA for PB was 96% (Range, 80 to 100%), FCR was 97.3% (Range, 

70 to 100%), TR was 99.5% (Range, 90 to 100%), and CR was 100%. During 14% of BST 

sessions, IOA was 100%. During 17% of school staff implementation sessions, agreement on 

school staffs' behaviour was 100%. 

Practical Functional Assessment 

Indirect Assessment 

An open-ended functional assessment interview (Appendix F) was separately 

arranged with the school staff before functional analyses and SBT. The interviews lasted 

between 45 and 60 minutes. The questions revealed the participants' current abilities, PBs, 
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potential factors that might evoke PBs, and the current responses to the PBs. The researcher 

also asked individualized questions based on the content of the staff responses. 

Direct Observation 

The researcher then conducted direct observations of each student to discover 

potential factors that might evoke the PB. The direct observations lasted between 60 and 120 

minutes. The researcher noted the students' current abilities, potential antecedents of the PB, 

the topographies of the PB, and the consequence. The researcher recorded data on antecedent, 

behaviour and consequence during instructional periods and class-wide instruction using an 

A-B-C data recording chart (Appendix G). There were no manipulations or consequences 

during any observation sessions. 

Functional Analysis 

Based on the information gathered from both the interviews and observations, an 

idiosyncratic synthesized contingency was hypothesized for each student PB. The IISCA 

consisted of alternating a single test condition and a matched control condition to examine 

the extent of control of the hypothesized synthesized contingency on PB. In each control 

condition, continuous access to the synthesized reinforcers was available throughout the 

session. There were no programmed consequences for PB. In each test condition, the 

synthesized reinforcers were removed every 30s and returned contingent on PB.  

Sessions were conducted in the following order: control-test-control-test-test-control. 

Before the sessions began, a 1-min free play session was available to build up the 

establishing operation, and a 1-min break separated each session. Each control and test 

condition were 3 to 5 minutes in duration. The conditions were 5 minutes in duration for all 

students except for Tommy, as there was no reliable pattern of precursor behaviour identified 



57 

 

 

from the interview and observation, so the shorter time was arranged for the safety of the 

participant and the researchers.  

The synthesized contingencies were unique for each student and are outlined in Table 

5. The IISCA conditions for Bobby, Johnny, and Tommy were designed based on the 

hypothesized synthesized contingency of escape from demands to access to tangible. The 

IISCA conditions for Alan were originally based on the hypothesized synthesized 

contingency of escape from demand to access preferred tangible and attention. However, the 

researcher changed the conditions of the subsequent sessions to escape from demand to 

access tangible as the first session suggested that the attention component was not 

maintaining Alan’s PB. 

Skill-Based Treatment 

SBT for all students included (a) FCT where students use a FCR to replace PB; (b) 

TT where students use a TR to demonstrate acceptance when a reinforcer is denied and the 

number of denial cues is increased across sessions; (c) CT where students follow the 

instruction when a reinforcer is denied, with longer delays and increasing difficulty and 

number of reinforcer delays across sessions; (d) extending the treatment to ecologically 

relevant school staff; and (e) evaluating the treatment in a maintenance session. Figure 3 

shows seven progressive steps in these three stages. Each session consisted of ten trials. The 

researcher created a MO for the target responses outlined in the PFA test condition table in 

each trial.  
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Figure 3 

The Seven Steps Procedure Across the Three Stages of SBT 

 

Probe

Stage 1:
10 FCR

Stage 2:
8 FCR + 2 TR  

Stage 2:
6 FCR + 4 TR 

Probe

Stage 2:
4 FCR + 6 TR 

Stage 3:
4 FCR + 4 TR + 2 CR 

Stage 3:
3 FCR + 3 TR  + 4 CR

Stage 3:
2 FCR + 2 TR + 6 CR 
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Baseline/Probes 

Baseline. The test sessions from the FA served as the initial baseline. 

Probes. Before introducing the next stage of SBT, a probe was conducted, which was 

identical to the baseline condition except that the PB was not reinforced. A probe session 

consisted of three trials to evaluate the student’s acquisition of the next target responses. 

Tolerance Training Probe. A probe session was conducted following the last session 

of FCR. A correct response was defined as the student independently emitting the target 

response within 5s of the SD without any PB. An incorrect response was defined as an 

incorrect response or no response within 5s of the delivery of the SD. There were no 

consequences for either correct or incorrect responses, to avoid any teaching. PB was 

continued on extinction. The researcher then immediately delivered a previously mastered or 

easy instruction (previously determined with the respective school staff) to ensure access to 

the reinforcer and avoid PB or prevent PB escalation. 

If the student emitted one or less correct responses, then TR was considered unknown 

and TT was begun. If the student emitted three correct responses, the TR was considered 

known and the process moved on to a probe session on CR. If the students emitted two 

correct responses, two more probe trials were conducted. If two more correct TRs were 

emitted, TR was considered known and the process moved on to a probe session on CR (see 

below for procedure). 
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Compliance Training Probe. A probe session was conducted following the last 

session of TT. A correct response was defined as the student independently following the 

instructions within 5s without any PB. An incorrect response was defined as an incorrect 

response or no response within 5s of the delivery of the SD. There were no consequences for 

either correct or incorrect responses, to avoid any teaching. PB was continued on extinction. 

A mastered or easy instruction (previously determined with the respective school staff) was 

immediately delivered after a correct response, or an incorrect response, or 5s with no 

response, to ensure access to the reinforcer and to avoid any occurrences of PB. 

If the student emitted one or less correct responses, then CR was considered unknown 

and CT was begun. If the student emitted three correct responses, the CR was considered 

known and the process moved on to a probe session on generalization. If the students emitted 

two correct responses, two more probe trials were conducted. If two more correct CRs were 

emitted, then CR was considered known and the process moved on to a probe session on 

generalization (see below for procedure). 

Stage I: Functional Communication Training 

A most-to-least (MTL) without time-delay prompting procedure was used to teach all 

students to emit the FCR, after which they received access to the reinforcer. For Bobby and 

Alan, MTL physical prompts (full physical, partial physical, gesture) were used to teach the 

FCR. For Johnny and Tommy, MTL vocal prompts (full vocal, partial vocal 1, partial vocal 

2) were used to teach the FCR. Various dimensions of the response (e.g., calm voice, hands-

down, eye contact) were also required. Reinforcers were withheld and prompts were repeated 

as necessary until the student responded to the prompt. 

Prompt hierarchy and fading procedures were as follows. After providing the 

instruction or interruption, the researcher provided a full physical or verbal prompt for the 
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student to emit the FCR. Once the student independently responded within 5s of the prompt, 

they received access to the reinforcer for one minute. Once one minute had elapsed, the 

instruction was re-presented. The MTL prompt hierarchy was followed until all prompts were 

faded. Five consecutive trials were made at each prompt level, followed by an attempt to 

fade. If an error occurred during prompt fading, there was an immediate back-step to the last 

successful prompt level, with reinforcement ensured so as not to place functional 

communication on extinction. Differentiated social reinforcement was provided for less 

intrusive prompts. If two consecutive errors occurred, the researcher returned to the 

previously successful level for five more prompted trials before attempting to fade again. 

If the student complied with the instruction instead of FCR, their behaviour was 

reinforced with social reinforcement and access to the reinforcer for one minute. PB was on 

extinction. If PB occurred, the reinforcers were not delivered, prompting was implemented, 

and only FCR was reinforced. In situations when the student engaged in PB and used the 

FCR concurrently, the researcher withheld access to the reinforcer, re-presented the 

instruction, and waited for 5s of calm behaviour before prompting the FCR. If the FCR was 

closely followed by PB, the researcher did not provide access to the reinforcer and ensured a 

minimum of 5s elapsed between PB and the FCR. The prescribed mastery criterion for 

moving to the next phase was 80%-100% correct independent FCRs with PB absent across 

two consecutive sessions. 

Stage II: Tolerance Training 

The researcher introduced TT after the student acquired the FCR and scored unknown 

in the probe session. The purpose of TT was to teach the student to use to a TR to accept a 

denial of their request. The researcher or school staff denied access to the reinforcer by 

saying "No, not right now" or some variant (e.g., "not now" or "later"). The students were 
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taught to remain calm and to show acceptance of the denials. The prompting hierarchy and 

fading procedures were the same as in the FCT training. 

PB remained on extinction. If PB occurred, the reinforcers were not delivered, 

prompting was implemented, and only correct TR was reinforced. In situations when the 

student engaged in PB and emitted the TR concurrently, the researcher withheld access to the 

reinforcer, re-presented the instruction, and waited for 5s of calm behaviour before prompting 

the TR. If the TR was closely followed by PB, the researcher did not provide access to the 

reinforcer and ensured a minimum of 5s elapsed between the PB and the FCR. 

In this condition, a changing criterion design was applied and was implemented in a 

stepwise fashion. Students had more opportunities to engage in TR progressively across three 

ratio levels. The researcher randomly assigned a different response ratio for each trial of a 

session. The level of response ratio increased once the student met the mastery criteria. In 

level one, eight of every ten FCRs resulted in immediate reinforcement, and two of every ten 

FCRs resulted in a denial response from the researcher (8 FCR; 2 TR). All PB was put on 

extinction. In level two, six of every ten FCRs resulted in immediate reinforcement, and four 

of every ten FCRs resulted in a denial response from the researcher (6 FCR; 4 TR). All PB 

was placed on extinction. In level three, four of every ten FCRs resulted in immediate 

reinforcement, and six of every ten FCRs resulted in a denial response from the researcher (4 

FCR; 6 TR). All PB was placed on extinction. The prescribed mastery criterion for moving to 

the next stage was 80%-100% correct independent FCR and TR, with PB absent across two 

consecutive sessions. 

Stage III: Compliance Training 

After the student acquired the FCR, TR and scored unknown in the probe session, the 

researcher introduced CT. The purpose of the CT was to teach the student to use a CR to 
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comply with the researcher’s or school staff’s instructions and engage in an alternative and 

less preferred activity. The researcher or school staff member increased the delay to 

reinforcement by requiring the students to engage in an alternative and less preferred activity. 

The CR consisted of the student remaining calm and following the instructions to regain 

access to the reinforcers. 

Similar to TT, the CT was also implemented in a stepwise fashion. Students had 

progressively more opportunities to engage in CR across three ratio levels. The FCR, TR, and 

CR opportunities were randomly assigned within a session. The level of response ratio 

changed once the student met the mastery criteria. In level one, four of every 10 FCRs 

resulted in immediate reinforcement, four of every 10 FCRs resulted in a denial response 

from the implementer, and two of every 10 FCRS resulted in delay from the implementer 

(4FCR: 4TR: 2CR). Level two and level three were in the ratio of 3FCR: 3TR: 4CR and 

2FCR: 2TR: 6CR. Delays were gradually increased until each child accommodated the 

researcher’s or the school staff member’s directives for 80%-100% of the session. The delay 

was only increased when the FCR and TR were maintained at 80%-100% with the absence of 

PB. 

The difficulty of the CR was also increased across the ratio levels. Level one 

instructions included simple motor instructions and transitions for all students, and it 

occupied two trials during a session. Johnny and Tommy were required to pick up a pencil or 

marker and hold it in their hands. Level two instructions included simple academic tasks, and 

occupied four trials of a session. For Johnny and Tommy, they were required to draw a line 

or a dot on a paper. Level three instructions included standard academic tasks and alternate 

play, and it occupied six trials of a session. Johnny and Tommy were required to follow a 

tracing and complete 5 shapes or letters. 
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Behaviour Skill Training for School Staff 

School staff in both training conditions (hands-on and hand-over) were trained to 

implement SBT using the BST package (Appendix H). The BST package included the 

written instructions, demonstrative video, in-vivo modeling, in-vivo rehearsal, and feedback. 

All school staff implemented the generalization sessions with their students, which were 

identical to the last level of the CT (2 FCT trials. 2 TT trials, and 6 CT trials). The mastery 

criterion for school staff implementation was 80% correct across two consecutive sessions. 

The section below outlines the procedures for baseline, pre-BST, BST, and post-BST. 

Baseline 

A baseline session was conducted with each school staff member separately, with 

their student, in the class setting. It was conducted though observation with no promptings or 

feedback from the researcher. The staff member was told to do their best. This was designed 

to assess the competency of the staff member in implementing SBT without any instructions 

or training.  

Pre-BST 

A pre-BST session was conducted with the school staff member, separately with their 

student, after they received written instructions (Appendix H) on how to implement the SBT. 

This was designed to see whether written instructions were sufficient to train the school staff 

in implementing SBT.  

BST 

The training involved standard BST methods, including written information, 

opportunities to observe the researcher conduct the required behaviours via video, and 

opportunities to demonstrate the behaviours and obtain feedback. The section below outlines 

the procedures for the hands-on training condition and the hand-over training condition.  
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Hands-on Training Condition. The hands-on training condition involved a 

systematic approach of integrating the school staff into the SBT procedure as the responses 

acquired became more difficult. The school staff had ongoing opportunities to observe the 

researcher-implemented sessions, role-play opportunities, and gradual in-vivo intervention 

implementation with performance feedback. 

School staff received training after the baseline assessment and pre-BST session were 

completed and before the researcher began implementing SBT with the student. The training 

consisted of discussing the written instructions (Appendix H), modeling (video; Appendix I), 

rehearsing through role-play, and feedback. 

SBT Stage-Specific BST. The school staff had opportunities to rehearse using the 

ongoing role-play sessions. After each treatment session with the student, the researcher 

conducted a role-play session with the school staff on the current target. So, if the researcher 

was teaching FCR to the student, they would also roleplay FCR trials with the school staff. If 

the researcher was teaching TR to the student, they would engage in roleplay of TR trials 

with the school staff. If the researcher was teaching CR to the student, they also conducted 

roleplays on CT trials with the school staff.  

In-vivo BST. The school staff had opportunities to implement SBT with students 

gradually. The school staff started implementing the treatment sessions alongside the 

researcher once the student had mastered the first target response (FCR). The researcher 

introduced a new target response with the student while the staff member maintained the 

newly mastered response from the previous stage of SBT. As shown in Figure 3, during the 

second stage of SBT, the researcher introduced and implemented all of the TT trials while the 

staff member implemented all of the FCT trials with the student. During the third stage of 

SBT, the researcher introduced and implemented all the CT trials while the school staff 

implemented all the FCT and TT trials. 
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Each session consisted of a briefing at the beginning of the session and overall 

feedback at the end of the session. The researcher supervised staff-implemented trials and 

provided immediate feedback or correction if needed. 

Hand-over Training Condition. In the hand-over training condition, the school staff 

had no direct observation of the researcher-implemented sessions and were involved in the 

SBT procedure only after the student had mastered all the target responses with the 

researcher.  

BST. The researcher provided training to the school staff in the hand-over group after 

completing SBT with the students. The training consisted of discussing the written 

instructions (Appendix H), modeling (video; Appendix I), rehearsing through role-play, and 

feedback. After the training session with the school staff, a post-training session was 

conducted with school staff separately, with their student participants.  

Procedural Integrity 

The researcher’s procedural integrity was recorded by an independent observer using 

a procedural integrity checklist (Appendix I). This was to evaluate the integrity of the 

programmed procedures for PFA, SBT, and school staff training. The procedural components 

being measured for PFA and SBT included how the researcher implemented each trial, and 

the responses to PB, FRC, TR, and CR. The task list evaluated the researcher’s adherence to 

establishing operations, discriminative stimuli, prompting strategies, and consequence 

variables across conditions. The procedural components measured for BST with school staff 

included briefing, modelling, role-play, direct coaching and feedback, overall feedback, and 

collecting treatment integrity data.  

Procedural integrity was calculated by dividing the number of correct steps by the 

sum of correct and incorrect steps and multiplying by 100. Procedural integrity was collected 
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at least 30% of sessions in PFA, SBT, and BST. The procedural integrity of the primary 

researcher implementation was 100% in PFA, 99.6% in SBT (Range, 93 to 100%), and 100% 

in BST. 

Social Validity 

To assess whether the PFA and SBT process was acceptable and resulted in socially 

meaningful outcomes for the school staff, they were all given a questionnaire (Appendix K) 

at the end of the study. Questions were designed to understand the (a) acceptability of the 

procedures used during the PFA and SBT; (b) level of satisfaction with observed 

improvement in PBs; and (c) level of satisfaction with the overall helpfulness of the service 

received. The questionnaire also revealed their comfort levels with presenting situations 

reported to evoke PB before and after the generalization sessions.  

Experimental Design 

Design 

A multielement design was used to compare the control and test conditions during 

PFA. It involved rapidly alternating between control (C) and a test (T) condition in a 

sequence of CTCTTC. 

Multiple probes across behaviour combined with a changing criterion design were 

used for the student treatment analyses. This way, access to the reinforcer was contingent on 

more complex responses (i.e., FCT, TR, and CR). Functional control was demonstrated by 

showing that levels of PB and alternative responses closely corresponded in the predicted 

directions, and that students engaged in higher rates of PB during baseline, which reduced to 

lower levels during the intervention. 

A two-leg multiple probe design was used to evaluate school staff behaviour in two 

different training conditions (hands-on vs. hand-over). This design allowed training to be 
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delivered to the school staff at different points in time, and the effects of BST on staff 

behaviour could be evaluated. 

Although the plan had been to randomly assign participants to each training group, 

because of the layout of the school, the participants who shared the interconnected rooms 

(Johnny and Tommy) were assigned to the hand-over group for experimental control. Both 

participants had the initial treatment sessions in the meeting room, so the relevant school staff 

had no exposure to the intervention. Both participants in the hands-on group (Bobby and 

Alan) had treatment sessions in their natural classroom settings. In this way, school staff in 

the hands-on group had ongoing opportunities to observe sessions implemented by the 

researcher. 

Sessions were conducted three to four days a week, two to four times a day. 

Functional analysis sessions were 3 to 5 minutes in duration with a 1-minute break between 

sessions. Treatment sessions were 15 minutes to 30 minutes in duration and repeated after a 

5-minute break when possible. School staff BST sessions occurred outside of these sessions 

and were 15 to 20 minutes in duration.  
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Table 5 

IISCA Test-Control Conditions  

Student Specific Synthesized 

Contingency 

Condition Process 

Bobby, 

Alan, 

Johnny & 

Tommy 

Escape from demand 

and access to tangible 

Control 1. Continuous access to preferred tangibles 

2. Present no demands 

 

Test 1. Session begins with a demand (“Time to do 

work.”) while simultaneously removing the 

preferred items  

2. Immediately reinforce on first instance of any 

topography of PB 

3. Allow escape from demand and access to 

preferred activities for 30 seconds 

 

Alan Escape from demand 

and access to tangible 

and attention 

Control 1. Continuous high quality of social attention and 

access to preferred tangible were provided 

throughout the session 

2. Present no demands 

 

Test 1. Session begins with a demand (puzzle task) 

while simultaneously removing both social 

attention and access to preferred tangible  

2. Immediately reinforce on first instance of any 

topography of precursor behaviour or PB 

3. Allow escape from demand and access to 

tangible and attention for 30 seconds 
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Results 

The results of this study are reported in the following order: (a) the results of the PFA, 

(b) the results of the SBT, (c) the results of BST on school staff’s treatment integrity of the 

SBT, and (d) the results for social validity.  

Results of the PFA 

Before the IISCA, results from the open-ended interview with students’ class teachers 

suggested that PB occurred for most children in situations involving the presentation of 

demands (i.e., transitional or academic demands) and denial of access to preferred items. For 

Alan, in addition to these functions, the school staff hypothesized that access to attention was 

also relevant. 

The interview informed the IISCA test conditions based on the hypothesized 

synthesized contingencies of escape from demand to preferred tangible for Bobby, Tommy, 

and Johnny, and escape from demand to preferred tangible and attention for Alan. Figure 4 

displays the results from the IISCA for all four students. Bobby, Tommy and Johnny all 

obtained clear differentiation between control conditions and test conditions during the 

IISCA. No PB occurred during the control condition when free access to preferred tangible 

items was provided to the students in the absence of demands. High rates of PB (average 0.73 

to 1.6 per minute) occurred in the test conditions when access to preferred tangibles was 

denied, and demands were presented. 

As shown in Figure 4, for Alan PBs occurred at the rate of 0.6 per minute in the first 

control condition session. PBs occurred contingently on the delivery of the primary 

researcher’s attention, so the attention component was removed from the hypothesized 

synthesized contingency after the first control session results in the hypothesized synthesized 

contingency being as escape from demands to access to tangible. Thereafter, PB was only 
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observed in the test sessions, at an average rate of 1.2 per minute. Overall, the results of the 

PFA suggested that students’ PB was evoked and maintained by escape from demands to 

access preferred tangibles. 

Figure 4 

Interview-informed Functional Analysis for All Four Participants 

 

Note. The contingencies for each student are noted in italics. 

Results of the SBT 

The results of the PFA informed the target responses and the specific implementation 

of the SBT for each student. Figures 5 to 8 depict each student’s behaviours during baseline, 

FCT, TT probe, TT, CT probe and CT. The four panels of each figure consist of percentage 
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of PB per session (first panel), percentage of correct FCRs per session (second panel), 

percentage of correct TRs per session (third panel), and percentage of correct CRs per session 

(fourth panel). The test conditions in the IISCA served as the baselines from which to 

evaluate the effects of the implementation of the SBT. 

Bobby 

Figure 5 displays Bobby’s percentage of PB and target responses per session during 

all stages of SBT. During baseline, PB occurred on average of 36.6% of opportunities 

(Range, 30 to 40%), and the target responses were not observed during baseline sessions 1 to 

3. Once the researcher started implementing the FCT, there was an immediate decrease in 

PB, which remained at low levels (M= 10%) and was eliminated by session 8. As the 

intrusiveness of prompting levels decreased, the percentage of correct FCR increased. A 

rapid, increasing stable trend in FCR was observed in session 5 and reached 100% correct by 

session 7 (see panel 2 of Fig. 5). It should be noted that in session 5, Bobby started to emit 

both verbal and textual FCRs. By the end of the FCT sessions, 20% of FCRs were vocal, and 

80% of FCRs were textual responses. A total of 10 sessions were required for Bobby to meet 

the mastery criteria for FCT (i.e., over 80% correct FCR in the absence of PB across two 

consecutive sessions). 

During the TR probe, no instances of PB occurred and FCR remained at 100%. No 

TR was observed during the probe sessions 14 to 16. During level one of TT, PB remained at 

near-zero levels (M= 1.6%) with only one session during which PB occurred (i.e., session 

22). The school staff implemented the FCT trials, which resulted in a high, variable level of 

responding in FCRs with an average of 96% correct (Range, 80 to 100%). Bobby required 

more sessions to emit the TR independently (i.e., 7 sessions) and a high variable pattern of 

responding was observed (Range, 0 to 50%). Independent TR was observed in sessions 22, 
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23, and 27 (M= 50%) but did not meet the mastery criteria before the interruption to the 

intervention.  

Figure 5 

Treatment Analysis for Bobby 

 

Note. Data are presented to session 28 as the study was interrupted by Coronavirus (COVID-

19; Unite Against COVID-19, 2021). 
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Alan 

Figure 6 displays Alan’s percentage of PB and target responses per session during all 

phases of SBT. During baseline, PB occurred on average of 56.6% of trials (range, 50 to 

60%), and the target responses were not observed during baseline sessions 1 to 6. Once the 

researcher implemented FCT began, PB immediately dropped to 30% and persisted at a low, 

stable level and was eliminated by session 10 (M= 12.7%; range, 0-30%). A gradually 

increasing stable trend of FCR was observed from session 3 and reached 80% or more from 

session 6. A total of 11 sessions were required for Alan to meet the mastery criteria for FCT. 

During the TR probe, no instances of PB occurred and FCR was varied (range, 0 to 

100%). No TR was observed during the probe sessions 12 to 14. During level one of TT, PB 

re-emerged (M= 25%) and persisted at a low stable level (range, 10 to 30%). The school staff 

implemented FCT, which resulted in a high, variable level of responding with an average 

80% correct FCR (range, 70 to 100%). No correct independent TR was observed before 

COVID-19 interruption. 
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Figure 6 

Treatment Analysis for Alan 

 

Note. Data are presented until session 26 as the study was interrupted by COVID-19.  
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Johnny 

Figure 7 displays Johnny’s percentage of PB and target responses per session during 

all stages of SBT. During baseline, PB occurred on an average of 76.6% of opportunities 

(range, 50 to 90%), and target responses were not observed during baseline sessions 1 to 3. 

FCT resulted in an immediate decrease of PB and elimination by session 5, except for session 

8 in which one instance of PB occurred with a slight drop in correct FCR. A total of 7 

sessions was required for Johnny to meet the mastery criteria for the FCT. 

During the TR probe, no instances of PB occurred, and FCR remained at 100%. No 

TR was observed during the probe sessions 11 to 13. During TR training, PB remained at 

near-zero levels (M= 1.3%, range, 0 to 10%) with two sessions during which PB occurred 

(i.e., sessions 14 and 17). A stable trend in FCR was observed with an average of 99.3% 

(range, 90 to 100%). After 7 sessions of TR training, a rapidly increasing trend was observed 

for correct TR, which remained 100% correct as the ratio of tolerance opportunities increased 

across sessions. A total of 15 sessions was required for Johnny to meet the mastery criterion 

for three ratio levels of TR training. 

During the CR probe, no instances of PB occurred, and FCR and TR remained at 

100%. No CR was observed during the probe sessions 29 to 31. During level one (2 

opportunities; Sessions 32 to 34), Johnny complied with instructions but also engaged in PB 

in the first session, then complied with instructions without engaging in PB and continued to 

emit FCR and TR correctly in the next two sessions. During level two (4 opportunities; 

Sessions 35 to 40), PB re-emerged (M= 8.3) and persisted at a low stable level of responding 

(range, 0 to 20%), then was eliminated when Johnny gradually complied with instructions at 

100% and continued to emit correct FCR and TR at levels varying between 80% and 100%. 

In level three (6 opportunities; Sessions 41 to 43), there was one session during which PB 

occurred, but it was eliminated in the next session where Johnny complied with instructions 



77 

 

 

and emitted FCRs and TRs independently. As the number of CRs opportunities increased 

across levels (i.e., as well as the complexity of the tasks), the number of sessions Johnny 

required to meet the mastery criterion increased (i.e., 3 and 6 sessions respectively). It should 

be noted that following a slight decline in independent FCRs and TRs in Sessions 36 to 39, 

Johnny started to comply with instructions instead of emitting target FCRs or TRs 

occasionally, which was also marked as correct. This resulted in a stable trend of 100% 

correct for both FCRs and TRs for the remainder of the sessions. 
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Figure 7 

Treatment Analysis for Johnny 

 

Note. Data are presented to session 43 as the study was interrupted by COVID-19 and no 

further data were collected. 
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Tommy 

Figure 8 displays Tommy’s percentage of PB and target responses per session during 

all stages of SBT. During baseline, PB occurred on an average of 83.3% of opportunities 

(range, 50 to 100%), and target responses were not observed during baseline sessions 1 to 3. 

As shown in Figure 7, FCT resulted in an immediate reduction in PB to 10% and PB 

thereafter remained at 0% for the rest of the sessions. Correct FCR was observed as an 

increasing variable trend initially, which then reached and was maintained at 100% toward 

the end of FCT. Although FCR increased to 90% by the third session it was noted that 

Tommy was including the prompt “say” as part of the FCR. In sessions 4, a prompting 

hierarchy was implemented to promote accuracy and Tommy took another 3 sessions to meet 

the mastery criteria. A total of 7 sessions was required for Tommy to meet the mastery 

criteria for the FCT. 

During the TR probe, PB occurred (range, 0 to 100%), and FCR remained at 100%. 

No TR was observed during the probe sessions 11 to 13. During level one of TR training (2 

opportunities; Sessions 14 to 24), no PB occurred and a stable trend of FCR was observed 

with an average of 99.1% (range, 90 to 100%). Tommy acquired the correct TR in 11 

sessions. Level two (4 opportunities; Sessions 21 and 22) and level three (6 opportunities; 

Sessions 23 to 25) were mastered by Tommy, who continued emit the correct FCR and TR in 

the absence of PB. It should be noted that a slight peak in PB and a decrease in TR in session 

23 resulted in session termination as Tommy’s PB was intense and met the termination 

criteria. A total of 12 sessions was required for Tommy to meet the mastery criterion for three 

ratio levels of TR training.  

During the CR probe, no instances of PB occurred and FCR and TR remained at 

100%. No CR was observed during the probe sessions 26 to 28. During level one (2 

opportunities; Sessions 29 to 32) of CT, PB re-emerged and gradually declined to near-zero 
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levels (M= 7.5%, range, 0 to 20 %). Tommy complied with instructions without engaging in 

PB and continued to emit FCR and TR correctly in four sessions. During level two (4 

opportunities; Sessions 33 to 38), PB persisted at a low stable level (M= 6.7%, range, 0 to 

20%) and was eliminated when Tommy gradually complied with instructions at 100% and 

continued to emit correct FCR and TR, varying between 80% and 100%. Similar to Johnny, 

as the number of CR opportunities increased across levels (as well as the complexity of the 

tasks), the number of sessions Tommy required to meet the mastery criterion increased (i.e., 4 

and 6 sessions respectively). Furthermore, Tommy also complied with instructions instead of 

emitting the target FCRs during this stage. 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 
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Treament Analysis for Tommy 

 

Note. Data are presented to session 38 as the study was interrupted by COVID-19 and no 

further data were collected. 
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Summary of the SBT 

Based on the data presented in Figures 5 through 8, all students were able to 

demonstrate a reduction of PB by at least 36%in PB as a result of implementing parts or all 

parts of SBT. All students obtained above the criterion of 80% independent FCR. Johnny and 

Tommy also demonstrated 100% independent TR for all opportunities.  However, Alan 

showed a reemergence of PB and decreased FCR in Session 21, which followed two weeks 

of school holidays (Figure 6). This was not seen in Bobby, Johnny, or Tommy as shown in 

Figures 5, 7, and 8, and the taught target responses were maintained (Sessions 18, 35, and 29, 

respectively). However, both Johnny and Tommy showed re-emergence of PB at low levels 

during the first session back after the two-week holiday. 

Results of the BST 

The treatment integrity of the school staff implementations of SBT were measured 

during baseline, pre-training, BST, and post-training. For the school staff in the hands-on 

training condition, both roleplay and in situ opportunities were also included in each stage. 

Hands-on Training Condition 

 Figure 9 displays the school staffs’ percentage correct implementation of SBT during 

baseline, pre-training, BST, and post-training phases. In the figure, each of the two legs 

displays data for the school staff of one student.  

As shown in the top panel of Fig 9 Bobby’s school staff percentages correct for 

implementing FCT, TT, and CT were 0% during baseline. During pre-training (with written 

instructions), Bobby’s school staffs’ percentage correct for implementing FCT, TT, and CT 

were 33% respectively. A gradually increasing trend was observed for FCT roleplay. They 

reached 80% accuracy in implementing FCT following the sixth BST on FCT and met the 

criterion (80% accuracy during two consecutive sessions) following the seventh BST on 
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FCT. They then reached 80% accuracy following the second BST on TT and met the 

criterion following the third BST. FCT implementation was maintained at high levels with 

relatively low variability between 70% and 100% during FCT in-situ with Bobby. It should 

be noted that a new school staff member started implementation in session 19, which resulted 

in a small decrease in accuracy in implementing FCT. This school staff member met the 

mastery criteria in her second session. 

Similar patterns were found in Alan’s school staff treatment integrity for the SBT 

procedures (bottom panel of Fig. 9). During baseline, their percentage of correct 

implementation of the SBT procedures ranged from 0 to 33%. During pre-training, their 

percentage correct increased to 66%. During BST, they reached 100% accuracy in 

implementing FCT following the third session on FCT and met the criterion following the 

fourth BST. During FCT in-situ, the percentage of correct steps was variable due to a large 

decrease in Session 17 and Session 19, resulting in an average of 75% (range 40% to 87.5%). 

This can be explained by the fact that two new school staff members were introduced to the 

training in Session 17 and Session 19. Both school staff scored over 80% correct in their 

second session (Session 18 and Session 20). 
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Figure 9 

School Staff Treatment Integrity from the Hands-on Training Condition 

 

Hand-over Training Condition 

Due to COVID-19, it was not possible to conduct training and therefore to provide 

results for comparison.  
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Summary of the BST 

All school staff who received BST showed an increase in the accuracy of treatment 

steps in FCT in-situ, relative to role-play sessions. A high degree of variability was observed 

in both groups as more new school staff became involved due to the nature of the hands-on 

training condition. It should be noted that despite the fact that new school staff members 

coming on board resulted in a temporary decrease in implementation accuracy, fewer 

sessions were required for them to reach the mastery criterion compared to the initial school 

staff. 

The school staff required an average of 4.5 sessions and 4 sessions to meet the 

mastery criteria for the FCT and TT respectively. 

Social Validity Evaluations 

All school staff from both training conditions completed the social validity 

questionnaire, and scores were similar across all staff, as shown in Table x. It should be noted 

that the social validity scores from Bobby’s and Alan’s groups were the average scores across 

school staff within the same group. Also, only the school staff from the hands-on training 

condition had received training from the primary researcher and had implemented aspects of 

SBT with their respective students. The school staff completed the social validity 

questionnaires when the intervention was interrupted by COVID-19. 

The social validity scores are shown in Table 6. All the school staff were highly 

satisfied with the assessment and the goals set for their students, which involved teaching the 

students to tolerate situations where preferred tangibles were not available and to comply 

with instructions. All school staff were also satisfied with the students’ improvements in 

behaviour and the behavioural techniques that were used with the students were highly 

acceptable. All school staff would recommend similar services to persons in a similar 



86 

 

 

situation, and they felt more confident when encountering challenging situations in class. All 

students’ school staff gave high scores across the questions, but one person gave a score of 4 

for every question. This individual gave no narrative response; therefore, it is difficult to 

know what motivated their responses. 

Although few narrative responses were obtained, positive feedback was given in 

general from the school staff. Responses mostly commented on the positive experience of 

having participated this research and participants believed the learnt responses had 

generalized across different class activities and at home. Two school staff commented on the 

knowledge they gained from the behavioural skill training from the primary researcher, 

which give them more confidence when encountering similar situations. 
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Table 6 

Results of the Social Validity Questionnaire 

 School Staff from 

Hands-on Training 

Condition 

School Staff from 

Hand-over Training 

Condition 

Question Bobby Alan Johnny Tommy 

Rate the extent that you were satisfied 

with the assessment of the individual’s 

behaviour 

 

4.3 6.3 7 7 

Rate the extent to which you were 

satisfied with the goals set for the 

individual’s behavioural intervention 

 

5.3 6 7 7 

Rate the extent to which you found the 

behavioural techniques used with the 

individual acceptable  

 

5 6.7 7 7 

Rate the extent to which you are happy 

with the general support and 

communication from the researcher 

 

5.3 6 7 7 

Rate the extent to which you thought the 

behavioural intervention training was 

helpful for both you and the individual 

 

5.3 7 7 7 

Rate the extent to which you are satisfied 

with the individual’s improvement in 

behaviour so far 

 

5 6 7 7 

Would you recommend similar services 5 6.7 7 7 
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for a person in a similar situation? 

 

Do you feel more confident when 

encountering more problematic situations? 

(e.g., interrupting a preferred activity or 

providing instructions to complete a task) 

4 6.7 6 6 

 

Note. A rating of 1=extremely dissatisfied, 2=dissatisfied, 3=somewhat dissatisfied, 4= 

undecided, 5=somewhat satisfied, 6= satisfied, 7=highly satisfied. The social validity scores 

from the hands-on training condition are the average scores across school staff from the same 

group. 
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Discussion 

Just to be noted that Auckland was placed in lockdown following the first COVID-19 

Delta variant case being reported on 17th August 2021 (Unite Against COVID-19, 2021). 

Several study limitations arose due to the lockdown restrictions on education facilities and 

gatherings. First and foremost, the intervention was not completed for any of the students due 

to time constraints imposed by the lockdown. Furthermore, only the school staff from the 

hands-on training condition received training to implement parts of SBT using a BST 

package. 

Nevertheless, the current study replicated and generalized the Practical Functional 

Assessment (PFA) model and used it to inform a skill-based treatment (SBT) package with 

four students with ASD and PB, in a school environment. The PFA model identified the 

maintaining contingencies of PB in all students and informed the subsequent SBT. The SBT 

effectively decreased PB and increased functional communication skills in all students. It also 

increased tolerance skills and CR in two students. Due to the impact of COVID-19, we were 

unable to draw a conclusion for the other two students as full behaviour change had not been 

demonstrated. 

The current study also extended work by Hanley et al. (2014), Rajaraman et al. 

(2021b), Santiago et al. (2016), and Taylor et al. (2018) and effectively trained the school 

staff to implement the SBT using a behavioural skills training (BST) package. However, we 

were unable to compare the efficiency and effectiveness of the hands-on training condition 

and hand-over training condition due to the impact of COVID-19. Only the school staff from 

the hands-on training condition had received BST training to implement parts of SBT with 

their students. Nevertheless, we found support for the effectiveness of the BST package in 

increasing the treatment integrity of school staff implementing parts of SBT. The school 

staffs’ treatment integrity in implementing FCT and TT increased following the BST and 
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progressively met the mastery criteria with ongoing roleplay and feedback. Our findings also 

suggested some values of the hands-on training approach. The school staff who had longer 

exposure to the SBT scored higher treatment integrity and required fewer sessions to meet the 

mastery criteria. 

Practical Functional Assessment Model 

The current study systematically replicated and extended the PFA model and its 

informed SBT as described by Hanley et al. (2014). Previous PFA and SBT literature was 

reviewed, which established that procedures had previously been predominantly conducted in 

homes or clinical settings. Only Rajaraman et al. (2021b), Santiago et al. (2016), and Taylor 

et al. (2018) have previously used the PFA model and its subsequent SBT in a school setting. 

Therefore, the current research has further added to the literature and supports the idea that 

PFA and SBT can be used effectively in a school setting. 

The current findings supported the utility of the PFA model in identifying the 

functions of PB for all four students. The PFA model identified the synthesized contingency 

of PB as escape from demand to access to tangible in all four students. This finding is similar 

to the results of several studies (Boyle et al., 2019; Coffey et al., 2021; Strohmeier et al., 

2017) conducted since Hanley et al. (2014) first introduced the PFA model. Of interest, in the 

current study, the hypothesized synthesized contingency for Alan was initially overidentified 

as escape to attention and tangibles from both the indirect and direct assessments, and it was 

actually escape to tangibles. The primary researcher noticed this in the first session of the 

IISCA as high rates of responding occurred in the control condition contingent on attention 

being presented. The potential over identification of functions is one of the major limitations 

that has been directed at the PFA, and my data suggests that clinicians and researchers must 

remain cautious (Brown 2021). 
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The current research also supports the practicality of the PFA model. The entire PFA 

model was conducted within 150 to 216 minutes for each student, including the open-ended 

interview with the class teacher, direct observations, and the IISCA. The direct observation 

consumed the majority of the time as the primary researcher spent an average of 105 minutes 

observing each student in their natural environment. In contrast to Hanley et al.’s (2014) 

study, the current study did not manipulate any environmental variables or evoke the PB 

during the observations. The primary researcher observed the students in a period during 

which PB was likely to occur, which was suggested by the school staff in the interview. 

However, no PB was observed for 3 of the students and follow-up observations were 

required. The lack of utility of direct observation without manipulation is not surprising, and 

as Miltenberger et al. (2019) has suggested, indirect interviews tend to have poor validity. 

In contrast, the functional analysis was a rapid and robust process. The IISCAs for all 

four students produced differentiated results and identified the functions of PB in only 24 to 

36 minutes. The session duration was 5 minutes for all students except for Tommy, for whom 

a 3-min session was used due to his severe PB. Regardless of the session duration, 

differentiated outcomes were obtained in all students. This is consistent with Coffey et al. 

(2021), who also found differentiated outcomes in both 3-minute and 5-minute sessions. The 

current study also extended the use of IISCA by having an additional control condition. This 

further highlighted the practicality of the IISCA. 

Skill-Based Treatment 

The current study systematically replicated the SBT as described in Hanley et al. 

(2014) with four students with ASD and PB. Our results are also aligned with previous 

studies and support the importance of function-based intervention as SBT effectively 

decreased PB and increased essential social skills (Beaulieu et al., 2018; Boyle et al., 2020; 
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Coffey et al., 2021; Ferguson et al., 2020; Ghaemmaghami et al., 2016; Hanley et al., 2014; 

Jessel et al., 2018; Jessel et al., 2019; Rajaraman et al., 2021a; Rajaraman et al., 2021b; Rose 

& Beaulieu, 2019; Santiago et al., 2016; Strand & Eldevik, 2018; Taylor et al., 2018). The 

current study used the results from the PFA to inform an individualized function-based 

intervention for each student. Similarly, Herman et al. (2018) conducted a PFA and identified 

the function of PB as escape from demands and access to tangibles in a boy with ASD and 

PB. The result was used to inform the subsequent SBT, which decreased the PB to low levels 

and increased compliance. The current study is consistent with previous research and further 

supports the use of function-based intervention, and in particular, indicates that the 

synthesized contingency may be the key to success. However, PFA and its informed SBT are 

predominantly used with young children with ASD and socially mediated contingency only. 

Future research should apply it to a broader population to further explore the utility of PFA-

informed SBT. 

It should be noted that COVID-19 significantly interrupted the study, and no student 

reached the last mastery criteria as prescribed. In particular, two students (Bobby and Alan) 

from the hands-on training condition took longer than the other two students from the hand-

over training condition. They were still in the TT stage when the study was interrupted. 

Hence, our results only show an increase in tolerance skills and CRs in two students at this 

stage. Although it might be possible to continue SBT online, the study's goal was to train the 

school staff in the classroom setting. Therefore, it was unreasonable and unethical to train 

school staff online, and then have the school staff train the parents to continue the 

intervention at home with the students. Besides, the school staff struggled to work with 

students online (regardless of the level of instruction control). Therefore, it is unclear at this 

stage whether compliance would have been obtained. Despite Johnny and Tommy having 

achieved FCR and TR, because of COVID-19, we are unable to state whether compliance 
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would be acquired at the same level. Future research should conduct the entire intervention in 

a school setting to promote the generality of the PFA-informed SBT. 

A novel and omni-FCR effectively eliminated PB in all four students. As previous 

research has suggested, a novel, omnibus, and low response effort FCR must be chosen to 

effectively replace the occurrence of PBs (Tiger et al., 2008). Unlike current literature that 

tends to use “My way please” as the omnibus mand, we choose to use “More time please” for 

most of the students. The reason for this lay in the classroom setting, where “My way please” 

was not deemed to be acceptable by the school staff. Culturally, in New Zealand, the phrase 

“My way please” is generally not acceptable and therefore school staff choose to use “More 

time please” as an omnibus novel mand, except for Tommy, who already had “More time 

please” in his repertoire. As we were looking at using a phrase that was novel, we selected 

“My way please” as the target FCR for Tommy. Winborn et al. (2002) identified that there is 

a need for a novel omnibus mand rather than one already in the participant’s repertoire and 

which will have a previous contingency associated with it. Clinicians in future research need 

to ensure that they consider the cultural implications of phrases used, as well as the novelty 

factor. 

Previous literature has predominantly use vocal verbal responses. However, two of 

our participants in the current study were non-vocal verbal. Bobby and Alan were being 

taught using a textual FCR: the text was clearly labeled, unambiguous and recognizable. In 

this way, new school staff would also be able to understand the system. Therefore, this is an 

extension of the literature as we taught non-verbal participants to acquire an appropriate 

FCR. We selected the textual response so it could be generalized across multiple people. 

However, we could not assess the generality of the responses with a new person due to the 

interruption caused by COVID-19, and therefore were unable to draw conclusions on the 
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effectiveness of this programmed generalization strategy. Future research should conduct 

generalization sessions to ensure the generality of the FCR. 

The rate of functional communication response (FCR) acquisition was different 

across students. Bobby and Alan used textual exchange cards, which took more sessions to 

reach the mastery criteria than Johnny and Tommy, who used verbal responses. The 

variability in student acquisition may be due to the target responses exceeding the student’s 

prerequisite skills (Featherson et al., 2014; Ward-Horner & Sturmey, 2008). Additionally, 

FCT studies have also suggested faster acquisition in verbal participants than in non-verbal 

participants. In the current study, Bobby and Alan were both non-verbal and had no previous 

experience in using PECS. Therefore, they took a long time to master the system rather than 

learning the response. Although Hanley commented in a recent podcast that PECS is not 

recommended, there is a distinct difference between PECS and a freely available card on the 

person. Future studies should assess student skills with all stimuli before conducting the 

intervention, which might improve the acquisition rate. 

The use of a contingency-based delay schedule may be the key to CR acquisition in 

Tommy and Johnny. Tommy and Johnny were both at the compliance stage before the study 

was interrupted by COVID-19, and they were at level 2 and level 3 of the CT, respectively. A 

time-based reinforcement delay was initially used for both students as their school staff had 

reported time-based activities were often required in regular class activities. However, after 

the first session of CT with both Tommy and Johnny, a low percentage of CRs were 

obtained, and there was no engagement with the targeted activities. Therefore, contingency-

based reinforcement delay was introduced after the first session and resulted in a gradual 

increase in CR, accompanied by a decreasing trend of PB. A possible explanation was the 

predictable delivery of reinforcement. With time-based reinforcement delay, students had no 

ability to predict how or when the reinforcement would be delivered, whereas with 
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contingency-based reinforcement delay, students could predict how and when the 

reinforcement would be provided. The current study is consistent with Ghaemmaghami et al. 

(2016) and Iannaccone and Jessel (2021) and supports contingency-based reinforcement 

delay being more effective in promoting the acquisition of CR than time-based reinforcement 

delay. 

Additionally, the current research demonstrated strong experimental control through 

probe trials between each stage of SBT, similar to previous findings by Beaulieu et al. 

(2018), Boyle et al. (2019), Hanley et al. (2014), and Strand and Eldevik (2018) who 

conducted a delay and denial baseline phrase before the induction of TT. The current 

literature tends to have the PB returned to baseline condition and being reinforced during the 

probe trials to demonstrate functional control over behaviours. However, Coffey et al. (2021) 

reported the aversive impact of the return of PB in the presence of the caregiver. Therefore, 

the current study further extended the use of probe trials and took the safety of the students 

into account, so the procedures of the probe trials between each stage (e.g., from FCT to TT) 

were designed to minimize the occurrence of PBs. This was achieved by presenting a 

mastered SD if the students emitted no target responses within the proposed latency (5s). In 

this way, PB was not again reinforced, but an appropriate alternative response was. 

Therefore, a strong experimental control was demonstrated by no or incorrect responses 

before the training without the return of PB. 

Behavioural Skills Training 

The current findings are consistent with past research in supporting a functional 

relationship between the BST package and improvements in school staff performance. Our 

findings suggested that the BST package could effectively increase the school staff’s 

treatment integrity in implementing FCT and TT with their respective students. The BST 
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package includes a 20-minute training session (i.e., instruction, video modeling, role-playing 

with the primary researcher, and feedback), ongoing role-play with feedback, and in-vivo 

role-play with students. These findings add to the current literature as they further highlight 

the importance of using all components of BST (i.e., instruction, modeling, role play, and 

feedback). The 20-min training session resulted in a slight increase in treatment integrity in 

all school staff and progressively increased with further modeling, role-play, and feedback.  

The current study also supports extending the use of SBT with the school staff. 

Similar to previous literature, BST effectively trained the school staff in 

implementing SBT with students (Hanley et al., 2014; Rajaraman et al., 2021b; Santiago et 

al., 2016; Taylor et al., 2018). The current study aimed to compare the effectiveness and 

efficiency of two training conditions: hands-on training and hand-over training conditions. 

Due to the impact of COVID-19, only the school staff from the hands-on training condition 

received BST training from the primary researcher and mastered the first two stages of SBT 

(i.e., FCT and TT). Therefore, the school staff training in the current study is similar to the 

procedures described by Taylor et al. (2018). Future research should investigate which types 

of training conditions could promote greater generalization. 

Our findings support the generalization of the taught skills to actual students in the 

natural environment. Despite the fact that the school staff weren’t trained to implement the 

complete SBT (i.e., FCT and TT only), we showed for the first time how to use the four 

components of BST and successfully trained the school staff to implement both FCT and TT 

with high levels of accuracy. Previous research that also employed BST to teach significant 

others to implement SBT failed to describe the details of the training method (Beaulieu et al., 

2018; Coffey et al., 2021; Ferguson et al., 2020; Hanley et al., 2014; Rajaraman et al., 2021b; 

Rose and Beaulieu 2019; Santiago et al., 2016; Taylor et al., 2008). The major strength of this 

study was that we measured both the school staffs' treatment integrity and the students' target 



97 

 

 

responses during the school staff-implemented trials. Therefore, we can make a claim on 

external validity, as the school staff generalized the taught skills to actual students in the 

natural environment. 

The hands-on approach may increase the rate of acquisition in the school staffs' 

treatment integrity in implementing SBT. Taylor et al. (2018) also used the hands-on 

approach and trained one teacher assistant (TA) to implement SBT alongside the researcher. 

The current study adopted this approach and an interesting trend was observed: for the school 

staff who came on board later, the treatment integrity in implementing FCT or TT was higher 

and required fewer sessions to meet the mastery criteria. This interesting trend was observed 

in both Bobby's school staff group and Alan's school staff group. A tentative suggestion is 

that this may be due to the more prolonged exposure to the intervention through the ongoing 

observations of the primary researcher and other school staff implementing the intervention 

in class. This may suggest the value of the hands-on approach; even though the school staff 

may not have actively observed the primary researcher-implemented sessions with the 

student, they still gained something from it. However, the data on school staff treatment 

integrity were reported as the group data only. Therefore, it was not possible to single out 

those particular data. Future research should explore the use of hands-on training methods 

and measure each school staff member’s treatment integrity separately in order to determine 

the effects of ongoing observation on treatment integrity. 

The hands-on training condition was designed for the intervention to be implemented 

during regular class periods to minimize occupying school staffs’ out-of-school hours to be 

part of the study. It was assumed school staff could continue their regular class activities with 

other students while implementing FCT or TT trials in between. However, school staff 

reported difficulty dividing their attention between regular teaching and conducting the 

intervention simultaneously. Although the hands-on training approach sheds light on the 
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faster acquisition and fewer sessions needed to meet the mastery criteria, managing school 

staff workloads should be considered in future research. 

The types of treatment integrity error made by school staff are consistent with 

previous research. Failure to meet the mastery criterion was generally due to the school staff 

failing to respond to the student behaviours, including timing the latency, social praising, and 

providing tangible or feedback (Davenport et al., 2019; Giles et al., 2018). In the current 

study, the school staff were either not providing prompting after 5s of no response from the 

students or not providing tangible and social praise immediately after the correct response 

from the students. Future research might need to look at ways to improve school staff timing 

to promote the correct implementation of the intervention. 

The internal validity of the current study was achieved through high procedural 

integrity. Only three previous PFA-informed SBT studies have reported procedural integrity 

data (Beaulieu et al., 2018; Coffey et al., 2021; Rose & Beaulieu, 2019). Therefore, the 

current study added to the literature and further supported the functional relationship between 

the PFA-informed SBT and its effect on PB in four students. Future research must also 

include procedural integrity data to demonstrate internal validity. 

Consistent with previous research, high levels of acceptability and satisfaction were 

obtained from the school staff in the current study (Beaulieu et al., 2018; Coffey et al., 2021; 

Ferguson et al., 2020; Hanley et al., 2014; Jessel et al., 2018; Jessel et al., 2019; Rose & 

Beaulieu, 2019; Santiago et al., 2016; Strand & Eldevik, 2018; Taylor et al., 2018). All 

school staff rated themselves highly satisfied with PFA, PFA-informed SBT, behavioural 

improvements, and the support from the primary researcher. The school staff also rated 

themselves as confident in conducting the intervention, with the exception of one school staff 

member who provided relatively lower scores and rated themselves “undecided” compared to 

the majority of the school staff across all questions. The potential explanation would be that 
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the staff member was new to Bobby’s class and only participated in the study for two weeks 

before the COVID-19 interruption. Lack of observation or practice with the intervention may 

have influenced their responses. 

Furthermore, the school staff completed the social validity survey without the 

intervention being completed, due to the impacts of COVID-19. Therefore, the high levels of 

acceptability and satisfaction were subject to the stage the students had reached before the 

intervention was interrupted. Future research should measure social validity after the 

intervention has been completed, to capture the social significance of the treatment effects. In 

addition, clinicians should consider obtaining narrative responses to further analyze opinions 

of the assessment and intervention procedures. 

Limitations 

In addition to the minor limitations that have been discussed previously, there are 

other limitations that may impact the interpretating of the current findings. First, the external 

validity of the current study may be limited. Only four primary school students with ASD 

were included in the current study and no generalization sessions were conducted. Therefore, 

the extent to which the results of the current study can be generalized to other settings or 

people are unknown. More single-subject studies replicating the results in a school setting are 

needed to establish external validity. 

Second, the functions of the PB may have been over-selected. As suggested by Fisher 

et al. (2016), Slaton et al. (2017), and Holehan et al. (2020), synthesized contingencies were 

not necessary to produce differentiated responses in FAs. Alan was in a situation where the 

initial part of the PFA overidentified the function, and it may be possible that these 

synthesized FAs overidentified functions for other students. They may have been just escape 

from demand, or access to tangible. The current study only conducted IISCA and could not 
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determine whether isolated variables could also produce differentiated responses. This has 

been discussed in the literature, and it is an ongoing concern that is difficult to mediate out in 

PFA. It has been argued that PFA may overidentify the functions of PB; however, the 

powerful nature of synthesized contingency outweighs it. It would be interesting for future 

research to assess whether the risk of having a synthesized contingency is outweighed by the 

value of having a highly powerful reinforcer in teaching. 

Third, partial interval recording tends to overestimate behaviour. The measurement 

system used in the current study may not capture the actual behaviour change in students. In 

the current study, the dimension of PB was measured as a rate during the IISCA and as a 

percentage of opportunities during all stages of SBT. As shown in Table 1, most of the 

previous studies used rate and percentage correct to measure behaviour. It may have been 

more effective had we used latency measurement with Bobby and Alan as they engaged in 

PBs such as elopement and dropping themselves on the floor. This is because the primary 

researcher noticed that the duration of the elopement or dropping behaviour significantly 

shortened as the intervention progressed. Alternatively, the frequency of PB may also be a 

better measurement for capturing the occurrences of PB. For example, Tommy engaged in a 

high rate of PB (i.e., eight instances) in trial 8 of the first session of the CT. Despite both 

session one and session five resulting in PB at 20%, session one was three times higher than 

session five. Once we started the data collection, it became apparent that the dimension of PB 

may have been more sensitive if it was measured using latency or rate. Types of PB should 

be considered in future research to ensure the measurement system avoids underestimation. 

Similarly, CRs were underreported due to the data collection system used in the current 

study. Therefore, the impact of this intervention may be underrated and need to be viewed 

with some caution. Students often complied with the instructions in the FCT and TT trials 

during the CT stage. Therefore, the level of compliance was in fact higher than the pre-
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selected criteria. Johnny demonstrated this during the compliance stage. Even though Johnny 

produced 100% CRs in both level two and level three of the CT, the CR in level three was 

actually twice as much as in level two. The limitation of using percentage correct is that it is 

somewhat insensitive to global level changes. It may be more appropriate to use a rate that 

gives a higher degree of transparency about that actual level of behaviour. Rate also gives 

some indication, not just of whether the behaviour has occurred, but of the speed or intensity 

at which it occurs. This is important in terms of measuring response fluency. Future research 

needs to ensure the measurement system is as sensitive as possible to capture actual levels of 

the target behaviour. 

Fourth, the generality of the CR in Tommy and Johnny was limited due to the study 

being stopped by COVID-19. Although the current study had taught Tommy and Johnny to 

engage in a non-preferred activity (i.e., shapes drawing or number- and letter- writing 

exercises) during waiting periods, the generality of these newly acquired CRs is unknown. As 

Tommy and Johnny were assigned to the hand-over training condition, all treatment sessions 

were conducted by the primary researcher in a controlled environment (i.e., a meeting room). 

Although it was planned to be a generalization baseline (see Appendix L) which the school 

staff would implement, we weren’t able to access generalization due to COVID-19. 

Therefore, the generality of the CRs to students’ regular classroom settings and across their 

school staff has yet to be assessed. It is important that future research should generalize 

newly acquired skills in the natural environment to further support generalization. 

Fifth, there was a lack of maintenance evaluation in the current study due to time 

constraints. This was due to the impact of COVID-19, which limited our ability to evaluate 

whether the students’ low level of PB and high levels of newly acquired skills and the school 

staffs’ high accuracy in implementing SBT would be maintained across time. Despite our 

findings suggesting FCRs were maintained after two weeks’ school holiday in three students, 
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PB also re-emerged at low levels. However, the effectiveness of the SBT in teaching students 

and BST in training school staff could not be further evaluated in the current study. 

Sixth, observer drift and observer bias may have impacted the accuracy of the data 

collected. The primary researcher may have unintentionally drifted away from the operational 

definitions of the target behaviour or have had expectations about behaviour change, which 

may have influenced data collection. To address observer drift, the primary researcher often 

reviews the operational definitions of the target behaviour. For example, Tommy obtained 

100% correct for FCR in session three, but after a review, the primary researcher noticed the 

target FCR was drifting away from the prescribed operational definition and therefore, 

reverted to the previous prompting level to ensure correct FCR. To address observer bias, a 

second observer was introduced across the study to evaluate the accuracy of the data: they 

were blinded to the purpose of the study, which minimized their expectations of behaviour 

change.  Furthermore, IOA data was obtained during the recommended level of 30% the 

sessions (Copper et al., 2020). 

Clinical Implications and Future Directions 

The current study contributes to the growing body of research on the utility of 

behaviour analytic procedures for children with special needs in a school setting. 

Specifically, the results of this study and those from previous studies have important clinical 

implications. Each has demonstrated that ABA practitioners can modify procedures 

developed for teaching significant others to implement at home or in contrived settings and 

apply those procedures to school staff in a more natural environment, such as school. 

In the current study, students were exposed to the IISCA conditions in a specific order 

of CTCTTC, with a one-minute break between each condition. Previous studies have tended 

to conduct the IISCA in the order of CTCTT, without breaks between conditions, as 
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developed by Hanley et al. (2014). Having an extra control condition at the end can further 

replicate the effects of the hypothesized synthesized contingencies and provide stronger 

evidence (3 data points; Reichow et al., 2008). Additionally, the students were returned to the 

classroom at the optimal status as the EO was just fulfilled from the last control condition. To 

obtain optimal outcomes, we believe that it is more ethical to leave the participants in a 

control environment than a test environment, so therefore we recommend that future studies 

consider using the CTCTTC sequence. 

We also added a one-minute gap when alternating between conditions in IISCA. Even 

though there are several published studies that have employed IISCA as part of their 

interventions, the details of their functional analysis procedure were not specified. The 

current study used a one-minute break between control and test conditions, which was 

intended to reset the student back to baseline levels. The importance of gaps between 

conditions has not yet been recognized. In this study, the gaps were needed to deescalate PB 

between a test and a control condition. Future studies should further investigate the impacts 

that break times between conditions have on the rate of responding. 

Most-to-least (MTL) prompting without a time delay was used to teach the FCR and 

TR in all participants. MTL was selected over least-to-most (LTM) as errorless learning was 

preferred so that students would have more opportunities to interact with reinforcers, and to 

facilitate rapport building. This approach prevented errors but also limited the chances for the 

participants to respond independently. It took a high number of sessions for the participants 

to meet the mastery criteria. Overall, students might take longer to gain independence 

because too many promptings were used to prevent errors. We took measures to minimize 

this possibility as we conducted a probe trial at each prompting level to see whether the 

student was ready for the next level. Research has suggested that adding a time delay could 

potentially increase efficiency with MTL prompting (Libby et al., 2008). A study evaluated 
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the use of MTL and LTM prompting and found that participants learned more quickly with 

LTM prompting (Libby et al., 2008). However, LTM may introduce a higher number of PBs 

within the school setting, which may not be ideal. No research has evaluated whether MTL or 

LTM is less intrusive. This would be an area for future research to ensure SBT is genuinely 

the least restrictive option for dealing with PB. 

Despite the current study being terminated prematurely, the results have clinical 

implications, suggesting that hands-on training conditions may promote faster generalization. 

It was indicated during school staff implemented FCT trials that students’ FCRs were 

maintained at high levels. This suggests a possible promotion of hands-on training 

conditions, but because the intervention wasn't completed, the suggestion is only tentative. 

The current study aimed to compare the effectiveness and efficiency of two school 

staff training conditions (hands-on training and hand-over training) in promoting 

generalization in students’ behaviour. However, due to Covid-19, the research was 

interrupted, and it was not possible to form any definitive conclusions about the two training 

conditions. Future research should continue to investigate this issue. It is crucial to include 

the school staff as part of the intervention process to promote generalization in students. 

Conclusion 

Extensive research has demonstrated the effectiveness and efficiency of the practical 

functional assessment (PFA) model and skill-based treatment (SBT) in identifying PB 

functions and subsequently decreasing PB and increasing essential social skills with 

individuals with ID and ASD. The current study replicated the effectiveness of PFA and its 

informed SBT with four students with ASD and PB in a school setting. All four students were 

able to demonstrate functional communication responses. Two students reached the 

compliance stage; however, due to COVID-19, they did not meet the mastery criteria. 
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Furthermore, we were unable to draw a conclusion for the other two students as full 

behaviour change was not demonstrated. These findings contribute to the external validity of 

the assessment and intervention model because it has been predominantly conducted in home 

or clinic settings in past research. 

The current study also supported the use of multi-component BST in training school 

staff to implement PFA-informed SBT with high levels of treatment integrity, which resulted 

in low levels of PB and maintenance of the newly acquired skills in their students. Future 

research should expand the use of the PFA and its informed SBT to wider settings and 

promote essential skills in students with ID and in the people around them. 

Overall, in addition to positive findings, the assessment and intervention procedure 

were perceived positively by most of the school staff. Therefore, the PFA and its informed 

SBT appears to be an effective and efficient assessment and intervention procedure that can 

be taught to school staff, incorporated into their teaching practices, and used to decrease 

students’ PB and increase functional communication skills, tolerance skills, and compliance 

skills.
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Appendix A: Participant Information Sheets 

PARTICIPANT INFORMATION SHEET (Organization) 

 

  
  

School of Psychology 
University of Auckland 

+64 9 373 7599 ext 88413 or 88557 

The University of Auckland  
Private Bag 92019  

Auckland, New Zealand  

ORGANIZATION INFORMATION SHEET 

Project Title: Comparison of two methods to teach a person's significant others to implement 
IISCA informed tolerance training 

Name of Principal Investigator/Supervisor: Katrina Phillips 
Name of Student Researcher(s): Michelle Chan 

Research Introduction: 
My name is Michelle Chan, and I am studying towards a Master degree through the Applied 
Behaviour Analysis Programme in the School of Psychology at University of Auckland. My 
supervisor is Dr. Katrina Phillips she is a Registered Psychologist and Board Certified 
Behaviour Analyst. 
 
Invitation to Participate and Rights to Decline/Withdraw  
We are inviting your organisation to participate in this research as we know you support 
people with disabilities who also exhibit challenging behaviour. We are specifically asking 
you to identify people who have challenging behaviour and a significant other who would be 
interested in learning how to better support the person. We would appreciate if you could 
send on a participant information sheets to the people you believe would benefit via email or 
post. 

Please note that the people’s participation in this study is voluntary and they must be able to 
give their own informed consent. The guardian, the person with challenging behaviour, 
and/or the significant other can decline participation or withdraw from the research at any 
time without reason and without penalty. We have given this assurance to person with 
challenging behaviour, the significant others, and the guardians. We therefore seek your 
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assurance that their decision to participate will not impact upon your relationship with them 
or the services received by the person asked to participate.   

Similarly, you too are welcome to decline or withdraw your consent without reason or 
penalty. We assure you that your decision to participate will not impact upon your 
relationship with the Applied Behaviour Analysis Programme or its staff.  

Project Procedures 
In this project we will conduct interviews, observations and the IISCA to determine why a 
problem behaviour occurs. There are three main reasons that can contribute to the occurrence 
of a behaviour. Firstly, the behaviour could be a means to obtain something (for example, 
attention, preferred items, food). The behaviour could also be a means to evade something 
unwanted (for example, avoiding tasks or requests). Lastly, the behaviour could be self-
stimulating and rewarding in itself. The IISCA determines why a behaviour occurs by 
changing the situation and measuring how the behaviour changes. For instance, if a behaviour 
is presumed to be attention seeking, the assessments will involve measuring changes in 
behaviour when attention is provided and when attention is withdrawn.  

Once we know why the behaviour occurs we then implement the tolerance training, this has 
three phases. First we teach the person to communicate what they want. We do this by 
prompting the person to appropriately communicate their needs in situations that previously 
would have resulted in problem behaviour (e.g. if their behaviour happens to get out of doing 
work, the we get them to copy us saying "can I have a break" during a hard work task until 
they don't need our example any more). In this phase the person learns that communicating 
gets them what they want. In the second phase we teach them to tolerate when their 
communication does not get the desired outcome. Once again we teach the person through 
prompting to engage in calming behaviours that are incompatible with challenging behaviour. 
If they do this they still get what they want (e.g., they still get the break, but now instead of it 
being for asking for a break, the break is give only after they have followed our model of 
staying calm and saying okay). The final phase involves teaching the person that sometimes 
you can't have what you want and you have to move on to another activity while you wait for 
another communication opportunity. We do this by slowly increasing what we ask the person 
to do after they have shown a tolerance response (e.g. during a work task they ask for a break, 
we say no, they remain calm and say okay, and we ask them to do one more simple task 
before they get the break. Over time we increase/change the demands/tasks they have to 
complete). The specific communication style (e.g. sign, visual or language) will be 
determined by the persons skills. At the end of this training we want to support the person so 
that sometimes asking appropriately gets the person a break, sometimes showing tolerance 
gets them a break, but the majority of the time they only get a break once they have done 
more work.  

During tolerance training we will use behaviour skills training to teach the person’s 
significant others to support the communication the person learnt during tolerance training. 



126 

 

 

Behaviour skills training involves us explaining and showing the significant other what they 
have to do. We then give them the opportunity to practice and get feedback. We are interested 
in if it is more effective to train the significant other at the same time as we teach the person 
with challenging behaviour or to teach the significant other once the person with challenging 
behaviour has learnt the new communication.  

Duration: The assessment will include interviews which are completed by staff and/or 
guardians and will take no more than an hour. We will spend 1-2 sessions observing the 
person in their normal environment and these sessions will take no more than 1 hour. Finally, 
we will conduct the IISCA, which will also take no more than an hour.  The tolerance 
training duration will depend on how quickly the person and their significant other learns, 
however we do not believe it will take more than 20 session, where sessions are 30-60 
minutes. All sessions will all be conducted at a time and location that is convenient for those 
participating.  
Benefits: Challenging behaviour can be stigmatizing and can decrease individual’s quality of 
life. This study will allow those who participate to receive up-to-date assessment and tailored 
interventions for their behaviours that may otherwise not be available. It will also help those 
significant others in the person’s life to learn how to better support the person in their 
communication.  
Risks: Although unlikely, the behavioural assessments can result in a momentary increase in 
challenging behaviour. The potential for harm will be mitigated in two ways. First, we will be 
supervised by Dr Phillips, who has experience with the IISCA assessment and tolerance 
training. Second, we will ensure that there are clear criteria for stopping 
assessment/intervention and that someone who knows the participant well is present. If at any 
time the participant shows signs of distress, or those who know them request it, the 
assessment/intervention will be stopped.   Dr. Phillips will follow up with the organisation to 
check on the participant’s wellbeing and discuss additional supports.  
 
Data storage, Destruction, and Future Use 
All data will be securely stored for a period of 6 years and accessed only by the researchers. 
All electronic data obtained from the computer will be encrypted and then stored on 
password-protected servers. Hard copy data will be stored in locked cabinets in the 
University of Auckland and kept separated from other unrelated documents. All final data 
will be stored on a password protected University of Auckland computer and backed up by a 
server. After 6 years, electronic data will be permanently deleted from the storage device in a 
manner which means that the data cannot be subsequently recovered.   Hard copy data will be 
shredded and recycled to protect the confidentiality of participants. The data will be used by 
the student researchers for the purpose of their Master’s thesis, publication and presentation. 
We will provide you a written report on the outcome of the participant’s individual 
assessment and interventions to each person. A debriefing summary of the overall results can 
also be requested by providing an email on the consent form.  
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Anonymity and Confidentiality   
As this is an intervention study the researcher will meet the people involved, and therefore 
they will not be anonymous. A code will be assigned to each person to allow their data to be 
tracked but they will not be identified in any thesis, presentation, or publications. A second 
observer will record data on 30% of sessions, but they will have signed a confidentiality 
agreement before starting observations.  
 

CONTACT DETAILS AND APPROVAL  
 
Student researcher name and 
contact details 

Principal investigator /Co-
investigator name and 
contact details 

Head of School name and 
contact details  

Michelle Chan 
mcha919@aucklanduni.ac.nz  

Dr Katrina Philips  
School of Psychology, 
Faculty of Science 
09 923 4468 
kj.philips@auckland.ac.nz 

Professor Suzanne Purdy 
School of Psychology 
09 373 7599 Ext 82073 
sc.purdy@auckland.ac.nz 
 

 
For any queries regarding ethical concerns, you may contact the Chair, the University of 
Auckland Human Participants Ethics Committee, Office of Research Strategy and Integrity, 
The University of Auckland, Private Bag 92019, Auckland 1142.  Telephone 09 373-7599 
ext. 83711.  Email: humanethics@auckland.ac.nz 
 
 
Approved by the University of Auckland Human Participants Ethics Committee on 29 April 2019 for 
three years, Reference Number 022446 
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PARTICIPANT INFORMATION SHEET (Guardian) 

  
  

School of Psychology 
University of Auckland 

+64 9 373 7599 ext 88413 or 88557 

The University of Auckland  
Private Bag 92019  

Auckland, New Zealand  

PARTICIPANT INFORMATION SHEET – Guardian not participating in training 

Project Title: Comparison of two methods to teach a person's significant others to implement 
IISCA informed tolerance training 

Name of Principal Investigator/Supervisor: Katrina Phillips 
Name of Student Researcher(s): Michelle Chan 

Research Introduction: 
My name is Michelle Chan, and I am studying towards a Master degree through the Applied 
Behaviour Analysis Programme in the School of Psychology at University of Auckland. My 
supervisor is Dr. Katrina Phillips she is a Registered Psychologist and Board Certified 
Behaviour Analyst. 
 
Project Procedures 
Your participation will comprise  
a) a pre-assessment interview to discuss more about the behaviour for which tolerance 
training may be given,  
b) giving consent for the person under your guardianship to participate in an assessment of 
their behaviour and subsequent tolerance training.  
 
You will be interviewed to get a better understanding of why the challenging behaviour is 
occurring (for instance, to get adult attention or to escape from a disliked task). This 
information will be used to set up the assessment of your family member’s behaviour. The 
assessment would involve having the person engage in normal daily activities while attention 
and/or disliked tasks are added and then removed. Any difference in behaviour when things 
are added and removed would confirm the cause of the behaviour. This is called an Interview 
Informed Synthesised Contingency Analysis (IISCA).  There are three main reasons that can 
contribute to the occurrence of a behaviour. Firstly, the behaviour could be a means to obtain 
something (e.g., attention, preferred items, food). The behaviour could also be a means to 
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evade something unwanted (e.g., avoiding tasks or requests). Lastly, the behaviour could be 
self-stimulating and rewarding in itself.  

Once we know why the behaviour occurs we then implement the tolerance training. This has 
three phases. First we teach the person to communicate what they want. We do this by 
prompting the person to appropriately communicate their needs in situations that previously 
would have resulted in problem behaviour (e.g. if their behaviour happens to get out of doing 
work, then we get them to copy us saying "can I have a break" during a hard work task until 
they don't need our example any more). In this phase the person learns that communicating 
gets them what they want. In the second phase we teach them to tolerate when their 
communication does not get the desired outcome. Once again we teach the person through 
prompting to engage in calming behaviours that are incompatible with challenging behaviour. 
If they do this they still get what they want (e.g., they still get the break, but now instead of it 
being for asking for a break, the break is given only after they have followed our model of 
staying calm and saying okay). The final phase involves teaching the person that sometimes 
you can't have what you want and you have to move on to another activity while you wait for 
another communication opportunity. We do this by slowly increasing what we ask the person 
to do after they have shown a tolerance response (e.g. during a work task they ask for a break, 
we say no, they remain calm and say okay, and we ask them to do one more simple task 
before they get the break. Over time we increase/change the demands/tasks they have to 
complete). The specific communication style (e.g. sign, visual or language) will be 
determined by the persons skills. At the end of this training we want to support the person so 
that sometimes asking appropriately gets the person a break, sometimes showing tolerance 
gets them a break, but the majority of the time they only get a break once they have done 
more work.  

As part of this research, a staff member who works with your family member will be trained 
to support their communication.  We are interested in if it is more effective to train the staff 
member at the same time as we teach your family member or to teach the staff member once 
your family member has learnt the new communication.  

Duration: The assessment will include interviews which are completed by staff and yourself 
it will take no more than an hour. We will spend 1-2 sessions observing the person in their 
normal environment and these sessions will take no more than 1 hour. Finally, we will 
conduct the IISCA, which will also take no more than an hour.  The tolerance training 
duration will depend on how quickly the person and their significant other learns, however 
we do not believe it will take more than 20 session, where sessions are 30-60 minutes. All 
sessions will all be conducted at a time and location that is convenient for those participating.  
Benefits: Challenging behaviour can be stigmatizing and can decrease individual’s quality of 
life. This study will allow those who participate to receive up-to-date assessment and tailored 
interventions for their behaviours that may otherwise not be available. It will also help the 
staff in the person’s life to learn how to better support the person in their communication.  
Risks: Although unlikely, the behavioural assessments can result in a momentary increase in 
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challenging behaviour. The potential for harm will be mitigated in two ways. First, we will be 
supervised by Dr Phillips, who has experience with the IISCA assessment and tolerance 
training. Second, we will ensure that there are clear criteria for stopping 
assessment/intervention and that someone who knows the participant well is present. If at any 
time the participant shows signs of distress, or those who know them request it, the 
assessment/intervention will be stopped.   Dr. Phillips will follow up with the organisation to 
check on the participant’s wellbeing and discuss additional supports.  
 
Invitation to Participate and Rights to Decline/Withdraw  
The person of whom you are the guardian has been invited to participate as they have been 
identified by ORGANIZATION as having challenging behaviour. 

We are inviting you to consent to be interviewed about the person’s behaviour and to consent, 
to them participating. Your consent is necessary as they are under the age of 16 and you are 
their guardian.  

The person’s and your participation in this study is voluntary. You can decline participation 
or withdraw from the research at any time without reason and without penalty. NAME OF 
PERSON has given assurance on behalf of the organisation that your decision regarding 
participation will not impact upon your relationship with them or the services received by the 
person under your guardianship.  

Data Storage, Destruction, and Future Use 
All data will be securely stored for a period of 6 years and accessed only by the researchers. 
All electronic data maintained on the computer will be encrypted and then stored on 
password-protected servers. Hard copy data will be stored in locked cabinets in the 
University of Auckland and kept separated from other unrelated documents. All final data 
will be stored on a password protected University of Auckland computer and backed up by a 
server. After 6 years, electronic data will be permanently deleted from the storage device 
which means that the data cannot be subsequently recovered. Hard copy data will be 
shredded and recycled to protect the confidentiality of participants. The data will be used for 
the student researchers for the purpose of her Master’s thesis, publication and presentation. 
We will provide you a written report on the outcome of the participant’s individual 
assessment and interventions, and a debriefing summary of the overall results.  
 
Anonymity and Confidentiality   
As this is an intervention study the researcher will meet the people involved, and therefore 
they will not be anonymous. However, the preservation of confidentiality is paramount. A 
code will be assigned to each person to allow their data to be tracked but they will not be 
identified in any thesis, presentation, or publications.  A second observer will record data on 
30% of sessions, but they will have signed a confidentiality agreement before starting 
observations.  
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CONTACT DETAILS AND APPROVAL  
 
Student researcher name and 
contact details 

Principal investigator /Co-
investigator name and 
contact details 

Head of School name and 
contact details  

Michelle Chan 
mcha919@aucklanduni.ac.nz 

Dr Katrina Philips  
School of Psychology, 
Faculty of Science 
09 923 4468 
kj.philips@auckland.ac.nz 

Professor Suzanne Purdy 
School of Psychology 
09 373 7599 Ext 82073 
sc.purdy@auckland.ac.nz 
 

 
For any queries regarding ethical concerns, you may contact the Chair, the University of 
Auckland Human Participants Ethics Committee, Office of Research Strategy and Integrity, 
The University of Auckland, Private Bag 92019, Auckland 1142.  Telephone 09 373-7599 
ext. 83711.  Email: humanethics@auckland.ac.nz 
 
 
Approved by the University of Auckland Human Participants Ethics Committee on 29 April 2019 for 
three years, Reference Number 022446 
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PARTICIPANT INFORMATION SHEET (School Staff) 

  
  

School of Psychology 
University of Auckland 

+64 9 373 7599 ext 88413 or 88557 

The University of Auckland  
Private Bag 92019  

Auckland, New Zealand  

PARTICIPANT INFORMATION SHEET- School Staff 

Project Title: Comparison of two methods to teach a person's significant others to implement 
IISCA informed tolerance training 

Name of Principal Investigator/Supervisor: Katrina Phillips 
Name of Student Researcher(s): Michelle Chan 

Research Introduction: 
My name is Michelle Chan and I am studying towards a Master degree through the Applied 
Behaviour Analysis Programme in the School of Psychology at University of Auckland. My 
supervisor is Dr. Katrina Phillips she is a Registered Psychologist and Board Certified 
Behaviour Analyst. 
 
Invitation to Participate and Rights to Decline/Withdraw  
You have been invited to participate in our research because you support a child who exhibits 
challenging behaviour.  The person whom you support has been invited to participate as they 
have been identified by ORGANZATION as having challenging behaviour.  

We are inviting you to consent to being trained to support the person’s communication they 
learn during tolerance training. Please note, person with challenging behaviour’s participation 
in this study is voluntary. Both you or they can decline participation or withdraw from the 
research at any time without reason and without penalty. NAME OF PERSON has given 
assurance that the decision to participate, or not participate, will not impact upon your 
relationship with them or any future opportunities.  

Project Procedures 
In this project, interviews, observations and the IISCA will be conducted to determine why a 
particular problem behaviour occurs. There are three main reasons that can contribute to the 
occurrence of a behaviour. Firstly, the behaviour could be a means to obtain something (for 
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example, attention, preferred items, food). The behaviour could also be a means to evade 
something unwanted (for example, avoiding tasks or requests). Lastly, the behaviour could be 
self-stimulating and rewarding in itself. The IISCA determines why a behaviour occurs by 
changing one aspect of the situation at a time and measuring how the behaviour changes. For 
instance, if a behaviour is presumed to be attention seeking, the assessments will involve 
measuring changes in behaviour when attention is provided and when attention is withdrawn.  

Once we know why the behaviour occurs, we then implement the tolerance training. This has 
three phases. First, we teach the person to communicate what they want. We do this by 
prompting the person to appropriately communicate their needs in situations that previously 
would have resulted in problem behaviour (e.g. if their behaviour happens to get out of doing 
work, the we get them to copy us saying "can I have a break" during a hard work task until 
they don't need our example any more). In this phase the person learns that communicating 
gets them what they want. In the second phase we teach them to tolerate when their 
communication does not get the desired outcome. Once again we teach the person through 
prompting to engage in calming behaviours that are incompatible with challenging behaviour. 
If they do this they still get what they want (e.g., they still get the break, but now instead of it 
being for asking for a break, the break is given only after they have followed our model of 
staying calm and saying okay). The final phase involves teaching the person that sometimes 
you can't have what you want and you have to move onto another activity while you wait for 
another communication opportunity. We do this by slowly increasing what we ask the person 
to do after they have shown a tolerance response (e.g. during a work task they ask for a break, 
we say no, they remain calm and say okay, and we ask them to do one more simple task 
before they get the break. Over time we increase/change the demands/tasks they have to 
complete). The specific communication style (e.g. sign, visual or language) will be 
determined by the persons skills. At the end of this training we want to support the person so 
that sometimes asking appropriately gets the person a break, sometimes showing tolerance 
gets them a break, but the majority of the time they only get a break once they have done 
more work.  

During tolerance training we will use behaviour skills training to teach you to support the 
communication the person learnt during tolerance training. Behaviour skills training involves 
us explaining and showing you what you have to do. You then will have a chance to practise 
and get feedback. In this study you will receive one of two types of training. In the first 
variation of the training you will be trained alongside the person with challenging behaviour 
(i.e. as the person learns a new skill, you will learn how to support this behaviour). In the 
second variation of training you will be trained in how to support the behaviour once the 
person has completed all three phases of tolerance training. We are interested in which 
method results in better outcomes for the person with challenging behaviour.  

Duration: The assessment will include interviews which are completed by you and the 
guardians it will take no more than an hour. We will spend 1-2 sessions observing the person 
in their normal environment and these sessions will take no more than 1 hour. Finally, we 
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will conduct the IISCA, which will also take no more than an hour.  The tolerance training 
duration will depend on how quickly the person and you learns, however we do not believe it 
will take more than 20 session, where sessions are 30-60 minutes. All sessions will all be 
conducted at a time and location that is convenient for those participating.  
Benefits: Challenging behaviour can be stigmatizing and can decrease individual’s quality of 
life. This study will allow those who participate to receive up-to-date assessment and tailored 
interventions for their behaviours that may otherwise not be available. It will also help you to 
learn how to better support the person in their communication.  
Risks: Although unlikely, the behavioural assessments can result in a momentary increase in 
challenging behaviour. The potential for harm will be mitigated in two ways. First, we will be 
supervised by Dr Phillips, who has experience with the IISCA assessment and tolerance 
training. Second, we will ensure that there are clear criteria for stopping 
assessment/intervention and that someone who knows the participant well is present. If at any 
time the participant shows signs of distress, or those who know them request it, the 
assessment/intervention will be stopped. Dr. Phillips will follow up with the organisation to 
check on the participant’s wellbeing and discuss additional supports.  
 
Data Storage, Destruction, and Future Use 
All data will be securely stored for a period of 6 years and accessed only by the researchers. 
All electronic data obtained from the computer will be encrypted and then stored on 
password-protected servers. Hard copy data will be stored in locked cabinets in the 
University of Auckland and kept separated from other unrelated documents. All final data 
will be stored on a password protected University of Auckland computer and backed up by a 
server. After 6 years, electronic data will be permanently deleted from the storage device in a 
manner which means that the data cannot be subsequently recovered.   Hard copy data will be 
shredded and recycled to protect the confidentiality of participants. The data will be used by 
the student researchers for the purpose of their Master’s thesis, publication and presentation. 
We will provide you a written report on the outcome of the participant’s individual 
assessment and interventions to each person. A debriefing summary of the overall results can 
also be requested by providing an email on the consent form.  

Anonymity and Confidentiality   
As this is an intervention study the researcher will meet the people involved, and therefore 
they will not be anonymous. However, the preservation of confidentiality is paramount. A 
code will be assigned to each person to allow their data to be tracked but they will not be 
identified in any thesis, presentation, or publications.  A second observer will record data on 
30% of sessions, but they will have signed a confidentiality agreement before starting 
observations.  
 

CONTACT DETAILS AND APPROVAL  
 
Student researcher name and Principal investigator /Co- Head of School name and 
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contact details investigator name and 
contact details 

contact details  

Michelle Chan 
mcha919@aucklanduni.ac.nz 

Dr Katrina Philips  
School of Psychology, 
Faculty of Science 
09 923 4468 
kj.philips@auckland.ac.nz 

Professor Suzanne Purdy 
School of Psychology 
09 373 7599 Ext 82073 
sc.purdy@auckland.ac.nz 
 

 
For any queries regarding ethical concerns, you may contact the Chair, the University of 
Auckland Human Participants Ethics Committee, Office of Research Strategy and Integrity, 
The University of Auckland, Private Bag 92019, Auckland 1142.  Telephone 09 373-7599 
ext. 83711.  Email: humanethics@auckland.ac.nz 
 
Approved by the University of Auckland Human Participants Ethics Committee on 29 April 2019 for 
three years, Reference Number 022446 
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Appendix B: Consent Forms 

CONSENT FORM (Organization) 

  
  

School of Psychology 
University of Auckland 

+64 9 373 7599 ext 88413 or 88557 

The University of Auckland  
Private Bag 92019  

Auckland, New Zealand  

CONSENT FORM 

(Organization) 

THIS FORM WILL BE HELD FOR A PERIOD OF 6 YEARS  

Project Title: Comparison of two methods to teach a person's significant others to implement 
IISCA informed tolerance training 

Name of Principal Investigator/Supervisor: Katrina Phillips 
Name of Student Researcher(s): Michelle Chan 

I have read the Participant Information Sheet, have understood the nature of the research and 
why the organization I represent has been selected. I have had the opportunity to ask 
questions and have had them answered to my satisfaction.  

. I agree to people from my organization being recruited for this research 

. I understand that I am free to withdraw my school/organizations participation at any 
time, and to withdraw any data traceable to me up to the 30th of September 2021. 

. I understand that those who are offered the opportunity to participate must do so 
willingly. Therefore, I give my assurance that participation or non-participation in the 
study will not impact upon the relationship the school/organization has with the 
guardian nor the services their family member receives.   

. I understand that anonymity cannot be guaranteed but the researcher will protect the 
organization’s confidentiality by using a pseudonym in any presentations or 
publications.  

. I understand there is a risk that the assessments may cause a momentary increase in 
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the participant’s challenging behaviour, but this risk has been mitigated through 
supervision and the use of a pre-agreed termination criteria.  

. I wish / do not wish to receive the summary of general findings of the study. 
Email______________________________ 

 

Name : ______________________ Designation: ________________ 

Organization : _____________________________ 

Signature : _______________________ Date: ______________________  

Approved by the University of Auckland Human Participants Ethics Committee on 29 April 

2019 for three years. Reference Number 022446  
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School of Psychology 
University of Auckland 

+64 9 373 7599 ext 88413 or 88557 

The University of Auckland  
Private Bag 92019  

Auckland, New Zealand  

CONSENT FORM (Guardian) 

THIS FORM WILL BE HELD FOR A PERIOD OF 6 YEARS  

Project Title: Comparison of two methods to teach a person's significant others to implement 

IISCA informed tolerance training 

Name of Principal Investigator/Supervisor: Katrina Phillips 

Name of Student Researcher(s): Michelle Chan 

I have read the Participant Information Sheet, have understood the nature of the research and 

why my family member has been selected. I have had the opportunity to ask questions and 

have had them answered to my satisfaction.  

. I agree to _______________ (Full name of Participant) taking part in this research. 

. I agree to meet with the researcher and complete an interview regarding my family 

member’s behaviours.  

. I understand that I am free to withdraw both me and my family member’s 

participation at any time, and to withdraw any data traceable to me and my family 

member up until the 30th September 2021. 

. I understand that anonymity cannot be guaranteed but the researcher will protect me 

and my family member’s confidentiality by using a pseudonym in any presentations 

or publications.  

. I understand that this is a risk that the assessments may cause a momentary increase in 

my family members challenging behaviour, but this risk has been mitigated through 
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supervision and the use of a pre-agreed termination criteria.  

. I wish / do not wish to receive a written report on the outcome of the participant’s 

individual assessment and interventions. Please provide email address____________ 

. I wish / do not wish to receive the summary of general findings of the study. Please 

provide email address________________________ 

Name: _______________________  

Signature: _______________________  

Name of participant: ____________________ 

Relationship to participant: _______________________  

Date: ___________  

Email/Mailing address if you indicated you wished for a report.  

 

Approved by the University of Auckland Human Participants Ethics Committee on 29 April 

2019 for three years. Reference Number 022446  
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School of Psychology 
University of Auckland 

+64 9 373 7599 ext 88413 or 88557 

The University of Auckland  
Private Bag 92019  

Auckland, New Zealand  

CONSENT FORM (School Staff) 

THIS FORM WILL BE HELD FOR A PERIOD OF 6 YEARS  

Project Title: Comparison of two methods to teach a person's significant others to implement 

IISCA informed tolerance training 

Name of Principal Investigator/Supervisor: Katrina Phillips 

Name of Student Researcher(s): Michelle Chan 

I have read the Participant Information Sheet, have understood the nature of the research and 

why I have been selected. I have had the opportunity to ask questions and have had them 

answered to my satisfaction.  

. I agree to learn how to support ________________ in their communication  

. I understand that I am free to withdraw from participation at any time, and to 

withdraw any data traceable to me up until the 30th September 2021. 

. I understand that anonymity cannot be guaranteed but the researcher will protect my 

confidentiality by using a pseudonym in any presentations or publications.  

. I wish / do not wish to receive the summary of general findings of the study. Please 

email_____________________ 

Name: _______________________  

Signature: _______________________  

Name of participant: ____________________ 
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Relationship to participant: _______________________  

Date: ___________  

Approved by the University of Auckland Human Participants Ethics Committee on 29 April 

2019 for three years. Reference Number 022446  
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Appendix C: Other Preferred items 

(A) Blue-coloured monkey noodle 

 
(B) Pop the Pig 

 
 

(C) PopTubes 
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Appendix D: Data Sheet 

 

Data Sheet for IISCA and SBT 

Observer: ______________ Student: _____________

Date: ____/______/_____ Stage: IISCA/ FCT/ TT/ RT/ Gen./ Main.

 

 

 

Trials 1 2 3 4 5 6 7 8 9 10 

FCR           

Tolerance Response           

Redirection Response           

Problem Behaviour 

(in frequency) 
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Appendix E: School Staff Treatment Integrity Checklist 

Checklist for Skill-based Treatment 

Observer: 

Date: 

Trials 1 2 3 4 5 6 7 8 9 10 

Sets occasion for functional communication training (e.g., “time to finish”)           

If the learner does not initiate a functional communication response (FCR), 

provide prompt as required.  

          

Adult reinforces the FCR.            

Sets occasion for tolerance training (e.g., “not now”)           

If the learner does not initiate a tolerance response, provide prompt as required.           

Adult reinforces the tolerance response.            

Set occasion for redirection training.            

If the learner does not initiate a redirection response, provide prompt as required.           

Adult reinforces the redirection response.           

If problem behavior occurred, did you continue to prompt appropriate response?           

If problem behaviour occurred 2 trials in a row, did you drop back to an easier 

response? 

          

Did you run the trials in accordance with the ratio as specified on the data sheet?           
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Appendix F: Open Ended Interview 

Open-Ended	Functional	Assessment	Interview	 Date	of	Interview:	____________________	 	
Developed	by	Gregory	P.	Hanley,	Ph.D.,	BCBA-D	
(Developed	August	2002;	Revised:	August,	2009)	
	
Child/Client:	__________________________________		 Respondent:	__________________________________			 	

Respondent’s	relation	to	child/client:	___________Interviewer:	__________________________________	

RELEVANT	BACKGROUND	INFORMATION	

1. His/her	date	of	birth	and	current	age:	____-_____-_________	 			____yrs	____mos	
	 Male/Female	

2. Describe	his/her	language	abilities.	
3. Describe	his/her	play	skills	and	preferred	toys	or	leisure	activities.	
4. What	else	does	he/she	prefer?	
	

QUESTIONS	TO	INFORM	THE	DESIGN	OF	A	FUNCTIONAL	ANALYSIS	

To	develop	objective	definitions	of	observable	problem	behaviors:	
5. What	are	the	problem	behaviors?	What	do	they	look	like?		
	
To	determine	which	problem	behavior(s)	will	be	targeted	in	the	functional	analysis:	
6. What	is	the	single-most	concerning	problem	behavior?		
7. What	are	the	top	3	most	concerning	problem	behaviors?	Are	there	other	behaviors	of	

concern?	
	
To	determine	the	precautions	required	when	conducting	the	functional	analysis:	
8. Describe	the	range	of	intensities	of	the	problem	behaviors	and	the	extent	to	which	

he/she	or	others	may	be	hurt	or	injured	from	the	problem	behavior.	
	
To	assist	in	identifying	precursors	to	dangerous	problem	behaviors	that	may	be	targeted	in	the	
functional	analysis	instead	of	more	dangerous	problem	behaviors:	
9. Do	the	different	types	of	problem	behavior	tend	to	occur	in	bursts	or	clusters	and/or	

does	any	type	of	problem	behavior	typically	precede	another	type	of	problem	
behavior	(e.g.,	yells	preceding	hits)?	

	
To	determine	the	antecedent	conditions	that	may	be	incorporated	into	the	functional	analysis	
test	conditions:	
10. Under	what	conditions	or	situations	are	the	problem	behaviors	most	likely	to	occur?		
11. Do	the	problem	behaviors	reliably	occur	during	any	particular	activities?		
12. What	seems	to	trigger	the	problem	behavior?		
13. Does	problem	behavior	occur	when	you	break	routines	or	interrupt	activities?	If	so,	

describe.		
14. Does	the	problem	behavior	occur	when	it	appears	that	he/she	won’t	get	his/her	way?	

If	so,	describe	the	things	that	the	child	often	attempts	to	control.	
	
To	determine	the	test	condition(s)	that	should	be	conducted	and	the	specific	type(s)	of		
consequences	that	may	be	incorporated	into	the	test	condition(s):	
15. How	do	you	and	others	react	or	respond	to	the	problem	behavior?		
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16. What	do	you	and	others	do	to	calm	him/her	down	once	he/she	engaged	in	the	
problem	behavior?		

17. What	do	you	and	others	do	to	distract	him/her	from	engaging	in	the	problem	
behavior?				

	
In	addition	to	the	above	information,	to	assist	in	developing	a	hunch	as	to	why	problem	behavior	is	
occurring	and	to	assist	in	determining	the	test	condition(s)	to	be	conducted:	
18. What	do	you	think	he/she	is	trying	to	communicate	with	his/her	problem	behavior,	if	

anything?		
19. Do	you	think	this	problem	behavior	is	a	form	of	self	stimulation?	If	so,	what	gives	you	

that	impression?	
20. Why	do	you	think	he/she	is	engaging	in	the	problem	behavior?		
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Appendix G: A-B-C Chart 

Student: _____________________ Observer: _____________________ 

Date: _____/_______/______ Duration: _________________

Behaviours: _____________________________________________________________________________________________________ 

Time Class/ Environment Antecedent Behaviour Consequence Possible Function 
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Appendix H: BST Training Packages 

Hands-on Training  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                         
                  Training guide written by Michelle Chan (Masters Student, ABA programme) and Dr Katrina Phillips 

Skill-based Treatment: 

 

A Training Package to Teach School Staff How to Implement A                                      

Function-Based Behaviour Intervention 
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Researcher: 
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Masters Student 
ABA programme 

PGDipSci, BSc 

mcha919@aucklanduni.ac.nz 

 

Research Supervisor: 

 

Dr Katrina Phillips 

Board Certified Behaviour Analyst (BCBA) and Registered Psychologist 

PhD, BCBA, PGDipAppPsych, MSc, PGDipSci, BSc (Hons) 

kj.phillips@auckland.ac.nz 

 

 



150 

 

 

About This Research  
 

We understand that concerning behaviours may take place in the classroom and prevent the student to complete daily routines or tasks. Without 

the appropriate behaviour intervention, these challenging behaviours could continue to prevent opportunities for learning and independence 

within school.  

 

This research encourages and supports you as class teacher, to learn how to implement skill-based treatments. Specifically, this research aims to 

effectively share knowledge and teach you how to implement behaviour change strategies that teach the student socially appropriate behaviours 

to replace those that are of concern.  

 

This research project aims to: 

• Teach you how to implement behaviour treatment strategies that will help the student learn to communicate in socially appropriate ways, 

to accept transitions, to follow redirection, and comply with your instructions. 

• Assess the effects of using a behavioural skills training package to teach you how to implement the treatment and the effect it has on 

reducing the student’s concerning behaviour in class.   
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How Will We Teach You to Implement the Treatment? 
 
The current study will employ a behavioural skills training package based on the various teaching programs implemented in past research. 

 

A combination of methods will be used to teach and support you to accurately implement the behaviour treatment. 

 

The current study will include a three-step training package: 

 

1. To begin, we will read through and discuss the written instructions to give you an overview of ABA principles, behaviour assessment and 

treatment procedures. 

 

2. A one: one training session with you will include a presentation, video modelling, in-situ modelling and role-play. Role-play will 

continue until you meet the performance accuracy criterion to implement skill-based treatment with the learner. You will also be guided 

through data recording and graphing procedures, so you are able to independently carry-out the skill-based treatment. 

 

3. We will provide you with on-going performance feedback and support you as you work with the learner. 
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Understanding Challenging Behaviour with Applied Behaviour Analysis 

 

Individuals with Autism Spectrum Disorder and/or Intellectual Disabilities can experience a range of behaviours that cause concern. Applied 

Behaviour Analysis (ABA) principles suggest these behaviours occur because of the events that come before and the consequences that follow 

behaviour. The behaviour may occur for one or a combination of reasons, these are listed in the table below. 

  

 

We have various methods to help us understand the relationship between these events and the behaviour that follows them. Methods include 

interviewing, observing the person, and changing events to see what happens to the behaviour. By forming a clear understanding of why the 

person’s behaviour occurs, we are more able to appropriately design and implement a function-based intervention that is specific to the 

individual’s needs. One common intervention based on this assessment process is called skill-based treatment.  

 

Reasons for behaviour: What does it do for the person? When does it happen? 

1. Automatic Provides preferred sensory experiences; 

behaviour feels good to do 

Anytime, even when the person is alone. May 

increase when person is anxious 

2. Escape/Avoidance Removes undesired activities or interactions When instruction or task is too hard/easy, 

interruptive, boring or scary 

3. Tangible/Attention Provides access to preferred items, activities, or 

attention from others 

When the person wants a preferred item, 

activity, or attention from others 
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Skill-based Treatment 
 

What is Skill-based treatment? 

 

Skill-based treatment is an intervention that is designed to first teach the student how to communicate their needs more appropriately. We call 

this functional communication training. In addition, the current programme is designed to help the student respond appropriately when their 

communication cannot be honored e.g., they ask for more jump jam, but you can’t provide them because it is time for math. We call this 

tolerance training. In addition to tolerance training, we will also teach the student to occupy themselves until they can communicate again. We 

call this redirection training.   

 

Treatment Aims: 

Decrease the concerning behaviour of the student quickly, safely and reliably by: 

• Increasing communication skills 

• Teach acceptance of transitions  

• Increase the student’s ability to transit from preferred activities to non-preferred activities 
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Overview  

  



155 

 

 

Stage 1- Functional Communication Training (FCT) 
 

The student is taught to communicate with an appropriate, alternative response that replaces the challenging behaviour (“My way”, “More time 

please”, or “__________________”). We teach this using the following steps: 

 

- We set up a situation that we know previously has resulted in the challenging behaviour (step 1)  

- We demonstrate for the student how to make their functional communication response (e.g., say “more time please” as in step 2). 

Gradually we reduce the support they require as the student starts to produce this functional communication response independently 

- When the student says the functional communication response (step 3), we immediately reward them for requesting with this more 

appropriate response (step 4) 

- When the student independently asks for “more time, please” for 80% of opportunities in two consecutive sessions (10 opportunities per 

session), we can progress to Stage 2 

 

 

 

 

 

 

 

 

Step 1:
Student is engaged in  

activity

Step 2:
Adult says 'Time to 

finish now, say more 
time please’

Step 3:
Student says “More 

time please” 

Step 4: 
Adult says 'Good job for 

asking! you can have 
more time'
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Stage 2- Tolerance Training  
 

Although it is good to teach the student to communicate rather than use their challenging behaviour, it is not always possible to for us to provide 

what they are requesting. We therefore need to teach the student to accept when we have to deny their request. We teach this using the following 

steps: 

- We set the situation up as did for teaching the functional communication response (steps 1-3). However, now when the student says, 

“More time, please”, we say “No” and demonstrate how they need to respond (e.g., “say Okay”, as in step 4). 

- When the student accepts the denial successfully, (saying ‘Okay’ and remaining calm, step 5) they can be immediately rewarded with the 

desired item/activity (step 6) 

- When the student independently says “Okay” and remains calm when we say “No” for 80% of opportunities in two consecutive sessions, 

we can progress to Stage 3 
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Stage 3- Redirection training 
 

This stage of training is designed to teach the student to learn to do something else when we say they can’t have what they ask for. We are 

wanting the student to tolerate that we have said they can’t have something and then to compliant with an adult’s instruction to do something 

else. We teach this using the following steps: 

- We set the situation up as did for teaching the functional communication response (steps 1-3) and the tolerance response (steps 4 and 5). 

However, now when the student says “okay”, rather than giving them praise and access to what they had asked for we redirect them to 

another activity (Step 6)  

- If the student completes the instruction you deliver with no concerning behaviour (step 7), the learner can be given access to their 

preferred item/activity (step 8) 

- Gradually the instructions delivered in Step 6 can be increased in complexity or duration so long as the learner successfully complies 

with the initial, more simple instructions you deliver 

- If the learner finds it difficult to complete an instruction delivered by you in Step 6, you are able to help them with the task 

  

Step 1:
Student is 
engaged in  

activity

Step 2:
Adult says 
"Time to 

finish now, 
say 'more 

time 
please.'."

Step 3:
Student 

says 
“More 
time 

please.” 

Step 4: 
Adult says 
"No, not 

right now. 
Say 

'Okay.'."

Step 5:
Student 

says 
"Okay." 

and 
remaining 

calm

Step 6:
Adult 

delivers 
the 

instruction 
to go to 
another 
activity

Step 7:
Student 

completes 
the 

insturction

Step 8:
Adult 

rewards 
student 

with ccess/ 
more time 

with 
preferred 

item/ 
activity
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How to implement a session: 

 

• Within each session 10 opportunities (i.e., trials) will be contrived by the researcher  

• For every 10 opportunities, the student must produce the correct responses without help and with no concerning behaviour on at least 8 

opportunities, for two consecutive sessions before progressing to the next step 
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Behavioural Skills Training with School Staff 
 

What is Behavioural Skills Training? 

 

- A training procedure that guides you through progressive steps to learn how to implement the skill-based treatment with the student 

- The training package includes instructions, modelling, demonstrative videos, rehearsal, and feedback. 

 

Why are we using Behavioural Skills Training? 

 

- This training procedure has been created to teach you the skills and methods for teaching functional, appropriate communication to 

replace concerning behaviour  

- By teaching you and supporting you to learn the skills to implement the intervention, we can create staff-validated behaviour intervention 
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Behavioural Skills Training Components 
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Training Procedure for Hands-On Approach 

 

This training procedure has been designed to teach you to implement the previous stage immediately following the researcher’s implementation 

of each stage of the skill-based treatment, thus a ‘hands-on’ approach to teaching and implementing function-based intervention. 

 

Training follows a progressive method of integrating you into the intervention procedure. As the researcher advances through each stage of the 

intervention, you can begin to implement the procedure once the learner has can produce the responses required at each level.  

 

 

 

 

Researcher School Staff (SS) 

1.  Teaches the student the functional communication response 

until the response is mastered  

The SS observes the researcher delivering the intervention 

2.  Teaches the student the tolerance response until the response is 

mastered  

The SS implements FCT trials 

3. The researcher begins redirection training  The SS implements the FCT and tolerance trials  

4. The student completes the instruction with the researcher The SS can now implement the intervention 

5. The researcher supervises the SS and provides feedback The SS independently continues intervention 
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Treatment Demonstration Video 
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Role Play 
 

Stage 1- Functional Communication Training 

 
a) Requesting (functional communication response, FCR) with verbal prompt 

 

**student is engaged in activity** 

Adult: “Time to finish now, say ‘more time please’” 

Student: “My way” or “More time please” 

Adult: “Good job for asking! You can have more time” 

 

 

b) Requesting is learnt, NO verbal prompt required 

 

**student is engaged in activity** 

Adult: “Time to finish now” 

Student: “My way” or “More time please” 

Adult: “Good job for asking! You can have more time” 
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c) Student engaged in challenging behaviour after the request is learned, verbal prompt required after 5s 

 

**student is engaged in activity** 

Adult: “Time to finish now” 

Student: “No!”/ whining/ screaming etc. (PB) over 5s 

Adult: say ‘more time please’” 

Student: “My way” or “More time please” 

Adult: “Good job for asking! You can have more time” 
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Stage 2-Tolerance Training 
 

a.) Tolerance response with verbal prompt  

 

**student is engaged in activity** 

Adult: “Time to finish now” 

Student: “My way” or “More time please” 

Adult: “No, not right now. Say ‘Okay’” 

Student: “Okay” 

Adult: “Good job for saying Okay! You can have more time now” 

 

 

b) Tolerance response is learnt, NO verbal prompt required 

 

**student is engaged in activity** 

Adult: “Time to finish now” 

Student: “My way” or “More time please” 

Adult: “No, not right now” 

Student: “Okay” 

Adult: “Good job for saying Okay! You can have more time now” 
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c) Student engaged in challenging behaviour after the request is learned, verbal prompt required after 5s 

 

**student is engaged in activity** 

Adult: “Time to finish now” 

Student: “My way” or “More time please” 

Adult: “No, not right now” 

Student: “No!”/ whining/ screaming etc. (PB) over 5s 

Adult: “Say ‘Okay’” 

Student: “Okay” 

Adult: “Good job for saying Okay! You can have more time now” 
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Stage 3-Redirection Training 
 

a) Student follows and completes the tasks 

 

**student is engaged in activity** 

Adult: “Time to finish now” 

Student: “My way” or “More time please” 

Adult: “No, not right now” 

Student: “OK” 

Adult: “(start with simple instruction for acquired skill/task, then gradually increase the difficulty or complexity of a task)” 

Student: Attempts/completes task  

Adult: “Great job, awesome! You can have more time now”  

 

b) Prompt student to follow and complete the tasks 

 

**student is engaged in activity** 

Adult: “Time to finish now” 

Student: “My way” or “More time please” 

Adult: “No, not right now” 

Student: “OK” 
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Adult: “(start with simple instruction for acquired skill/task, then gradually increase the difficulty or complexity of a task)” 

Student: “No!”/ whining/ screaming etc. (PB) over 5s 

Adult: “First you do this (the task), then you can have more time” 

Student: Attempts/completes task  

Adult: “Great job, awesome! You can have more time now”  
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Hands-on Training  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                         
                  Training guide written by Michelle Chan (Masters Student, ABA programme) and Dr Katrina Phillips 

Skill-based Treatment: 

  

A Training Package to Teach School Staff How to Implement A                                      

Function-Based Behaviour Intervention 
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About This Research  
 

We understand that concerning behaviours may take place in the classroom and prevent the student to complete daily routines or tasks. Without 

the appropriate behaviour intervention, these challenging behaviours could continue to prevent opportunities for learning and independence 

within school.  

 

This research encourages and supports you as class teacher, to learn how to implement skill-based treatments. Specifically, this research aims to 

effectively share knowledge and teach you how to implement behaviour change strategies that teach the student socially appropriate behaviours 

to replace those that are of concern.  

 

This research project aims to: 

• Teach you how to implement behaviour treatment strategies that will help the student learn to communicate in socially appropriate ways, 

to accept transitions, to follow redirection, and comply with your instructions. 

• Assess the effects of using a behavioural skills training package to teach you how to implement the treatment and the effect it has on 

reducing the student’s concerning behaviour in class.   
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How Will We Teach You to Implement the Treatment? 
 
The current study will employ a behavioural skills training package based on the various teaching programs implemented in past research. 

 

A combination of methods will be used to teach and support you to accurately implement the behaviour treatment. 

 

The current study will include a three-step training package: 

 

4. To begin, we will read through and discuss the written instructions to give you an overview of ABA principles, behaviour assessment and 

treatment procedures. 

 

5. A one: one training session with you will include a presentation, video modelling, in-situ modelling and role-play. Role-play will 

continue until you meet the performance accuracy criterion to implement skill-based treatment with the learner. You will also be guided 

through data recording and graphing procedures, so you are able to independently carry-out the skill-based treatment. 

 

6. We will provide you with on-going performance feedback and support you as you work with the learner. 
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Understanding Challenging Behaviour with Applied Behaviour Analysis 

 

Individuals with Autism Spectrum Disorder and/or Intellectual Disabilities can experience a range of behaviours that cause concern. Applied 

Behaviour Analysis (ABA) principles suggest these behaviours occur because of the events that come before and the consequences that follow 

behaviour. The behaviour may occur for one or a combination of reasons, these are listed in the table below. 

  

 

We have various methods to help us understand the relationship between these events and the behaviour that follows them. Methods include 

interviewing, observing the person, and changing events to see what happens to the behaviour. By forming a clear understanding of why the 

person’s behaviour occurs, we are more able to appropriately design and implement a function-based intervention that is specific to the 

individual’s needs. One common intervention based on this assessment process is called skill-based treatment.  

 

Reasons for behaviour: What does it do for the person? When does it happen? 

1. Automatic Provides preferred sensory experiences; 

behaviour feels good to do 

Anytime, even when the person is alone. May 

increase when person is anxious 

2. Escape/Avoidance Removes undesired activities or interactions When instruction or task is too hard/easy, 

interruptive, boring or scary 

3. Tangible/Attention Provides access to preferred items, activities, or 

attention from others 

When the person wants a preferred item, 

activity, or attention from others 
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Skill-based Treatment 
 

 

What is Skill-based treatment? 

 

Skill-based treatment is an intervention that is designed to first teach the student how to communicate their needs more appropriately. We call 

this functional communication training. In addition, the current programme is designed to help the student respond appropriately when their 

communication cannot be honored e.g., they ask for more jump jam, but you can’t provide them because it is time for math. We call this 

tolerance training. In addition to tolerance training, we will also teach the student to occupy themselves until they can communicate again. We 

call this compliance training. 

 

Treatment Aims: 

Decrease the concerning behaviour of the student quickly, safely and reliably by: 

• Increasing communication skills 

• Teach acceptance of transitions  

• Increase the student’s ability to transit from preferred activities to non-preferred activities 
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Overview  
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Stage 1- Functional Communication Training (FCT) 
 

The student is taught to communicate with an appropriate, alternative response that replaces the challenging behaviour (“My way”, “More time 

please”, or “__________________”). We teach this using the following steps: 

 

- We set up a situation that we know previously has resulted in the challenging behaviour (step 1)  

- We demonstrate for the student how to make their functional communication response (e.g., say “more time please” as in step 2). 

Gradually we reduce the support they require as the student starts to produce this functional communication response independently 

- When the student says the functional communication response (step 3), we immediately reward them for requesting with this more 

appropriate response (step 4) 

- When the student independently asks for “more time, please” for 80% of opportunities in two consecutive sessions (10 opportunities per 

session), we can progress to Stage 2 

 

 

 

 

 

 

 

 

Step 1:
Student is engaged in  

activity

Step 2:
Adult says 'Time to 

finish now, say more 
time please’

Step 3:
Student says “More 

time please” 

Step 4: 
Adult says 'Good job for 

asking! you can have 
more time'
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Stage 2- Tolerance Training  
 

Although it is good to teach the student to communicate rather than use their challenging behaviour, it is not always possible to for us to provide 

what they are requesting. We therefore need to teach the student to accept when we have to deny their request. We teach this using the following 

steps: 

- We set the situation up as did for teaching the functional communication response (steps 1-3). However, now when the student says, 

“More time, please”, we say “No” and demonstrate how they need to respond (e.g., “say Okay”, as in step 4). 

- When the student accepts the denial successfully, (saying ‘Okay’ and remaining calm, step 5) they can be immediately rewarded with the 

desired item/activity (step 6) 

- When the student independently says “Okay” and remains calm when we say “No” for 80% of opportunities in two consecutive sessions, 

we can progress to Stage 3 
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Stage 3- Redirection training 
 

This stage of training is designed to teach the student to learn to do something else when we say they can’t have what they ask for. We are 

wanting the student to tolerate that we have said they can’t have something and then to compliant with an adult’s instruction to do something 

else. We teach this using the following steps: 

- We set the situation up as did for teaching the functional communication response (steps 1-3) and the tolerance response (steps 4 and 5). 

However, now when the student says “okay”, rather than giving them praise and access to what they had asked for we redirect them to 

another activity (Step 6)  

- If the student completes the instruction you deliver with no concerning behaviour (step 7), the learner can be given access to their 

preferred item/activity (step 8) 

- Gradually the instructions delivered in Step 6 can be increased in complexity or duration so long as the learner successfully complies 

with the initial, more simple instructions you deliver 

- If the learner finds it difficult to complete an instruction delivered by you in Step 6, you are able to help them with the task 

 

Step 1:
Student is 
engaged in  

activity

Step 2:
Adult says 
"Time to 

finish now, 
say 'more 

time 
please.'."

Step 3:
Student 

says 
“More 
time 

please.” 

Step 4: 
Adult says 
"No, not 

right now. 
Say 

'Okay.'."

Step 5:
Student 

says 
"Okay." 

and 
remaining 

calm

Step 6:
Adult 

delivers 
the 

instruction 
to go to 
another 
activity

Step 7:
Student 

completes 
the 

insturction

Step 8:
Adult 

rewards 
student 

with ccess/ 
more time 

with 
preferred 

item/ 
activity
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How to implement a session: 

 

• Within each session 10 opportunities (i.e., trials) will be contrived by the researcher  

• For every 10 opportunities, the student must produce the correct responses without help and with no concerning behaviour on at least 8 

opportunities, for two consecutive sessions before progressing to the next step 
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Behavioural Skills Training with School Staff 
 

What is Behavioural Skills Training? 

 

- A training procedure that guides you through progressive steps to learn how to implement the skill-based treatment with the student 

- The training package includes instructions, modelling, demonstrative videos, rehearsal, and feedback. 

 

Why are we using Behavioural Skills Training? 

 

- This training procedure has been created to teach you the skills and methods for teaching functional, appropriate communication to 

replace concerning behaviour  

- By teaching you and supporting you to learn the skills to implement the intervention, we can create staff-validated behaviour intervention 
 

 

 

 

 

 



181 

 

 

Behavioural Skills Training Components 
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Training Procedure for Hand-Over Approach 

 

This training procedure has been designed to teach you to implement the skill-based treatment after the student has mastered all three stages of 

training with the researcher, thus a “hands-over” approach to teaching and implementing treatment. 

 

The training procedure used here employs a treatment strategy where the researcher will implement each stage of the training until the student 

has mastered each level of intervention. Once the child has mastered FCR and the tolerance and redirection training during preferred tasks with 

the researcher, you will be introduced into the treatment procedure. You will begin to deliver the FCT treatment procedure for the target task 

compliance training. 

 

Researcher School Staff (SS) 

1.  Teaches the student the functional communication response 

until the response is mastered  

 

2.  Teaches the student the tolerance response until the response is 

mastered  

 

3. The researcher begins redirection training   

4. The student completes the instruction with the researcher The SS can now implement the intervention 

5. The researcher supervises the SS and provides feedback The SS independently continues intervention 
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Treatment Demonstration Video 
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Role Play 

Stage 1- Functional Communication Training 

 

a) Requesting (functional communication response, FCR) with verbal prompt 

 

**student is engaged in activity** 

Adult: “Time to finish now, say ‘more time please’” 

Student: “My way” or “More time please” 

Adult: “Good job for asking! You can have more time” 

 

 

b) Requesting is learnt, NO verbal prompt required 

 

**student is engaged in activity** 

Adult: “Time to finish now” 

Student: “My way” or “More time please” 

Adult: “Good job for asking! You can have more time” 
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c) Student engaged in challenging behaviour after the request is learned, verbal prompt required after 5s 

 

**student is engaged in activity** 

Adult: “Time to finish now” 

Student: “No!”/ whining/ screaming etc. (PB) over 5s 

Adult: say ‘more time please’” 

Student: “My way” or “More time please” 

Adult: “Good job for asking! You can have more time” 
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Stage 2-Tolerance Training 
 

a.) Tolerance response with verbal prompt  

 

**student is engaged in activity** 

Adult: “Time to finish now” 

Student: “My way” or “More time please” 

Adult: “No, not right now. Say ‘Okay’” 

Student: “Okay” 

Adult: “Good job for saying Okay! You can have more time now” 

 

 

b) Tolerance response is learnt, NO verbal prompt required 

 

**student is engaged in activity** 

Adult: “Time to finish now” 

Student: “My way” or “More time please” 

Adult: “No, not right now” 

Student: “Okay” 

Adult: “Good job for saying Okay! You can have more time now” 
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c) Student engaged in challenging behaviour after the request is learned, verbal prompt required after 5s 

 

**student is engaged in activity** 

Adult: “Time to finish now” 

Student: “My way” or “More time please” 

Adult: “No, not right now” 

Student: “No!”/ whining/ screaming etc. (PB) over 5s 

Adult: “Say ‘Okay’” 

Student: “Okay” 

Adult: “Good job for saying Okay! You can have more time now” 
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Stage 3-Redirection Training 
 

a) Student follows and completes the tasks 

 

**student is engaged in activity** 

Adult: “Time to finish now” 

Student: “My way” or “More time please” 

Adult: “No, not right now” 

Student: “OK” 

Adult: “(start with simple instruction for acquired skill/task, then gradually increase the difficulty or complexity of a task)” 

Student: Attempts/completes task  

Adult: “Great job, awesome! You can have more time now”  

 

b) Prompt student to follow and complete the tasks 

 

**student is engaged in activity** 

Adult: “Time to finish now” 

Student: “My way” or “More time please” 

Adult: “No, not right now” 

Student: “OK” 
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Adult: “(start with simple instruction for acquired skill/task, then gradually increase the difficulty or complexity of a task)” 

Student: “No!”/ whining/ screaming etc. (PB) over 5s 

Adult: “First you do this (the task), then you can have more time” 

Student: Attempts/completes task  

Adult: “Great job, awesome! You can have more time now”  
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Appendix I: Treatment Demonstration Video 

 



191 

 

 

Appendix J: Procedural Integrity Checklist 

Procedural Integrity Checklist for IISCA 

Observer: Date: 

Problem behaviour:    

Reinforcer: 

 
Condition Process  
Control  1. Provided reinforcement continuously for whole session 

 
2. Researcher did not respond to problem behaviour  

 
3. Researcher recorded behaviour upon its occurrence  

 

 

Test 1. Researcher removed reinforcement every 30 seconds 
 

2. Researcher provided reinforcers contingent on the 
occurrence of problem behaviour 

 
3. Researcher recorded behaviour upon its occurrence  

 

Control  1. Provided reinforcement continuously for whole session 
 

2. Researcher did not respond to problem behaviour  
 

3. Researcher recorded behaviour upon its occurrence  
 

 

Test 1. Researcher removed reinforcement every 30 seconds 
 

2. Researcher provided reinforcers contingent on the 
occurrence of problem behaviour 

 
3. Researcher recorded behaviour upon its occurrence  

 

Test 1. Researcher removed reinforcement every 30 seconds 
 

2. Researcher provided reinforcers contingent on the 
occurrence of problem behaviour 

 
3. Researcher recorded behaviour upon its occurrence  
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Control  4. Provided reinforcement continuously for whole session 
 

5. Researcher did not respond to problem behaviour  
 

6. Researcher recorded behaviour upon its occurrence  
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Procedural Integrity (Researcher)  

Checklist for Skill-based Treatment 

Observer: 

Date: 

Trials 1 2 3 4 5 6 7 8 9 10 

Sets occasion for functional communication training (e.g., “time to finish”)           

If the learner does not initiate a functional communication response (FCR), 

provide prompt as required.  

          

Adult reinforces the FCR.            

Sets occasion for tolerance training (e.g., “not now”)           

If the learner does not initiate a tolerance response, provide prompt as required.           

Adult reinforces the tolerance response.            

Set occasion for redirection training.            

If the learner does not initiate a redirection response, provide prompt as required.           

Adult reinforces the redirection response.           

If problem behavior occurred, did you continue to prompt appropriate response?           

If problem behaviour occurred 2 trials in a row, did you drop back to an easier 

response? 

          

Did you run the trials in accordance with the ratio as specified on the data sheet?           
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BST-Procedural Integrity checklist 

 

Date: 

School Staff: 

 

 

1. The researcher presents the school staff with the written instructions and 

guides the school staff through the information 

 

2. The researcher discusses the Skill-based Treatment  

3. The researcher shows the school staff the demonstrative video 

3.1 Functional communication training 

3.2 Tolerance training 

3.3 Redirection training 

 

4. The researcher models the trial with the learner in the natural setting 

4.1 Functional communication training 

4.2 Tolerance training 

4.3 Redirection training 

 

5. The researcher practices role-play with the school staff (until the school staff 

reaches the performance criterion) 

5.1 Functional communication training 

5.2 Tolerance training 

5.3 Redirection training 

 

6. Supervised implementation with direct coaching and feedback 

6.1 Functional communication training 

6.2 Tolerance training 

6.3 Redirection training 

 

7. Provide feedback to the school staff on their performance at the end of the 

session 

 

8. The researcher has taken procedural integrity data for the school staff 

implementation 

 



195 

 

 

Appendix K: Social Validity Questionnaire 

 

Social Validity Questionnaire 

Date:	_____________________																								Name	(Initials):	_____________________	

Questions Scale (Circle one) 

1. Rate the extent that you were satisfied with 
assessment of the individual’s behaviour  

1 

Extremely 
Dissatisfied 

2 
 

Dissatisfied 

3 

Somewhat 
Dissatisfied 

4 
 

Undecided 

5 

Somewhat 

Satisfied 

6 

Satisfied 

7 

Highly 
satisfied 

2. Rate the extent to which you were satisfied with 
the goals set for the individual’s behaviour 
intervention 

1 

Extremely 
Dissatisfied 

2 

Dissatisfied 

3 

Somewhat 
Dissatisfied 

4  

Undecided 

5 

Somewhat 

Satisfied 

6 

Satisfied 

7 

Highly 
satisfied 

3. Rate the extent to which you found the 
behavioural techniques used with the individual as 
acceptable  

 

1 

Extremely 
Unacceptable 

2 

Unacceptable 

3 

Somewhat 
unacceptable 

4  

Undecided 

5 

Somewhat 

acceptable 

6 

Acceptable 

7 

Extremely 
acceptable 

4. Rate the extent to which you are happy with the 
general support and communication from the 
researcher 

1 

Extremely 
Dissatisfied 

2 

Dissatisfied 

3 

Somewhat 
Dissatisfied 

4  

Undecided 

5 

Somewhat 

Satisfied 

6 

Satisfied 

7 

Highly 
satisfied 
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 5. Rate the extent to which you thought the 
behaviour intervention training was helpful for 
both you and the individual 

1 

Extremely 
Dissatisfied 

2 

Dissatisfied 

3 

Somewhat 
Dissatisfied 

4  

Undecided 

5 

Somewhat 

Satisfied 

6 

Satisfied 

7 

Highly 
satisfied 

6. Rate the extent to which you are satisfied with the 
individual’s improvement in behaviours so far 

1 

Extremely 
Dissatisfied 

2 

Dissatisfied 

3 

Somewhat 
Dissatisfied 

4  

Undecided 

5 

Somewhat 

Satisfied 

6 

Satisfied 

7 

Highly 
satisfied 

7. Would you recommend similar services for a 
person in a similar situation? 

1	

Extremely 
Dissatisfied	

2	

Dissatisfied	

3	

Somewhat 
Dissatisfied	

4  

Undecided	

5	

Somewhat 

Satisfied	

6	

Satisfied	

7	

Highly 
satisfied	

8. Do you feel more confident when encountering 
more problematic situations? (e.g., interrupting a 
preferred activity or providing instructions to 
complete a task) 

1	

Extremely 

unconfident	

2	

Unconfident	

3	

Somewhat 
unconfident	

4  

Undecided	

5	

Somewhat 

confident	

6	

Confident	

7	

Highly 
confident	
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Appendix L: Generalization Procedure 

Post-lockdown Baseline and Generalization Baseline 

Post-Lockdown Baseline 

A probe session was conducted with all participants as the first session after the 

lockdown. It consisted of one trial of the students’ current level to evaluate any changes to 

their skills. If the mastered responses were maintained, sessions continued as planned. If 

mastered responses dropped, sessions dropped back to previous levels as needed. 

Generalization Baseline.  

A probe session was conducted by the school staff after the last session of CT. It 

consisted of 3 trials of CT to evaluate the students’ acquisition of generalization. A correct 

response was defined as the student independently following the school staff instructions 

within 5s without any PB. An incorrect response was defined as an incorrect response or no 

response within 5s of the delivery of the SD. There were no consequences for either correct 

or incorrect responses, to avoid any teaching. PB was continued on extinction. A mastered or 

easy instruction (previously determined with the respective school staff) was immediately 

delivered to ensure students could access the reinforcer and avoid PB. 

If the students emitted one or less correct responses, then generalization was considered 

unknown and generalization training was begun. If the student emitted three correct 

responses, generalization was considered achieved. If the student emitted two correct 

responses, two more probe trials were conducted. If two more correct CRs were emitted, 

generalization was considered achieved. 

Generalization 

The SBT was extended across all students and extended outside the meeting room to 

their regular classroom for students in the hand-over group. Treatment extension was specific 
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to each student based on the goals and expectations identified from the open-ended interview. 

The researcher trained the school staff in treatment implementation in one of two training 

conditions: hands-on and hand-over. Then the school staff implemented the generalization 

sessions with their respective students in the regular classroom. The procedures for school 

staff training were as below. 

Maintenance 

A 4-week maintenance session was conducted by the school staff while the primary 

researcher was present. The maintenance session was the same as the last level of CT. 

Post-BST 

The generality of school staff implemented SBT was then evaluated. Once the student 

mastered the CR with the research, the school staff independently implemented the treatment 

extension sessions. These were the same as the last session of CT, which involved school 

staff implementation of all FCT, TT, and CT trials, with supervision and feedback from the 

researcher. 


