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Abstract
Positive behaviour support (PBS) is recognised as an evidenced based approach to addressing challenging behaviours exhibited by people with intellectual disabilities (IDD). The quality of staff performance is a crucial determinants of client outcomes but the comparative effectiveness of PBS training methods with regard to staff behaviour is rarely studied. The purpose of the current programme of research was to examine the effectiveness of behavioural training protocols in providing frontline care staff with the knowledge and skills required to deliver PBS.
Firstly, a systematic review was conducted to expand on previous reviews of PBS training by including recent studies of PBS training and refining inclusion criteria to be more relevant to social care settings. Results indicated that training duration, skills practice and supervision were important determinants of positive training outcomes. The need for more comparision and control trials was also identified. 
Study 1 investigated the comparative effectiveness of behavioural skills training (BST) and workshop training on staff knowledge and competence, finding that there were no differences between groups in knowledge or competence at post-test. An analysis of interview data indicated that participants preferred BST and had a positive view of PBS. Participants believed that organisational factors, training individualisation and skills practice were important determinants of training success.
In Study 2, a three-arm randomised controlled trial evaluated the comparative effectiveness of programmed instruction (PI), standard online instruction (SOI) and workshop training on participants attitudes, knowledge and application of knowledge related to PBS. It found that knowledge and application score increases were highest for those in the PI condition and lowest within the workshop condition. No changes to attitudes to challenging behaviour were observed following training.  
Study 3 utilised a within-subjects, pre-post-test design to evaluate the impact of PI training on the participants’ attitudes to challenging behaviour, knowledge of PBS, burnout and intervention design abilities. Results indicated that PI based PBS training was effective in increasing staff knowledge. While burnout was observed to have decreased following training, no changes in attitudes to challenging behaviour or intervention design ability were observed.  
The findings of the thesis indicate that in addition to previously identified features of PBS training, training methodology impacts significantly on training outcomes. They also suggest that online PI-based PBS training is an effective training methodology. Evidence from the thesis’ studies isuggest that PBS training can have positive impacts on outcomes with regard to PBS knowledge, performing behaviour analytic procedures, applying knowledge and staff burnout. Implications for future PBS training research and practice are discussed.
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[bookmark: _Toc88332614]1.1 Introduction
This chapter will outline the explanatory model of challenging behaviour that is relevant to Positive Behaviour Support (PBS). In order to achieve this, the current chapter will start by outlining the current definition of intellectual and developmental disabilities (IDD) and challenging behaviour. It will also consider the prevalence of IDD and challenging behaviour. Additional information will be provided regarding the relationship between Applied Behaviour Analysis, Normalisation, Person Centred Planning (PCP) and PBS.  

[bookmark: _Toc88332615]1.2 Intellectual Disability/Intellectual or Developmental Disability

[bookmark: _Toc88332616]1.2.1 Definition/Terminology
Intellectual Disability (ID) and Intellectual Developmental Disability (IDD) are terms that are often used to describe to describe a variety of lifelong conditions that manifest in childhood or before adulthood and result in limitations in adaptive functioning as well as below average intellectual functioning (Salvador-Carulla et al., 2011). While ID has long been recognised as a condition (e.g. Heber, 1959), several different definitions and classification systems have been proposed over the years. Furthermore, practice with regard to the diagnosistic process and terminology has varied across time and culture. This chapter will summarise the main points of interest with respect to these issues.
	Intellectual disability is a term now commonly used in place of mental retardation.  The term mental retardation had come to acquire negative connotations over time, however, like intellectual disability, it was also originally introduced as a term to replace other, older phrases that had  negative connotations (e.g. idiocy, imbecility, feeble mindedness, mentally deficient, moron; Wehmeyer et al., 2008)
	 One of the earliest definitions of mental retardation was published in 1961 in a manual produced for the American Association on Mental Retardation (AAMR). This document defined Mental Retardation as “subaverage general intellectual function which originages in the developmental period and is associated with impairment in adaptive behaviour” (Heber, 1961, p. 3). While this definition of “adaptive behaviour” has been criticised for being vague (Greenspan & Switzy, 2005), in emphasising matters related to maturation, learning and social adjustment, it represented a departure from earlier attempts to define Mental Retardation that had focused only on intellectual functioning (Parmenter, 2011).  The AAMR definition was revised on multiple occassions (e.g. 1973; 1983; 1992; 2002) before the term was finally abandoned and replaced with the term “intellectual disability” (2010).
Similarly, the Diagnostic and Statistical Manual of Mental Disorders-5 (DSM-5; American Psychological Association, 2013) introduced the terms ID and IDD to replace the term mental retardation. Intellectual Disability (ID) and Intellectual Developmental Disorder (IDD) are placed in the category of neurodevelopmental disorders. Under the DSM-5 criteria, IDD can be classified as mild, moderate, severe or profound based on its impact on three domains. The first domain is conceptual and incorporates skills related to memory, language, academic performance and reasononing. The second domain is social and relates to communication and skills associated with social relations. The third domain is practical and incorporates skills related to daily living (e.g. hygiene skills, money management, leisure skills, vocational skills). 
While the DSM-5 provides the official classification for mental disorders in the USA, many other jurisdictions prefer to use the World Health Organisation’s International Classification of Diseases -11  (ICD-11). Under the ICD-11,  the term “Mental Retardation” is replaced by “Disorders of Intellectual Development” (DID). As with the changes made in DSM-5, this was necessary due to the offensive nature of terms used in previous versions of the ICD. Disorders of Intellectual Development is similar to IDD/ID as defined in the DSM-5 in in its description of intellectual disability, however it conceptualises DID as a health condition rather than a disability.	
Within the UK, the term “Learning Disability” has been used by many statutory bodies within health and education (McCllion, Gerretti, Beange & McCarron, 2019). The term is applied to conditions that affect the way a person understands information and how they communicate (McCallion et al, 2019).  While the term “intellectual disability” is increasingly used within UK research, the term “learning disability” continues to be used within service settings.  Throughout this thesis, the term IDD will be used to refer to individuals with developmental disorders and intellectual disabilities, unless referring to more specific populations as described by research that is cited. 

[bookmark: _Toc88332617]1.2.2 Prevalence
Maulik, Mascarenhas, Mathers, Dua and Saxena (2011) conducted a meta-analysis and systematic review of 52 studies on the prevalence of ID and found a prevalence rate of 10.37/10,000. However, significant heterogeneity was noted between studies with regard to prevalence rates depending on income group, population type and age. They found that prevalence rates were highest in low to middle income countries, in studies that examined childhood rather than adult populations and where psychological assessments were used to provide a diagnosis. 
	Estimates are complicated by the absence of independent verification of diagnosis, with diagnostic practices varying across time and the shifts from intelligence quotient (IQ) based diagnosis to a focus on adaptive functioning (McKenzie, Miltion, Smith & Oulette-Kuntz, 2016). The development and differential availability of pre-natal screening for conditions such as Down Syndrome may also impact on prevalence estimates as a result of elective termination of pregnancy (McKenzie, Miltion, Smith & Oulette-Kuntz, 2016).   

[bookmark: _Toc88332618]1.3 Autism
[bookmark: _Toc88332619]
1.3.1 Definition
Autism spectrum disorder (ASD) is conceptualised as a neurodevelopmental disorder characterised by deficits in social communication and social interaction as well as restricted repetitive behaviours and interests (DSM-5; American Psychological Association, 2013).
The term autism was first used in early 20th century by the Swiss psychiatrist Bleuler when describing the way in which people with schizophrenia were sometimes observed to withdraw from reality (Bleuler, 1911). The term was later adopted by Kanner (1944) to describe the distinctive behaviour of some of the children they were treating and to differentiate it from childhood schizophrenia. By the 1960s, Infantile Autism had been recognised as a legitimate, if rare, disorder (Timimi & McCabe, 2016) and was later expanded into the concept of Autistic Spectrum Disorders by Lorna Wing and her colleagues (Wing & Gould, 1978). 
Wing and Gould (1978) identified 3 core symptoms associated with autism. These included a social interaction impairment, a two-way social communication impairment and an imaginative activities impairment. These three impairments became known as the “triad of impairments”. Wing and Gould noted that the participants they used as part of their studies varied in the degree to which they expressed the three impairments and thus noted that autism could be a spectrum disorder. The “triad of impairments” was influential on the formation of diagnostic criteria which tended to incorporate the triad in their diagnostic criteria for autism. This can be seen on examination of the criteria included in the Diagnostic and Statistical Manual of Mental Disorders—Fourth Edition (DSM-IV, American Psychiatric Association, 1994) and the Diagnostic and Statistical Manual of Mental Disorders—Fourth Edition, Text Revision (DSM-IV-TR, American Psychiatric Association, 2000).
Most recently, the Diagnostic and Statistical Manual for Mental Disorders—Fifth Edition (DSM-5, American Psychiatric Association, 2013) introduced significant changes to the diagnosis of ASD and related conditions. In the first instance, the publication no longer includes a ‘triad of impairments’, and instead lists two impairment categories: Social Communication, and Restricted and Repetitive Behaviours (RRB). The category of Restricted and Repetitive Behaviours now also includes hyper- and hypo- sensitivity to sensory input. Secondly, the subcategories of autistic disorder, Asperger’s disorder, childhood disintegrative disorder and pervasive developmental disorder not otherwise specified (PDD-NOS) have been incorporated under a single diagnosis labelled autism spectrum disorder (ASD), with severity levels from one to three, Level 1 representing the lowest degree of impairment and Level 3 the highest. 
The inclusion of severity levels represent an attempt to address inter-observer agreement issues with regard to diagnosis of DSM-IV subcategories of autistic disorder (Lord and Bishop, 2015). Under the more recent DSM 5 criteria, a person’s symptom severity in each of the two domains (Social Communication and RRB) can be classified as “Requiring support”, “Requiring substantial support” or “Requiring very substantial support” (American Psychiatric Association, 2013). 
[bookmark: _Hlk58329449]The DSM 5 manual includes text explanation and some examples of each severity level for the two domains. For example, the text suggests that a level three rating for communication would be appropriate for somebody who has “few words of intelligible speech” and “who rarely initiates interaction” while a level one rating would be appropriate for someone capable of speaking “in full sentences” but whose conversations often “fail” and who has difficulty making friends.  Similarly, with regard to RRB, the DSM 5 manual recommends a level 3 rating for someone whose restricted or repetitive behaviours cause “extreme difficulty” that “markedly interfere with functioning in all spheres” while a level rating would be appropriate for someone whose inflexibility causes “significant interference with functioning in one or more context”. However, these examples are not exhaustive and ratings remain somewhat subjective (Mazurek et al., 2019).

[bookmark: _Toc88332620]1.3.2 Prevalance 
There has also been a dramatic increase in the number of people being diagnosed with autism. However, it remains unclear if this represents an increase in occurrence or an increase in diagnosis as a result of diagnostic criteria changes and/or the availability of improved diagnostic tools and training (Leonard et al, 2010). The first epidemiological study of autism indicated a prevalence of 4.5 per 10,000 (Lotter, 1966).  More recent figures are as high as 1 in 68 American children, with higher rates noted in boys than girls (CDC, 2014). Evidence also suggests significant variance between geographic regions within countries such as India and Canada (Arora et al., 2018; Ouellette-Kuntz et al., 2014).

[bookmark: _Toc88332621]1.4 The Relationship Between Intellectual Disability and Autism

Under DSM-5 criteria, it is not necessary to diagnose both ID and ASD. Instead, those providing diagnoses for ASD must use the specifier “with or without accompanying intellectual impairment” (DSM-5, p. 51, American Psychiatric Association, 2013). The WHO’s definition of ID includes individuals with autism who have intellectual impairments. This reflects the fact that ASD has long been associated with ID, however the extent of overlap remains unclear. 
Wing and Gould (1979) identified 11% of a group of children with severe ID as autistic. La Malfa, Lassi, Bertelli. Salvini and Placidi (2004) found that 40% of their participants with an ID had ASD while 70% of participants with ASD also had ID. Bryson, Bradley, Thompson and Wainright (2008) found that 28% of their participants with ID also qualified for a diagnosis of ASD. Analysing epidemiological data with regard to the prevalence of ASD and ID is complicated by the fact that diagnosis is not typically independently established and is often based on historical reports which utilised a variety of different terminologies, processes and operational definitions (McCallion, Ferretti, Beange & McCarron, 2019). Complicating matters further, it has also been found that as rates of ASD diagnoses increase, diagnosis of ID tends to decrease (Shattuck, 2006), and diagnostic substitution may help to explain the increase in ASD diagnoses noted over the past three decades. It is likely that some older individuals who received a diagnosis of mental retardation or learning disability might have received a diagnosis of ASD had they presented for diagnosis at an older age. Conversely, it seems likely that many of those who receive a diagnosis of ASD today would have received a diagnosis of intellectual disability had they been born during earlier decades.  
[bookmark: _Toc88332622]
1.5 Challenging Behaviour
[bookmark: _Toc88332623]
1.5.1 Definition
Challenging Behaviour (or Behaviours that challenge) is commonly defined as “culturally abnormal behaviours of such an intensity, frequency or duration that the physical safety of the person or others is likely to be placed in serious jeopardy, or behaviour which is likely to seriously limit use of, or result in the person being denied access to, ordinary community facilities” (Emerson, 1995, p 4). A similar definition of challenging behaviour is provided by the Royal College of Psychiatrists, “behaviour of such an intensity, frequency or duration as to threaten the quality of life and/or the physical safety of the individual or others and is likely to lead to responses that are restrictive, aversive or result in exclusion” (Royal College of Psychiatrists et al., 2007, p.10). 

1.5.2 Estimates of Prevalence of Challenging Behaviour in Individuals with ASD and ID
Challenging Behaviour is associated with negative implications for those engaging in them (McTiernan, Leader, Healy, & Mannion, 2011). These can include problems with regard to learning and the development of skills (Emerson, 2001), placement breakdowns (Allen, 1989), abuse (Emerson, McGill, & Mansell, 1994), physical impairment and even death (Klonsky, 2007). 
In a recent study, Bowring, Totsikia, Hastings and Toogood (2017) found an overall challenging behaviour prevalence rate of 18.1% in a Jersey-based study conducted with 265 adults with intellectual disabilities.  However, considerable variability exists between challenging behaviour prevalence studies. Jones et al. (2008) conducted a study in Scotland where results indicated a 22% rate. In a Welsh study, Lowe et al. (2007) estimated that only 10% of people with intellectual disabilities engage in challenging behaviour while in a Norwegian investigation, Holden and Gibsen (2006) provided a 4% prevalence figure.  
  Research into specific forms of challenging behaviour indicates that these estimates may be conservative. For example,  prevalance rates of 50% for self-injurous behaviour (SIB) have been found in individuals with ASD (Richards, Oliver, Nelson and Moss, 2012) and 24% for individuals with an intellectual disability (Prangnell, 2009). Similarly, studies of the prevalance of aggressive behaviour in populations of children with autism indicate estimate levels of 53.7% based on parental report (Mazurek et al., 2013), while some studies of aggressive behaviours in individuals with intellectual disabilities report a prevalence rate of 51.8% (Crocker, Mercier, Lachapelle, Brunet, Morin & Roy, 2006). 
Estimating levels of challenging behaviour can be difficult as labelling behaviours as challenging depends on contextual factors such as an individual’s age, the setting in which the behaviour occurs and the cultural background of an individual. While challenging behaviour may be contextual, many of the previously reported prevalance studies focus on the topography of behaviour. Some of the studies have used behaviour assessment tools that include ratings of severity (e.g. Bowring, Totskia, Hastings, Toogood & McMahon, 2017) in order to provide a more complete account of the nature of challenging behaviour prevalence. However, even when information regarding severity, frequency and topography is present, it is impossible to definitively determine if a behaviour challenges. For example, stereotyped behaviours that occur on an hourly basis may or may not be challenging based on the health status of the individual engaging in stereotypy, the duration of an episode, the degree to which it impairs an individual’s ability to achieve other desired goals, their physical environment and other contextual factors. 
As outlined in the preceding paragraphs, depending on the population, location and methodology used, prevalance figures for challenging behaviour in people with autism and intellectual disability can range from 4% to 53.7%. While determining an accurate figure for the prevalance of challenging behaviour in populations with a diagnosis of IDD may be difficult, what remains clear is that it is a common and substantial problem for individuals who engage in such behaviour and for their families and carers. Furthermore, in the absence of effective intervention, there is evidence to suggest that challenging behaviour maintains over long periods of time (Totsika, Toogood, Hastings & Lewis,  2008).

[bookmark: _Toc88332624]1.6 Positive Behaviour Support
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1.6.1 Introduction to Positive Behaviour Support

Throughout its history, there have been a variety of different definitions provided for Positive Behaviour Support (PBS). The first widely accepted definition of PBS was provided by Horner et al. which defined PBS as “an integration of technology and values” (1990, p. 125). They emphasised nine characteristics. Some of these characteristics related to technology. These included establishing relations via functional analysis, teaching new skills, the use of antecedent interventions, using contingent and contingent reinforcement, making ecological changes and using mutli-element support. Others related to values or processes. These included minimising the use of aversives (e.g. reprimands or aversive stimuli) and emphasiing lifestycle changes. 
The definition reflected the researchers’ desire to distinguish PBS from the perceived dominant approach to addressing challenging behaviour that frequently relied upon the use of aversive procedures and did not address institutional issues that had a negative impact on an individual’s quality of life (e.g. Rernzglia & Bates, 1983). Over the years, several researchers have suggested alternative definitions or additions to Horner and colleagues’ definition (Carr et al. 2002; LaVigna & Willis, 2005; Allen, James, Evans, Hawkins & Jenkins , 2005) but they are broadly similar in focus. One element on which most PBS advocates agree is that PBS’ origins can be traced to three traditions -  Normalisation, Person Centred Planning and Applied Behaviour Analysis (Carr et al., 2002).  

[bookmark: _Toc88332626]1.6.2 Normalisation
The term normalisation – as used when referring to individuals with IDD – first gained prominence in Scandinavia during the late 1960’s (Carr et al., 1999).  It referred to moves toward creating living conditions for individuals with intellectual disabilities and developmental disorders that are as close to those experienced by typically developing individuals as possible with respect to living, working, leisure and housing conditions.  It was contrasted with traditional models that tended to segregate individuals with intellectual disabilities and place them in institutionalised settings (Kliewer & Drake, 1998).  
American theorists adapted the Scandinavian model as they believed that it was overly focused on equality and rights that many individuals with intellectual disabilities could not use effectively (Wolfensberger, 1972). The American model of normalisation drew on deviancy theory (Bronston, 2011), and it was believed that the model applied not just to individuals with intellectual disabilities or developmental disorders but also to others who were members of groups that were devalued by society. 
Wolfensberger (2000) argued that vulnerable groups within society are a high risk of being systematically devalued by society. Groups who are devalued are seen as being different or lesser and are often rejected by society. The results of such rejection can be seen when the majority of people believe that the differential treatment of such people is appropriate and to the devalued person’s benefit. Such treatment is often then seen as natural. An example of this can be seen in the way that individuals with intellectual disabilities and/or developmental disorders are sometimes expected to attend special schools (Kliewer & Drake, 1998).
Normalisation has been criticised for being based on a medical model of disability (Timimi & McCabe, 2016) where the disability is situated within the person. Advocates of the social model of disability instead argue that it is society, rather than characteristics inherent within an individual, that disables (Oliver, 1993). Some argued that normalisation advocates sought to encourage or force atypical individuals to conform to social norms in order to gain acceptance from wider society (Wolfebsberger, 1980). In response to this some advocates of Normalisation (e.g. Perrin & Nirje, 1985) sought to distance themselves from such arguments and emphasised that normalisation did not mean enforced normalcy. Instead, they argued that normalisation means accepting individuals with disabilities within normal society. In response to the confusion around the meaning of normalisation, Wolfensberger (1983) abandoned the term and chose instead to use the term Social Role Valorisation  to emphasise the fact that Normalisation was not about normalcy but about ensuring that the social roles of individuals from potentially vulnerable groups are not subject to devaluation. 

[bookmark: _Toc88332627]1.6.3 Person Centred Planning
Person-centred planning developed in parallel with the Normalisation movement. It represents a blend of ideology and strategy (Holbourn, 2002). It is a way of planning care that is to be delivered for an individual with a disability that places that individuals’ needs and desires at the centre of the plan. It is contrasted with forms of planning that place the needs of an institution, staff or other individuals at the centre of planning. 
[bookmark: page2]There are a variety of person-centred planning tools published (Mount, 1994; Smull & Harrison, 1992; Butterworth et al., 1993) and, within the UK, local authorities now attempt to use assessment templates designed to facilitate person-centred planning (Booth, 2000).  Typically, when person-centred planning occurs, the most important people in a person’s life are brought together with the individual (if they possess the capacity and desire to participate) in order to discuss what is important, identify core goals and plan how to achieve them while being consistent with core values (Holbourn, 2002). There is typically a facilitator who leads the group through a meeting or series of meetings, where all of those people who are important to/for the focus person have an opportunity to contribute their views and discuss the best ways to achieve these goals, keeping in mind any material obstacles and identifying ways to overcome them. The group usually meets periodically to discuss progress towards the goals and to adjust the plan where required (Holbourn, 2002).

1.6.4 Applied Behaviour Analysis
Behaviour Analysis grew out of the scientific study of the principles that govern learning and behaviour (e.g., Brown & Jenkins, 1968). It has two main areas of scientific activity: the experimental analysis of behaviour (EAB), and applied behaviour analysis (ABA). The Experimental Analysis of Behaviour is the basic science of this field. This basic, often laboratory-based research into how organisms learn provides the scientific foundation for ABA. Applied Behaviour Analysis is simultaneously an applied science that develops the means for changing dimensions of behaviour and a profession that provides services to meet diverse behavioural needs in areas such as health and safety, sports, organisational management, literacy and numeracy (Behaviour Analysis in Ireland, 2013).  
[bookmark: bbib60]While ABA is best conceptualised as a framework for the practice of the science of Behaviour Analysis, it is frequently confused with a particular type of programme (Keenan & Dillenberger, 2011).  Critics sometimes compare ABA with treatments such as the Treatment and Education of Autistic and related Communication-handicapped Children  (TEACCH; Mesibov, Shea, & Schopler, 2004) or confuse it with discrete trial training (e.g. Barbera & Kubina, 2005).
This is why many individuals equate ABA with a type of programme delivery (e.g. discrete trial training), rather than with the scientifically established principles of behaviour from which its methods and training procedures are derived. Cooper, Heron, and Heward (2020) provided one of the most authoritative definitions of ABA commonly used during Behaviour Analysts’ training: “Applied Behavior Analysis is the science in which tactics derived from the principles of behavior are applied systematically to improve socially significant behavior and experimentation is used to identify the variables responsible for behavior change” (p. 19). The defining characteristics of ABA highlighted by Cooper, Heron and Heward (2007) reflect the seven essential elements of ABA discussed by Baer, Wolf, and Risely (1968) in the first issue of the Journal of Applied Behaviour Analysis:
· Interventions should be applied; i.e. the behaviours that are chosen for intervention should have some benefit for the person who is involved in the behaviour change process (Baer, Wolf & Risley, 1968).
· Interventions should be behavioural; i.e. alterations to the physical or changes in the characteristic behaviour and responses of behaviour change agents should be systematically recorded using appropriate measurement systems (Baer et al., 1968).
· Interventions should be analytic; i.e. evidence of effectiveness should be demonstrated through carefully collected data with the use of experimental designs as appropriate.  (Baer et al., 1968).
· Interventions should be technological; i.e. the behaviour-change techniques used should be described completely and in sufficient detail that other appropriately trained individuals can duplicate them (Baer et al., 1968).
· Interventions should be conceptually systematic; i.e. interventions are logical within the context of established principles of behaviour (e.g. reinforcement, extinction, shaping; Baer et al., 1968).
· Interventions should be effective; i.e. the program should seek to alter behaviour to a degree that is socially significant for the client (Baer et al., 1968).
· Interventions should display generality; i.e. a behaviour change should be observed across all relevant environments and not just in the therapeutic setting. (Baer et al., 1968).
[bookmark: page3]Applied Behaviour Analyisis constitutes the design, implementation, and assessment of instructional and environmental modifications to produce socially significant improvements in human behaviour through skill acquisition, at an accelerated rate, and the diminution of problematic behaviour (Behaviour Analysis in Ireland, 2013). While many interventions for people with autism and/or intellectual disabilities may sometimes have superficial similarities to strategies sometimes used with behavioural interventions, they do not demonstrate the characteristics outlined above. 

[bookmark: _Toc88332628]1.6.5 Relationship Between PBS & ABA
Within ABA and PBS, challenging behaviour is explained in terms of interactions between observable environmental events and an individual organism. Identifying the stimuli and settings that evoke challenging behaviour and the variables responsible for its maintenance enables appropriately-trained individuals to identify the function of behaviours (LaVigna & Willis, 2012). Once a function is identified, a skilled professional can implement interventions designed to teach functionally equivalent skills and decrease the probability of the occurrence of the behaviours of concern. For example, if the function of a particular behaviour was escape from demands, the therapist could teach the individual to ask for a break (a functionally equivelent verbal response) and this reduces the motivation to engage in the behavior of concern.
Factors that are involved in maintaining problematic behaviour can be identified through a variety of means, including informant methods (Durand & Crimmins, 1988), direct observation, or experimental environmental manipulation, typically referred to as functional analysis (Iwata, Dorsey, Slifer, Bauman & Richman, 1994).  Collectively, these procedures are known as Functional Behaviour Assessment (FBA; McCahill, Healy & Lydon, 2014). 
The three term contingency is a fundamental concept in behavior analysis. When conducting a FBA, direct (e.g.  behaviour frequency data collected during observations) and indirect (questionnaire data) methods are used to identify motivational factors (e.g. sleep deprivation or medication) and the features of the three term contingency (McCahill, Healy & Lydon, 2014). Data collected are used to formulate a hypothesis about the three factors that comprise a contingency: antecedents (A), behavior (B), and consequences (C). An antecedent is a stimulus or event that evokes/inhibits behavior by indicating that a particular consequence is the probable outcome will follow a behaviour (Meredith et al., 2014). A behaviour can be defined as the act of the organism on its environmnet (i.e. what people say or do; Skinner, 1938). Behaviors are followed by consequent events that affect the future rate, duration, and/or intensity of the behavior. Consequences that strengthen a dimensions of the behaviour are classified as reinforcement while those that weaken a dimension of a behaviour are typically classified as punishment (Kodak & Halbur, 2020). 
While both ABA and PBS utilise the principles of behaviour in an attempt to make socially significant changes that demonstrate generality for individuals with challenging behaviours and use functional behaviour assessments to create function-based interventions, some PBS advocates argue that PBS is a separate science or discipline (Carr et al., 2002; Sisson, 1992).  For example, Dunlap, Carr, Horner, Zappone and Schwartz  (2008) argue that while ABA and PBS have large areas of overlap, there are significant differences. They argue that PBS uses multiple theories and methodologies, that it places an emphasis on social validity that is not found in ABA and that they focus on dependent variables (e.g. episodic severity of challenging behaviour) and independent variables (organisation level interventions) not typically addressed in ABA research. 
Others argued that the differences between ABA and PBS are differences in emphasis rather than differences in values or technology. For example, Carr and Sidener (2002) highlighted the presence of eight key features of PBS in ABA research and practice. The features were: person-centred planning, functional assessment, multi-component interventions,  systems-level changes, non-aversive interventions, altering the environment, ecological validity and meaningful outcomes linked to quality of life. 
Some prominent behaviour analysts have heavily criticised PBS for what they regard as its failures. Johnston, Fox, Jacobson, Green and Mulick (2006) argued that the values PBS advocates claim distinguish it from ABA are accepted by many professionals including behaviour analysts but that where ABA considered the effectiveness of intervention first, PBS advocates, by placing values first, could sometimes deny people effective interventions. They also criticised PBS advocates for advocating for less technical versions of ABA that required less staff training and for misrepresenting ABA practice within its descriptions of ABA and PBS.  Others, such as Wacker and Berg (2002), have argued that PBS could not be regarded as a science as it is not based on science and proposed that PBS should be regarded as a service delivery model. 
Research into the attitudes of ABA and PBS practitioners indicate that while ABA and PBS practitioners both rate the core components of PBS and ABA favourably, they differ in their attitudes in minor, if consistent, ways (Filter, Tincani & Fung, 2009). Trends for treatment acceptability are similar between both groups; however, ABA practitioners rated all intervention strategies (e.g. Differential Reinforcement, Extinction, Response Cost, Overcorrection) as more acceptable than PBS practitioners (Brown, Michaels, Oliva & Woolf, 2008 ). Interestingly, trends for treatment acceptability demonstrated that both sets of  practitioners reported reduced use of consequence-based procedures including punishment and seclusion over time. Suprisingly, when it came to the justification for the use of such procedures, behaviour analysts were more likely to cite ethics as a reason for not using consequence-based procedures while PBS practitioners cited research based alternatives as the most important rationale (Brown, Michaels, Oliva & Woolf, 2008).

[bookmark: _Toc88332629]1.6.6 Definition used for the Purpose of this Research
This research will adopt the definition of PBS of Gore et al. (2013).  The authors provided a definition that was designed to synthesise the previous attempts to define PBS. It describes PBS as a multi-component framework for understanding challenging behaviour rather than a science, a single therapeutic approach or philosophy. This is the definition advocated by the UK Positive Behaviour Support Competence Framework (UKPBS, 2016) and it is widely accepted by PBS practitioners within the UK. Due to its comprehensiveness and acceptability within the UK, this is the definition that will be used throughout this thesis. Gore et al’s definition (2013) identified 10 overlapping elements that are categorised as relating to values, theory or evidence base, and process. Elements identified as primarily relating to values included a focus on the prevention and reduction of challenging behaviours occuring within the context of increased quality of life. Furthermore, inclusion, participation and the defence of valued social roles were identified as in this category. So too were constructional approaches to intervention design that build stakeholder skills and opportunities and stakeholder participation informing, implementing and validating assessment and intervention practices. Finally, eschewing aversive and restrictive practices was also related to values. Elements relating to theory and evidence base included an understanding that challenging behaviour serves important functions for people, the primary use of applied behaviour analysis (ABA) to assess and support behaviour change and the secondary use of other complementary, evidence-based approaches to support behaviour change at multiple levels of a system. Included within the process category one finds a commitment to a data-driven approach to decision making at every stage, the use of functional assessment to inform function-based intervention, the use of multi-component interventions to change behaviour (proactively) and manage behaviour (reactively) and implementation support, monitoring and evaluations of interventions over the long term.

[bookmark: _Toc88332630]1.6.7 Effectiveness of PBS
Carr et al. (1999) conducted a research synthesis to examine the effectiveness of PBS.  The synthesis included 109 articles that encompassed 230 individuals and 366 reported outcomes. When examining the effects of PBS on challenging behaviour, they defined a successful intervention as a 90% reduction from baseline levels and found that 51.6% of the studies achieved this criterion. They also found that, if the success criterion was lowered to 80%, 68% of cases would meet the criteria for successful intervention. 
Maquis et al. (2000) conducted a meta-analysis based on the Carr et al. (1999) database. They also found PBS to be effective and noted that larger effect sizes were present when functional assessments were used and when typical agents (e.g. parents, teachers, carers) and typical settings (e.g. homes, schools) were used (as opposed to researchers deliering interventions in proxy settings). It is noteworthy that the data used by Carr et al. (1999) and Maquis et al. (2000) included studies not based on functional assessment, that did not use multi-component interventions and many of the studies included did not explicitly identify as PBS. As such, it is unclear if the results of Maquis et al.’s meta-analysis represent evidence for the effectiveness of PBS, some of the component practices used within PBS or a more general category of  behavioural interventions for challenging behaviour.
Snell, Voorhees and Chen  (2005) carried out a descriptive analysis of 111 studies related to school-aged individuals with disabilities. Unlike Carr et al. (1999), they only included studies that reported the use of functional assessment or functional analysis in the treatment of challenging behaviour but also included studies not explicitly identified as PBS and those using punishment in their interventions. Their results indicated that 97% of studies reported a reduction in challenging behaviour. However, the level of reduction was not reported. This was an unfortunate omission because it is possible that not all of these studies may have reported reductions that were clinically significant. It is unlikely, for example, that a 5% reduction in challenging behaviour would make a meaningful impact with regard to the quality of life for an individual engaging in severe self-injury. 
Hassiotis et al (2009) conducted a randomised controlled trial to investigate the effectiveness of PBS for adults with learning disabilities. Sixty-three participants were assigned to either standard treatment from a community learning disability team or into standard treatment with PBS from a specialist behaviour team.  Challenging behaviour was found to be reduced by 43% in the PBS group compared with the treatment as usual group.
LaVigna and Willis (2012) carried out a literature review related to PBS effectiveness.  They excluded studies that utilised aversive procedures, that did not use multi-element interventions and those not related to non-severe challenging behaviour. When training studies were excluded, they found five studies representing results for 24 individuals. On the basis of the results of these studies, LaVigna and Willis concluded that PBS was an effective intervention for reducing severe challenging behaviour. 
McGill et al. (2018) conducted a pragmatic, clustered, randomised control trial to examine the impact of Setting Wide Positive Behaviour Support (SWPBS) on the challenging behaviour of adults living in group based residential homes and the quality of support provided by their staff. Eleven settings, called clusters, were randomly assigned to the PBS condition while 13 were randomly assigned  to the control condition. Post-intervention, outcomes from nine PBS settings were reported. Long-term follow-up data (12-18 months) were available for seven clusters. With regard to the control condition, data were available for 12 clusters at post-interventions and 10 were available at the follow up.  Challenging behaviour ratings decreased signiﬁcantly more for clusters in the  experimental condition than in the control condition and this difference was maintained at follow-up, however there were no significant difference between conditions with regard to quality of life measures. 

[bookmark: _Toc88332631]1.6.8 Use of PBS in the UK
In spite of the evidence supporting ABA and PBS, a study of 500 UK-based individuals with learning disabilities living in residential settings found that only 15% were recipients of any kind of behaviourally-orientated programmes (McDonald & McGill, 2013). Of the 15% receiving such programmes, it was unclear how many received interventions that had a foundation in PBS or that used FBA procedures. One of the most common reasons highlighted in the literature for the failure of organisations to use PBS is the absence of specialist staff (Allen et al., 2005). PBS and ABA typically use a tiered service delivery model which requires a professional behaviour analyst with appropriate qualifications and experience as well as trained paraprofessionals or “front-line” staff (Behavior Analyst Certification Board, 2014).  This requires financial investment on the part of funding agencies and organisations that some are unable or unwilling to provide. However, research also indicates that without sufficient training, non-behaviour analysts fail to reliably identify the correct function of behaviour (Mortenson et al., 2008) and frequently fail to use FBA data in the design of interventions for behaviour that challenges (Van Acker et al., 2005). In the absence of properly trained staff, attempts to adopt PBS, ABA or FBA are unlikely to encounter success.  
[bookmark: _Toc88332632]1.6.9 Background to Current Research Programme
My motivation  for undertaking the current research programme related to my professional experiences as a behaviour analyst working within education and social care. Within education, the pre-schools and schools that I worked in were dedicated ABA schools. These schools were able to meet the needs of children and young adults who typically had multiple previous failed educational placements. However, using a function-based behavioural approach, the ABA schools were able to meet student needs and improve students’ quality of life. 
The cohort of individuals who attended this school were often entitled to social care support, however while their needs were being met during times dedicated to educational provision, social care placements typically failed. While this could have been related to factors related to location, the activities carried during education and social care provision hours were similar. Both sets of workers would attempt to encourage participation, skills development and increased independent during  community-based activities such as shopping, visiting restaraunts or voluntary work with local community groups. While social-care provision often focused more on the home environment, school staff also provided some education within the home enviornment. 
Even in cases where the ABA school collaborated with the provider by making school professionals available for consulation, providing copies of a relevant protocols regarding behaviour support and faciliating observations, placements typically failed. Where social care and education staff were both working using the same plans and in similar settings, it would have been reasonable to expect similar outcomes. However, one significant difference between the two groups related to the level of training the ABA school staff had with regard to behavioural interventions. 
One year before beginning the current research programme, I left my job within education to help set up a new social care organisation known as REAL Focus. This new provider was intended to meet the needs of young adults with challenging behaviour whose needs were not being met by existing social care providers. The distinguishing aspect of REAL Focus within the social care sector was that all staff were trained to a high standard in the use of behaviour change procedures. REAL Focus was later incorporated into one of the largest IDD social care providers in Dimensions-UK. 
REAL Focus was successful in providing a new model of PBS with a focus on skills development. However, as the key component in meeting the needs of clients was ensuring high levels of staff training, there was a challenge in maintaining training frequency and quality as the organisation grew. The organisation saw the need to research PBS training methods.  Dimensions-UK funded the current programme of research in order to investigate potential training methods that could be used to ensure high quality PBS training within social care providers.


[bookmark: _Toc88332633]1.7 Structure of Current Research Programme

In this chapter, a summary of key concepts and research related to challenging behaviour, ASD, IDD and PBS was presented. While there appears to be a broad consensus regarding the potential of PBS to be an effective means of decreasing challenging behaviour, it remains unclear how best to introduce PBS to organizations and develop PBS related skills within workforces who provide support to individuals with ASD and IDD. Thus, from hereon in, the focus of this programme of research will be in the area of staff training in PBS. The objectives of the present research programme are: (1) to conduct a systematic review of PBS training provided to social care staff working within the IDD sector, with a view to establishing its effectiveness and practices associated with positive outcomes; (2) to assess the effectiveness of a frequently recommended behavioural training method (behavioural skills training; BST) compared with the training method that dominates the PBS training literature (In-service workshops ); and (3) to evaluate the impact of a seldom used behavioural intervention (Programmed Instruction) compared with comparable training methodologies under controlled conditions and within naturalistic settings. 
In Chapter 2, the findings from a systematic review of PBS training will be presented. The review addresses the extent to which existing research supports the use of PBS training and issues related to its effective use. In addition, it provides a rationale for the studies described in subsequent chapters.
Chapter 3 begins the empirical section of the thesis. Ethical approval for all studies within the current research programme was obtained from the London South Bank University Research Ethics Committee (Reference: SAS1603a). Chapter 3 describes a comparative study into the effectiveness of behavioural skills training (BST) and didactic training in teaching social care staff to use common ABA skills teaching techniques. Its results are presented and discussed. 
Chapter 4 introduces programmed instruction (PI), a computerised teaching strategy based on the principles of ABA. It outlines a study into the effectiveness of traditional online instruction and programmed instruction (PI) based online instruction with regard to teaching staff about functions of behavior and Functional Communication training (FCT). 
Chapter 5 outlines a field study into the effectiveness of online PI PBS training for social care staff and describes the effects of the training with regard to staff knowledge, PBS skills application, burnout and client challenging behavior. 
Chapter 6 integrates the results from all of the previous chapters and discusses the implications of the results for future research and practice related to PBS training.






[bookmark: _Toc88332634]Chapter 2: Systematic Review of Positive Behaviour Support Staff Training Literature


[bookmark: _Toc88332635]2.1 Chapter Overview

The current chapter offers an overview of PBS staff training and its effectiveness within home and community settings with respect to social care staff and their clients. These outcomes will be discussed with reference to previous research and to professional guidance. In addition, limitations of the current evidence base will be discussed and recommendations for both future research and practice will be provided.
[bookmark: _Toc88332636]2.2 Introduction

2.2.1 Introduction to PBS Staff Training
Positive Behaviour Support has been described as the dominant model by which policy makers and service providers seek to address the behaviours that challenge displayed by individuals with a diagnosis of an Intellectual or Developmental Disability (IDD; Grey, Lydon & Healy, 2016). This dominance appears to be related to both the efficacy of its approach and the compatibility of its values with those that underpin modern disability service provision (Hayward, Poed & McKay-Brown, 2018). Positive Behaviour Support’s effectiveness is now reflected in a significant body of authoritative guidance published by organizations such as the Irish Department of Health (2013), the UK Department of Health (2014), the Association of Chief Executives of Voluntary Organisations (2015), the National Institute for Health and Care Excellence (2015), the Royal College of Psychiatrists, and the Royal College of Speech and Language Therapists (2007).
McClean and Grey (2012) posited that staff training is the means by which PBS can be made more widely available in applied settings. However, PBS staff training courses are not uniform in terms of either their content (Carson & Baker, 2018) or their format (MacDonald, 2016). Several authors have attempted to define PBS training (Dunlap et al, 2000; Kincaid, George & Childs, 2006). For example, MacDonald (2016) summarised four models of PBS training and described four key features common to these models. She argued that PBS training should (1) enable trainees to adopt a function-based approach and to use multi-element support planning; (2)  be client-specific with a long-term focus on improving quality of life; (3) should be provided to all stakeholders and; (4) should have an organizational focus with an emphasis on systems change. Not all training that describes itself as PBS displays these characteristics and short-term training that is not person-focused appears to be commonplace (Breeze & Symes, 2019; Carson & Baker, 2018; MacDonald & McGill, 2013). 
2.2.2 Positive Behaviour Support Staff Training within the UK
Carson and Baker (2018) developed a 26-element audit tool based on sources that identify core PBS practices (Gore et al, 2013; PBS Coalition, 2015; Browning-Wright et al., 2014). They subsequently utilised the tool to examine the content of 18 PBS staff training courses that are available in the UK. Overall, they found that only 61% of the 26 core elements were present in all 18 courses. Functional Behaviour Assessment (FBA) was not emphasised by 28% of the courses. Furthermore, 28% of courses did not cover skills training, 39% did not address the role of functionally equivalent replacement behaviours (skills selected to replace challenging behaviours), 33% did not address communication and 77% of the courses did not address the importance of teaching coping and tolerance skills. A minority (17%) of courses did not emphasise the primary use of Applied Behaviour Analysis (ABA), and this is a concern, given its recognised importance for PBS interventions (e.g., Gore et al. 2013). The secondary use of other complementary approaches was not addressed by a large proportion (83%) of courses. One explanation of the aforementioned emphases is that, in practice, many PBS training courses may focus on the values components of PBS. Less emphasis may be placed on providing trainees with the practical skills and knowledge that could be used to teach individuals the skills that could improve their quality of life (e.g. how to teach skills that allow learners to communicate pain or discomfort).
The PBS Academy, a UK-based group who promote the use of PBS, has published practice-based guidance relating to PBS competencies (PBS Coalition, 2015) and training standards (PBS Academy, 2017) based on Gore et al.’s conceptualisation of PBS. The publication of these documents was, in part, a response to calls for the development of PBS Standards and accreditation systems for individuals and organizations involved in delivering or receiving PBS training in a post-Winterbourne View context (Bubb, Brittain & Dixon, 2016; see Flynn & Citarella, 2013 for more information).  
While a full review of the impacts of the Winterbourne View scandal and its impacts goes beyond the scope of this thesis, it is necessary to understand that Winterborne View was a private hospital for people with IDD in which patients were subject to systematic abuse. Following a media-inspired investigation, an inquiry highlighted widespread failings with regard to safeguarding, commissioning, management and regulation. It was followed by campaigns to end the use of hospital placements for adults with IDD and resulted in the “Transforming care” agenda (Department of Health, 2015) which sought to improve quality of life for people with IDD and reduce the use of restrictive practices (e.g. over-medication and physical restraint).
The PBS Academy recommended that PBS training should be based on their competency framework (PBS Coalition, 2015), and that courses and content should be mapped on to three functional levels (Foundational, Intermediate, and Advanced). They distinguished between training knowledge and practice-based competencies and recommended a 1:5 knowledge acquisition to supervised practice ratio. In addition, they made a variety of recommendations related to the qualifications and experience of those providing instruction, as well as to record-keeping, assessment and training delivery. The increased interest in PBS from service providers and policy makers highlights the need for accurate information about PBS training, its effectiveness and the factors that are most relevant to a successful outcome. 
2.2.3 Rationale for the current systematic review
Traditional literature reviews are often restricted by author biases (Mallet, Hagen-Zanker, Slater & Duvendack, 2012). This is because authors typically draw upon literature with which they are already familiar. A potential consequence of this is that the same studies are frequently cited, and a persistent bias is introduced into the literature review (Mallet et al., 2012).  Systematic reviews developed as part of the search to find a specific methodology for searching for, appraising and synthesising findings of primary studies (Dixon-Wood et al., 2006) and they have rapidly become a cornerstone of the evidence-based practice and policy movement. 
The most recent systematic review of PBS training was conducted by MacDonald and McGill (2013). They set an inclusion criterion that studies within their review had to self-identify as PBS training somewhere within the study as well as involve individuals with intellectual disability and challenging behaviour and/or their staff. 
 MacDonald and McGill concluded that research demonstrates that PBS training had a positive impact on staff variables such as knowledge, emotional responding and attributions. They also concluded that there was evidence of reductions in client challenging behavior following PBS staff training but that there was no evidence to support improvements in quality of life. They noted that findings with regard to duration were mixed but that studies involving longitudinal training that incorporated skills practice/assignments appeared to have better outcomes. However, they also noted the difficulty in attributing changes to training rather than other organisational factors and concluded that controlled comparision groups may be required to isolate variables responsible for changes.
The current systematic review included studies published in the elapsed time and expands upon the MacDonald and McGill (2013) review by broadening the inclusion criteria to include known synonyms for PBS training (e.g. Person Focused Training; Institute of Applied Behavior Analysis training). In addition, studies conducted in institutional settings (e.g. Davies et al., 2016) were excluded from the current review as its goals relate to the implementation of PBS in community settings, rather than training staff whose primary function is to deliver education or healthcare, in which PBS is as a secondary aspect of their role. 
As governmental policies are based on the assumption that staff training will improve outcomes for staff and clients (Campbell, 2007), the current review aims to identify the extent to which PBS training improves outcomes for staff and clients in community settings and the effective elements of such training. This information will be used to inform the development and evaluation of PBS training techniques discussed in Chapter 3, Chapter 4 and Chapter 5.
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2.3.1 Data Sources
An article was included within the review if it used an experimental design (single case research design or group design) and described outcomes of PBS training. Articles were collected up to May 2018. The databases searched comprised PsycINFO, PsycARTICLES, ERIC, ScienceDirect, PubMed and Scopus. The search terms  entered into the search were: “Positive Behav* Support” AND “Staff Training”, “Applied Behaviour Analysis” AND “Staff Training”, “Institute for Applied Behaviour Analysis” AND “Staff Training” and “Person Focused Training” AND “Staff Training”. This initial search resulted in 256 articles once duplicates had been removed. 
2.3.2 Study Selection
The inclusion criteria were (1) the study participants included staff working with individuals with IDD in community settings, (2) the study used an experimental design, (3) the study was published in English and (4) the study included an outcome measure related to staff and/or clients. There were no limits placed on the length of training. 
Study selection was carried out by two reviewers. Each reviewer conducted the search and both reviewers’ searches yielded 256 publications. The titles and abstracts of the studies were examined by the two reviewers, and each reviewer then applied the above inclusion criteria. Following this, the studies that had not been excluded were read in full by each reviewer. 
Initially, the first reviewer selected 13 studies for inclusion and 243 for exclusion and the second reviewer selected 11 studies for inclusion and 245 for exclusion. The studies that were not included were excluded for addressing a non-target population (74), because they were not identifiable as PBS (212) or were non-experimental (41). Some studies were excluded for failing to meet multiple criteria. Inter-observer agreements for included studies was calculated as 85% while inter-observer-agreement for excluded studies was 99%. The two disputed studies were referred to a third reviewer who applied the above criteria. This process resulted in the inclusion of 12 studies.  
Once these studies were selected for inclusion, the reference sections of these papers were examined and both reviewers applied the inclusion criteria outlined above to each of the articles listed. If a study met the inclusion criteria, then that reference section was also searched.  This resulted in the identification of five more studies that met the inclusion criteria. Inter-observer agreement for included studies at this stage was calculated as 100%.
Finally, the excluded articles included four reviews and commentaries related to PBS. The reference sections of these articles were also searched. A further four articles were identified by this method.  Inter-observer agreement at this stage was calculated as 100%. This resulted in the identification of a total of 21 articles that met the inclusion criteria (See Figure 2.1).
With regard to the reasons for the failure of the initial searches to identify nine relevant articles, several factors appear to have had an impact. These include studies where the focus of the article was on training methodology rather than the training content (e.g. Branch et al., 2016) and studies where older terminology was utilised e.g. Berryman et al, 1994). However, in some cases, the reasons for why studies were not identified are unclear and may be related to data base bias (Mongeon & Paul-Hus, 2016).

2.3.3 Categorisation and Data Extraction
The studies that met the criteria were divided into three groups based on the length of the training provided. Duration was highlighted as a factor as existing guidance on staff training emphasises duration as being an important factor with regard to the effectiveness of PBS training (PBS Academy, 2017). It also one of few training characteristics that is consistently described in training studies.  
	After categorising the studies, tables were constructed to provide information on the author(s) of each study, its year of publication, length, format and content of training, the participants involved, the sample size, the design used, the presence of competence assessment and the presence or absence of support/mentorship from the trainers during or after the training. As supervised practice and competence-based assessment are also described by the PBS Academy (2017) as important factors in determining the effectiveness of PBS staff training, these are also highlighted within the tables below.

[bookmark: _Toc88332638]2.4 Results

Following the application of the above inclusion criteria, 21 studies were identified for inclusion within the systematic review. The selection process is outlined in Figure 2.1. There was considerable variation in the focus of the included studies, with some focusing on impacts for clients, many for staff and others for the organisations providing support. 
Records identified through database searching
( n = 338 )




Records after duplicates removed
 ( n = 256 )


Records excluded
( n = 244)
Inclusion criteria met
 (n = 12 )
Included after Reference Searches
( n = 5 )
Studies included in final review
( n = 21 )



Commentaries and reviews 
Reference Checks
( n = 4  )







[bookmark: _Toc42071896]Figure 2.1. Flowchart of Process for Selecting Studies

Further tables were constructed to summarise study characteristics (authorship, year of publication, design, participant groups etc.), variables and outcomes by group. Five of the 21 included studies were of short duration (1-3 days). Seven of the studies were of medium term duration (4-7 days). Nine of the studies were of long term duration (8+ days). Included studies are summaried in Table 2.1. 

2.4.1 Short Duration Courses
All five studies classified in this category involved staff whose primary role appeared to be direct contact with supported persons while three also involved individuals in supervisory or management roles. Four of the studies used a repeated-measures design (Baker, 1998; Berryman, Evans & Kalbag, 1994; Wills, Shephard & Baker, 2013; Rose, Gallivan, Wright & Blake, 2014) and one used a quasi-experimental between-groups design (Branch, Hastings, Beverley & Hughes, 2016). Three of the five studies included staff participants who received expert support within their organisation or from the trainers. The characteristics of these studies are outlined in Table 2.2.
With regard to outcomes, only one short term study provided information on client outcomes (Baker, 1998). Three focused primarily on knowledge, attitudes or attributions (Berryman et al., 1994; Rose, Gallivan, Wright & Blake, 2014; Wills et al., 2013). One focused on the effects of different training methods on staff recall and application of knowledge related to behaviour support plans (Branch, Hastings, Beverley & Hughes, 2016).
Berryman et al. (1994) studied the impacts of two versions of behavioural training on the attitudes, attributions and treatment decision making of staff who cared for individuals with intellectual disabilities. The first group received training in traditional behaviour management while the second group received training in non-aversive principles-based approach.  In both groups, trainers discussed the importance of positive 

[bookmark: _Toc42077774]Table 2.1
Training Classification
	Short Term (1-3 days)
	Medium Term (4-7 days)
	Long Term (8+)

	
Berryman, Evans, & Kalbag (1994)
1 day
	
Reid et al
 (2003) 
5 days

	
Grey et al. 
(2002)
 9 days



	Baker 
(1998) 
3 days

	Reynolds et al.
 (2011)
 4 days

	McClean et al. 
(2005) 
9 days



	Wills, Shephard, & Baker. 
(2013)
 2.5 days

	Wardale,  Davis, Carroll & Vassos (2014)
 4 days

	Freeman et al. 
(2005) 
Weekly over 1 year


	Rose, Gallivan, Wright & Blake (2014) 
1 day

	Singh, Lancioni, Karazsia, Myers, Winton, Latham & Nugent (2015) 
7 days

	Lowe et al. 
(2007)
10 days



	Branch, Hastings, Beverley & Hughes (2016)
1 day

	Singh, Lancioni, Karazsia, & Myers (2016) 
7 days


	McGill et al.
 (2007) 
57 days


	
	Stocks & Slater
 (2016) 
6.5 days

	Grey & McClean
 (2007)
9 days



	
	Hassiotis et al. 
(2018) 
6 days

	Crates & Spicer 
(2012) 
13 days


	
	
	
McClean & Grey 
(2012)
9 days


	
	
	MacDonald, McGill, & Murphy, (2018)
(10 days across 1 year)




[bookmark: _Toc42077775]Table 2.2
[bookmark: _Toc42077776]Chracteristics of short-duration training courses
	Author  (Year)
	Length and Format
	Content of Training
	Design
	Management or Professional Participants

	Direct Contact Staff Participants
	Client Participants
	Staff Competence or Knowledge Assessed
	Mentorship or Expert Support Provided

	Branch, Hastings, Beverley and Hughes 
(2016)
	2 x 3 hour workshops on BSPS*
* Fluency group had an additional 1 hour session on fluency
	Features of specific BSPs
	Between groups design with pre- and post-tests
	0
	14 staff in fluency group  

10 staff in the Consultation as Usual Group
	0
	Staff knowledge of BSP strategies within familiar and unfamiliar scenarios assessed.
	Yes

	Rose, Gallivan, Wright and Blake (2014) 

	1 day on PBS approach to challenging behaviour
	Training based on Attitudes, Behaviour, Observation, Understanding and Techniques
	Within-Subjects, Pre-test
Post-test, 2 months follow-up
	4 Managers


	52 Support Workers 

10 Senior Support Workers
	0
	No
	N/A

	
Wills, Shephard and Baker 
(2013)

	
5 half-days across 5 weeks
	
Understanding challenging behaviour; challenging environments; environmental change; positive programming; secondary prevention

	
Repeated-measures design

Pre-test, Post-test
	
2 Assistant Managers

4 other


	
42 Support Workers 

11 Senior Support Workers


	
0
	
No
	
N/A

	Baker 
(1998) 

	3x3-hour sessions one month
apart
	Completing FA; developing and implementing BSP for focus person
	Repeated Measures design
	1 Executive Director

4 Managers
	At least 3 staff from each of the 4 agency sites
	5 service users
	FA and BSP Quality Measured

	The author/trainer assisted/provided feedback teams on tasks/assignments and provided input and direction.

	Berryman, Evans and Kalbag, (1994)















Berryman et al. (1994) continued
	1-day training on positive behavioural interventions. 

2 groups

Non-aversive training 

Traditional training 
	Workshops covered
Functional analysis; Seeing clients as similar to non-handicapped individuals; treating clients with respect and dignity; and Basing treatment decisions on data. 

Traditional group focused an emphasis on contingency management by providing external incentives desirable behaviours


The non-aversive group emphasised quality of life and focused on the importance of teaching specific replacement skills and emphasised the use of the Motivational Assessment Scale (Durand & Crimmins, 1988).


	Repeated Measures design
	Unclear if any of the staff were management
	14 staff in Traditional Behaviour Management group

29 staff in the Non-aversive behaviour management 

36 direct care staff available for follow-up

	0
	No
	Yes



reinforcement, non-aversive interventions for individuals with developmental disabilities and challenging behaviour, data collection, seeing clients as similar to non-disabled individuals, dignity and respect and functional analysis.  
The groups differed in that trainers in the non-aversive group focused on the importance of teaching replacement skills and the presented materials emphasied the use of the Motivational Assessment Scale (Durands & Crimmins, 1988), while trainers in the traditional group focused on positive reinforcement as a primary treatment strategy, contingency management and the use of incentives for more desirable forms of behaviour. After training, those participants in non-aversive behaviour management were significantly less likely to attribute client challenging behaviour to emotions or low self- esteem and were significantly more likely to attribute challenging behaviour to tangible reinforcement or the need to escape or avoid conditions. There were no significant changes for the traditional behaviour management group and there were also no significant changes in attitudes. Both groups decreased their recommendation for the use of punishment or medication. However, only the non-aversive group showed significant increases in the frequency with which participants recommended teaching new skills or the use of functional analysis.
Baker (1998) investigated the effectiveness of providing non-directive training/consultation on PBS to staff teams comprised of both direct support and managerial staff. The staff were provided with training on developing and implementing Behaviour Support Plans (BSP) for a focus client following completion of a functional assessment. Training was provided on a monthly basis for three months and those receiving the training were obliged to complete inter-session assignments. Baker reported improvements from pre- to post-test on measures related to the functional assessment completion, the presence of BSP, the quality of the BSP and the number of problem behaviour incident reports for each focus person.  
Wills, Shephard and Baker (2013) examined the effectiveness of PBS training on the knowledge, attributions, helping, emotional responses and optimism of paid care staff working with individuals with intellectual disabilities using a repeated measures design. Training was provided for half a day each week for 5 consecutive weeks. The authors reported statistically significant improvements on each of the variables measured by the end of the intervention period.
	Rose, Gallivan, Wright and Blake (2014) reported on the impact of a one-day PBS training course for support workers, senior support workers and managers. Data were collected at four time points and then analysed in a repeated measures design. The authors reported statistically significant changes in staff attributions and attitudes that maintained two months post-training. 
Branch, Hastings, Beverley and Hughes (2016) investigated the effects of fluency training on the recall and application of information contained in behaviour support plans using a between groups design with pre- and post-tests. The study involved 25 staff from five staff teams. Fourteen staff from 3 staff teams were assigned to the Fluency Group while 10 staff from 2 teams were assigned to the consultation-as-usual (CAU) group. The fluency group made and maintained greater gains in component skill recall and scored higher on the composite test scores when compared to the CAU group.   
The outcomes of short term studies across each of the variables under study are summarised in Table 2.3.
2.4.2 Medium Duration Training
Of the studies classified as medium length training, seven met the inclusion criteria. One was a randomised control trial, five of the studies utilised repeated-measures designs and 
	[bookmark: _Toc42077777]Table 2.3
Short Duration PBS Staff Training Outcomes

	Article
	Variable
	Measure
	Outcome

	Branch, Hastings, Beverley and Hughes (2016)
	1. Knowledge
	1. Tests of component and composite skills.

	1. The fluency teaching group made and maintained greater gains in component skill recall and achieved higher composite test scores.

	Rose, Gallivan, Wright and Blake (2014)
	1. Attributions
2. Attitudes
	1. Controllability Beliefs Scale 
2. The Five Minute Survey 
	1. Significant changes in attributions which maintained at 2 months
2. Significant changes in attitudes which maintained at 2 months


	Wills, Shephard and Baker (2013)















Wils et al (2013) continued

	1. Attributions

2. Helping
3. Emotional Responses

4. Optimism

5. Knowledge
	1. Causal Dimensions Scale II
2.  Helping Behaviour Scale
3. Emotional Responses to Challenging Behaviour
4. Optimism Pessimism Scale
5. PBS Multi Choice Questionnaire.
	1. Mean controllability score decreased significantly while there was little change in mean scores for internality or stability
2. Significant increase in proactive helping, and a significant decrease in behaviour.
3. Negative emotions reduced by one point on the scale and empathy increased by nearly one point but little change in mean scores of positive emotion.
4. Significant increase in optimism post-training
5. Significant increases in knowledge post-training

	Baker (1998)
	1. Frequency of behaviour
2. Completing FA and developing BSP
	1. Incident Reports
2. Measured Against 4 critical criteria
	1. In 2 months post training, CB for 2 service users reduced to 0; others reduced to between 11-28% of baseline
2. All BSPs met criteria

	Berryman, Evans and Kalbag, (1994)
	1. Attributions 
2. Attitudes 
3. Proposed Treatments
	1. Causal attributions for Challenging Behaviour Scale (Berryman, 1991)
2. Attitudes Towards Disabled Persons Scale – Form A (Yuker, Block & Young, 1966)
3. Causal attributions for Challenging Behaviour Scale (Berryman, 1991)

	1. In the non-aversive staff training group, participants showed  a significant increase in challenging behaviour attributions to escape/avoidance and tangible reinforcement and a significant reduction in the attributions internal reasons 
2. No statistically significant differences for either group
3. Significantly more staff in the non-aversive group recommended teaching clients new skills and writing a functional analysis plan



one used a combination of a repeated-measures design and a multiple baseline design. Three of the studies reported on client outcomes while all of the seven studies provided staff outcome data.  Six of the seven studies refer to participants receiving expert support or mentorship during training or as part of their job. The details of medium length training characteristics are summarised in Table 2.4.
With regard to outcomes, all but two of the studies reported using measures related to behaviour that challenges (Reid et al., 2003; Stocks & Slater, 2016). One study reported outcome data related to staff knowledge (Wardale et al., 2014). Five studies reported data related to staff cognitive factors (e.g. self-efficacy, stress, attributions). Two reported outcome data related to behaviour support plan (BSP) quality (Hassiotis et al., 2018; Wardale et al., 2014). One provided data related to the performance of supervisory skills (Reid et al., 2003). Two provided outcome data related to injuries and staff turnover and cost savings (Singh et al., 2015; Singh et al., 2016). All but one (Hassiotis et al., 2018) of the studies reported positive impacts of PBS training. 
Reid et al. (2003) provided PBS training to two groups of six supervisors and used a repeated-measures, within- and between-groups design to evaluate the effects of the training during classroom-based role play scenarios. The study was carried out as part of an effort to evaluate a PBS curriculum; however, the repeated-measures design only related to specific skills covered within modules. The specific supervisor level skills targeted were conducting staff observations and performance based training procedures to teach PBS-related skills to staff.
Reid et al. (2003) later implemented the full curriculum with 328 supervisors and reported that 85% of trainees completed the training by performing all classroom and on-the-job skills checks at the mastery criteria. 95% of the trainees reported that the training 

Table 2.4
Characteristics of Short Duration Training
	Author & (Year)
	Length and Format
	Content of Training
	Design
	Management or Professional Participants

	Direct Contact Staff Participants
	Client Participants
	Staff Competence or Knowledge Assessed
	Mentorship or Expert Support Provided

	Branch, Hastings, Beverley and Hughes 
(2016)
	2 x 3 hour workshops on BSPS*
* Fluency group had an additional 1 hour session on fluency
	Features of specific BSPs
	Between groups design with pre- and post-tests
	0
	14 staff in fluency group  

10 staff in the Consultation as Usual Group
	0
	Staff knowledge of BSP strategies within familiar and unfamiliar scenarios assessed.
	Yes

	Rose, Gallivan, Wright and Blake (2014) 

	1 day on PBS approach to challenging behaviour
	Training based on Attitudes, Behaviour, Observation, Understanding and Techniques
	Within-Subjects, Pre-test
Post-test, 2 months follow-up
	4 Managers


	52 Support Workers 

10 Senior Support Workers
	0
	No
	N/A

	
Wills, Shephard and Baker 
(2013)

	
5 half-days across 5 weeks
	
Understanding challenging behaviour; challenging environments; environmental change; positive programming; secondary prevention

	
Repeated-measures design

Pre-test, Post-test
	
2 Assistant Managers

4 other


	
42 Support Workers 

11 Senior Support Workers


	
0
	
No
	
N/A

	Baker 
(1998) 

	3x3-hour sessions one month
apart
	Completing FA; developing and implementing BSP for focus person
	Repeated Measures design
	1 Executive Director

4 Managers
	At least 3 staff from each of the 4 agency sites
	5 service users
	FA and BSP Quality Measured

	The author/trainer assisted/provided feedback teams on tasks/assignments and provided input and direction.

	Berryman, Evans and Kalbag, (1994)















Berryman et al. (1994) continued
	1-day training on positive behavioural interventions. 

2 groups

Non-aversive training 

Traditional training 
	Workshops covered
Functional analysis; Seeing clients as similar to non-handicapped individuals; treating clients with respect and dignity; and Basing treatment decisions on data. 

Traditional group focused an emphasis on contingency management by providing external incentives desirable behaviours


The non-aversive group emphasised quality of life and focused on the importance of teaching specific replacement skills and emphasised the use of the Motivational Assessment Scale (Durand & Crimmins, 1988).


	Repeated Measures design
	Unclear if any of the staff were management
	14 staff in Traditional Behaviour Management group

29 staff in the Non-aversive behaviour management 

36 direct care staff available for follow-up

	0
	No
	Yes




was either extremely useful or very useful and 99.6% reported that they would recommend the training to others.  Following the training, three focus groups were also conducted and participants were reported to indicate that the training resulted in beneficial changes in their use of PBS skills. In addition, the focus groups also reported that they had experienced an increase in positive interactions with the people with disabilities who they supported, that their services now provided more choice to those they supported and that their supervisory interactions with direct support had also improved.
Reynolds et al. (2011) conducted a study investigating the effectiveness of PBS training on outcomes of parents and staff who were undergoing the training and the children they cared for. Three full days and two half days of training were provided over a period of seven weeks and focused on knowledge and skills related to ASD, Functional Assessment, designing BSPs, skills teaching, generalisation, maintenance, data collection and non-violent crisis intervention strategies. They utilised a repeated-measures design with data collected on the Aberrant Behaviour Checklist (Aman et al. 1985) and found a significant decrease in severity scores.
Wardale et al. (2014) investigated the impact of the Functional Assessment and Positive Behaviour Intervention training course on the knowledge, attributions and attitudes of staff.  The purpose of the course was to introduce the trainees to concepts and skills related to person centered planning, functional assessment and the development of PBS plans.  The course itself involved participants undergoing four days of training across six to eight weeks and completing tasks between sessions. The course facilitators maintained contact with the trainees throughout the course to provide support, clarification and mentoring as they developed PBS plans. The authors reported positive outcomes for staff attributions, attitudes and knowledge and also reported post-test data on the quality of the PBS plans developed by staff. 
	Singh et al.  (2015) examined the effectiveness of an intensive seven-day Mindfulness-Based Positive Behaviour Support (MBPBS) training with nine staff from three group homes (in groups of three at a time).  Prior to the beginning of the MBPBS course, participants had already received training in behaviour management and PBS from in-service behaviour analysts. The content of the training focused on various mindfulness meditations and techniques. The trainer taught these techniques and highlighted their relationship to PBS practice. A multiple baseline design was used and the data were analysed both statistically and visually.  The authors reported reductions regarding the use of verbal redirections, physical restraints, stress levels, injuries and turnover. Singh et al. also provided data indicating significant cost-savings.   
Singh, Lancioni, Karazsia, and Myers (2016) also investigated the effectiveness of MBPBS. The content, duration and format of the training were the same as that employed by Singh et al. (2015). However, rather than a single subject research design, they used a quasi-experimental pre-test to post-test design in order to replicate Singh et al. (2015) and to address reported limitations with regard to external validity due to the multiple baseline design used in the earlier study. The participants were 33 direct care staff from five community group homes who provided support to three to four adults with developmental disabilities. After MBPBS training, the observation results indicated that the staff used significantly fewer physical restraints. Staff turnover and stress were significantly reduced, as were injuries to staff and clients. As with Singh et al. (2015), substantial financial savings were also reported. 
Stocks and Slater (2016) used a repeated measures design to investigate changes in self-efficacy and outcome expectations following a 6.5 day PBS training course using data collected by questionnaire.  Staff self-efficacy and positive outcome expectations increased on a variety of variables including their understanding of challenging behaviour, identifying functions of challenging behaviour, developing and implementing PBS plans and managing challenging behaviour for the people supported by the staff. 
Hassiotis et al. (2018) conducted a randomised controlled trial to examine if training professionals from community Intellectual Disability services reduced challenging behaviour for clients with intellectual disability and challenging behaviour.  They reported no statistically significant differences in the behavior of the clients of the professionals who underwent the training on measures related to behavioural severity, mental health, participation in the community, or the occurrence of serious adverse events. They also reported no significant differences in stress levels of the staff or family carers who directly supported the 246 client participants. Data on treatment fidelity were also collected indicating that only 30% of client participants assigned to the PBS training group received PBS input as described in the training. 
Outcomes of medium-term PBS staff training are summarised in Table 2.5.
2.4.3 Long Duration Training
[bookmark: _Toc88332639]2.4.3.1 Long Duration Training Characteristics. Nine studies that met the inclusion criteria were classified as long duration. This was the largest category with the broadest range of training duration (9 – 57 days).  Five of the studies reported outcome measures for clients (Crates & Spicer, 2012; Grey & McClean, 2007; MacDonald et al., 2018; McClean et al., 2005; McClean & Grey, 2012). All but one of the studies utilised a repeated measures design. The exception was a matched control repeated measures design (Grey & McClean, 2007).  All studies reported the use of expert support or mentorship that was made available as part of the training or within their employment setting.  A summary of the characteristics of long term PBS staff training is provided in Table 2.6.

	Table 2.5
Medium Duration PBS Staff Training Outcomes


	Article
	Variable
	Measure
	Outcome

	Hassiotis et al. 
(2018)
	1. Behavioural Severity
2. Mental Health
3. Community Participation
4. Family Carer Stress
5. Staff Stress
6. Serious adverse events
	1. Aberrant Behaviour Checklist
2. (Mini PASADD)
3. Guernsey Community Participation and Leisure Activities Scale
4. Family Carer Burden (Uplift/Burden Scale) & Family Carer Psychiatric Morbidity- GHQ12.
5. Caregiving Difficulty Scale-Intellectual Disability. 
6. Frequency
	1. No significant difference
2. No significant difference
3. No significant difference
4. No significant difference
5. No significant difference
6. No significant difference


	MacDonald, McGill and Murphy (2018)













MacDonald et al. (2018) continued
	1. Behavioural Severity
2. Frequency of challenging behaviour
3. Staff Support
4. Staff Attributions
5. Community Participation
6. Knowledge
7. Practice Leadership
8. Implementation
	1. Aberrant Behaviour Checklist
2. Behaviour Recording Forms
3. Active Support Measure
4. CHABA
5. Guernsey Community Participation and Leisure Activities Scale
6. 10 multiple choice questions, based on a test within a training pack developed by the Institute of Applied Behavioural Analysis (La Vigna & Willis, 2009)
7. Practice Leadership Questionaire
8. Periodic Service Review

	1. Significant reductions in severity and frequency
2. Significant reductions in frequency
3. ASM did not increase significantly from T1 to T2, but did increase to 80% for the reduced-size group at T3,
4. No significant changes for managers
5. No significant changes
6. Signification changes for managers. No significant changes for staff. 
7. No significant results
8. No significant differences

	Stocks and Slater (2016)
	1. Self-efficacy
	1. Questionnaire
	1. Significant increases, with large effect sizes, in participant self-rating were found across all four questions

	Singh, Lancioni, Karazsia, and Myers (2016) 

	1. Physical Restraints
2. Staff Injuries
3. Peer Injuries
4. Staff Stress
5. Staff Turnover
6. Cost-Effectiveness
	1. Frequency Data
2. Frequency Data
3. Frequency Data
4. Perceived Stress Scale-10
5. Data from Human Resource Department
6. Comparison of costs resulting from lost days due to staff injury, costs of temporary staff and staff medical costs and rehiring costs with training costs

	1. Significant decrease
2. Significant decrease
3. Significant decrease
4. Significant decrease
5. 13 staff resigned during the 40 weeks prior to the beginning of the MBPBS training due to injury and stress No staff resigned during the post-MBPBS training period due to injury or stress.
6. In comparison to the pre-MBPBS training period, there was a saving of $447,372 for an equivalent period during post-MBPBS training representing a saving of 89.27%.


	Singh, Lancioni, Karazsia, Myers, Winton, Latham and Nugent (2015)
	1. Verbal Redirections
2. Physical Restraints
3. Staff Injuries
4. Peer Injuries
5. Staff Stress
6. Staff Turnover
7. Cost-Effectiveness
	1. Frequency Data
2. Frequency Data
3. Frequency Data
4. Frequency Data
5. Perceived Stress Scale-10
6. Data from Human Resource Department
7. Data from Human Resources

	1. Significant decrease
2. Significant decrease
3. Significant decrease
4. Significant decrease
5. Significant decrease
6. Four support staff resigned due to stress or injury during the 40 weeks prior to the beginning of the training, 0 after.
7. MBPBS training reduced the service provider’s financial burden by 87.75 % ($133,380.00) and preempted the staff and peers from injury, lost work days, and staff turnover



	Wardale,  Davis, Carroll and Vassos (2014)
	1. Knowledge
2. Attributions
3. Attitude
4. Behaviour Support Plan Quality
	1. Knowledge acquisition test
2. CHABA
3. Evidence Based Practice Attitude Scale (EBPAS-50)
4. Behaviour Support Plan Quality Evaluation Guide (BSP-QE)
	1. Increase in knowledge. Significance not reported
2. Significant differences for all the subscales except Emotional
3. Significant differences for two of the 12 subscales, Openness and Fit post-training
4. Improvements recorded but significance not reported on

	Reid et al
 (2003)
	1. Supervisory Skills
	1. Observation of role- play demonstration of 2 supervisory skills
	1. Pre-training 0-33% met task criteria; post-training 100%

	Reynolds et al.
 (2011)
	1. Severity of Challenging Behaviour
	1. Aberrant Behaviour Checklist
	1. Significant decrease in scores recorded



Table 2.6
Characteristics of Long Duration Training
	Author & (Year)
	Length and Format
	Content of Training
	Design
	Management or Professional Participants

	Direct Contact Staff Participants
	Client Participants
	Staff Competence or Knowledge Assessed
	Mentorship or Expert Support Provided

	MacDonald, McGill and Murphy (2018)
	2 day introduction

8 1-day workshops 6 weeks apart over 1 year. 

N.B. All had previously received 4 day IABA workshop 
	Content was based on La Vigna & Willis’ multi-element model of PBS (2005)

Functional Assessment. Behaviour Support Planning, Periodic Service Review
	Non-randomised control group study with both between-group and within-group comparisons.
	72 first level managers of social care providers

50  experimental group members

22 control group members 
	Staff of Managers undergoing training’s data was collected at group levels but no information provided on the number of staff
	72 individuals with intellectual disabilities
	Yes – Knowledge
	Yes. Managers were supported by trainers and staff were supported by managers.

	McClean and Grey (2012)
	9 days over 6 months in 5 blocks. 
	Completing FA and implementing multi-element BSP and PSR
	Repeated measures design: 
baseline, post-training and follow-up (average 26 month follow-up)
	17 Management/clinical staff

13 supervisors
1 behaviour therapist  3 clinical psychologists
	38 direct contact staff
	49 adults & 12 children with intellectual disabilities
	No
	Yes

	Crates & Spicer (2012)
	4 consecutive days then an additional 9 days over nine months 

	Training on the multi-element model; functional assessment; positive programming; focussed support; and reactive strategies
	Repeated measures design

2 data collection points baseline and 3 months
	32
	0
	32 clients  9-56 with a variety of diagnosised conditions.

24 male
8 female.
.
	Yes – BSP composition
	Yes

	McGill et al. (2007)
	57 days over two years
	ABA: Active Support (AS); FA; multi-element PBS
	Repeated-measures design
	79 health and social care staff (circa 50% nurses)
	0
	0
	No
	Yes – Local Supervisor

	Lowe et al. (2007)
	10 consecutive days (80 hours)
	Active Support & Positive Behaviour Support
	Repeated measures de- sign
	275 participants 122 staff  52 non-registered (i.e. nursing assistants and 70 registered nurses 15 qualified nurses
	0
	0
	No
	Yes – Local Mentors

	

Grey & McClean (2007)
	

9 days over six months in five blocks with 4 inter-session assignments
	

Multi-element PBS; Functional Assessment; Implementing Behaviour Support Plans; Periodic Service Review 

	

Non-randomised matched control group
	


2 Clinical Psychologists


	
7 residential care-staff
4 day service
Providers
2 intensive support workers
	

Service users whose staff were on the training course
	


No
	


Yes

	Freeman et al. (2005)
	10 hours per week over 1 year with  online and monthly classes
	Person-centred planning, FA and BSP for focus person
	Repeated measures design, PBS experts core BSP pre and post training
	11 human service professionals
	0
	0
	Yes
	Yes

	




McClean et al. (2005)
	



9 days over 6 months in 5 blocks
	



Multi-element PBS; completing FA and implementing BSP for focus person and Periodic Service Review
(PSR)
	



Repeated measures design
Baseline, intervention and follow- up (between 4-8 week
periods)
	




11 Clinical Psychologists
	




121 direct caregiver staff 

74 direct care giver only

47 also had supervisory responsibilities
	




138

105 adults
33 children


	





No
	





Yes

	
Grey et al. (2002)
	
9 days over 6 months
	
Multi-element PBS; completing FA and implementing BSP for focus person
	
Repeated measures design; before, during and after course
	
2 Managers/ Teachers 

5 Supervisors

3 Instructors


	
14 Care staff
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[bookmark: _Toc88332640]2.4.3.2 Long Duration Outcomes. Five studies reported outcomes related to the severity or frequency of challenging behaviour (Crates & Spicer, 2012; Grey & McClean, 2007; MacDonald et al., 2018; McClean et al., 2005; McClean & Grey, 2012). Three reported outcomes related to knowledge (Lowe  et al., 2007; MacDonald et al., 2018; McGill et al., 2007). Four reported outcomes related to cognitive factors (Grey et al., 2002; Lowe et al, 2007; MacDonald et al, 2018; McGill et al., 2007). Two reported outcomes related to behaviour support plan quality (Crates & Spicer, 2012; Freeman et al, 2005;). One study reported on quality of life related measures (MacDonald et al, 2018). One study reported on medication (Grey & McClean, 2007). All nine studies reported a positive outcome for at least one variable.
Grey et al. (2002) used a repeated measures design to investigate the effects of multi-element behaviour support training on 34 staff members’ challenging behaviour attributions. The Challenging Behaviour Attribution Scale (CHABA) was administered before, during and after training.  They found that significantly more staff attributed challenging behaviour to negative reinforcement and self-stimulation after training. They also found a decrease in those attributing challenging behaviour to positive reinforcement.McClean et al. (2005) also used a repeated-measures design to investigate the effects of person-focused PBS training on client outcomes. They utilised longitudinal data collected over a seven-year period for 138 clients whose staff conducted functional assessments and developed behaviour support plans following person-focused training.  McClean et al.  reported substantial improvements (a reduction to between 0% and 30% of the baseline level) in 77% of cases at follow-up with an average reduction of 73.2%.  Follow-up was conducted at an average of 22.5 months post-training. 
Freeman et al. (2005) reported on a state-wide plan for embedding PBS into social care and other organizations using longitudinal training.  They reported on the outcomes of Behaviour Support Plans (BSPs) completed by nine participants using a 37 item checklist developed by Horner et al. (2000). The average BSP’s score increased from 48.31% pre-training to 72.9% post-training highlighting significant improvements in BSP quality. 
Grey and McClean (2007) used a non-randomised matched control repeated measures design to investigate the effects of providing person focused training to a variety of staff working with clients with challenging behaviours in two locations over a six-month period.  The training and control groups were matched on type, duration, gender and level of disability. The results from the Challenging Behaviour Checklist (CBC) indicated that the clients whose staff received PFT had significantly lower scores with regard to challenging behaviour frequency, severity and management difficulty. Observational data were also reported for the PFT group indicating that for 66% of client participants, challenging behaviour reduced to below 30% of baseline levels at three months. The remaining clients’ challenging behaviour reduced to between 70% and 30% of baseline levels. Overall, the average reduction was to 22% of baseline levels at three months with further reductions reported for the clients’ whose data was available at six months. Rates of psychotropic medication were also tracked throughout the study and indicated that there were no reductions for either the experimental training group or the control group over the training period.
Lowe et al. (2007) delivered PBS training to 141 nursing assistants and 134 nurses (including 24 managers/deputies) and used a repeated-measures design to evaluate the effects of training as measured using knowledge, confidence, attributions and emotional responses.  Knowledge scores increased and maintained significantly for both groups of staff. Confidence scores, measured using the Challenging Behaviour Staff Perceptions Questionnaire Self Efficacy Scale (Hastings and Brown, 2002) and the Confidence in Coping with Patient Aggression Instrument (Thackrey, 1987), increased slightly post-training and maintained over time. Attributions were measured using the CHABA and, while there were initial changes, these reverted to baseline at follow-up.  The training appeared to have a limited impact on emotional responding when measured with the Emotional Reactions to Challenging Behaviour scale (ERCB; Mitchell & Hastings, 1998).
McGill et al. (2007) used a repeated-measures design to evaluate the effects of PBS training on 79 part-time students who predominantly worked in health and social care. Data were collected at three time points with regard to knowledge of challenging behaviour, causal attributions and emotional responses. Knowledge was measured using the Self-Injury Behavioural Understanding Questionnaire (SIBUQ; Oliver et al, 1996) and behavioural functional vignettes (Morgan & Hastings, 1998). Causal Attributions were measured using the CHABA (Hastings, 1997). Emotional Responses were measured using the ERCB (Mitchel & Hastings, 1996). Knowledge scores on the SIBUQ increased significantly at the second time point and, again, at the third time point. Improvements in correct responding were also observed on the vignettes of behavioural function task for attention function scenarios but not for escape/avoidance function scenarios.  Attributions and measured using the CHABA were mixed. ERCB scores for emotional responding indicated that Depression/Anger scores were significantly reduced. 
Crates and Spicer (2012) used a repeated-measures design with two time-points (baseline and three months post-training) to evaluate the effects of PBS training for the clients of 32 staff using behavioural recordings (rate, percentage of opportunity, or interval recordings dependent on the relevant dimension of challenging behaviour). The training adopted a ‘train the trainer’ approach.  The authors reported a significant reduction in occurrence of behaviour and episodic severity at three months for the clients of those who underwent training with a mean change to 49.5% of baseline levels of occurrence.
McClean and Grey (2012) conducted a component analysis of PBS plans following staff person-focused training for 74 staff working with 61 clients. Behaviour recordings and CBRS scores were reported for three time points; baseline, post-training and at an average follow-up. Behaviour observation data were available for 31 cases and showed an average decrease of 61% at three months and an average of 82% at six months. Ratings of challenging behaviour frequency, management difficulty and episodic severity were available for 61 clients and decreased significantly from baseline to six months and from six months to an average follow-up of 25 months.
MacDonald, McGill and Murphy (2018) utilised a non-randomised control group design to examine the effects of providing PBS training to social care managers. They not only evaluated the effects of the training on managers but also the staff they supervised and the clients their teams supported. Training was conducted over the course of a year and, following training, the frequency and severity of client behaviour decreased and managers’ knowledge increased. The supporting behaviour of staff did not increase when measured post-training but had changed significantly six months later at follow-up. There were no significant changes on practice management scores, periodic service review scores, staff knowledge scores or community participation scores.
Outcomes of long-term PBS staff training are summarised in Table 2.7.

[bookmark: _Toc88332641]2.5 Discussion

The increased interest from organisations and policy makers in PBS provides an impetus to identify the most effective ways of introducing PBS into services. As noted by Campbell (2007), service providers and policy makers often assume that staff training will improve staff performance. The current review aimed to assess the extant literature on the utility of PBS staff training interventions for improving outcomes for individuals with an IDD and 
[bookmark: _Toc42077781]Table 2.7
Long Term PBS Staff Training Outcomes
	Article
	Variable
	Measure
	Outcome

	MacDonald, McGill and Murphy (2018)
	1. Behavioural Severity
2. Frequency of challenging behaviour
3. Staff Support
4. Staff Attributions
5. Community Participation
6. Knowledge
7. Practice Leadership
8. Implementation
	1. Aberrant Behaviour Checklist
2. Behaviour Recording Forms
3. Active Support Measure
4. CHABA
5. Guernsey Community Participation and Leisure Activities Scale
6. 10 multiple choice questions, based on a test within a training pack developed by the Institute of Applied Behavioural Analysis (La Vigna & Willis, 2009)
7. Practice Leadership Questionaire
8. Periodic Service Review

	1. Significant reductions in severity and frequency
2. Significant reductions in frequency
3. ASM did not increase significantly from T1 to T2, but did increase to 80% for the reduced-size group at T3,
4. No significant changes for managers
5. No significant changes
6. Signification changes for managers. No significant changes for staff. 
7. No significant results
8. No significant differences

	McClean and Grey (2012)




	1. Frequency, severity and management difficulty of Challenging Behaviour
	1. Challenging Behaviour Rating Scale (CBRS)
2. Behaviour recordings
	1. Significant Reduction of Management Difficulty
2. A decrease of 61% at 3 months and  82% at 6 months

	Crates and Spicer (2012)
	1. Completion of FA and implementation of BSP
2. Challenging Behaviour
	1. Assessment and Intervention Plan Evaluation Instrument (AIEI)
2. Frequency Data
	1. Mean score on AIEI was 79.5%
2. Reduction in occurrence of behaviour at 3 months for 29/32 (mean change was 49.6% of baseline); 27/30

	McGill et al. (2007)
	1. Knowledge
2. Attributions
3. Emotions
	1. Self-Injury Questionnaire (SIBUQ)
Behavioural Function Vignettes
2. CHABA
3. Emotional Reactions to Challenging Behaviour scale (ERCB)

	1. Students demonstrated more correct analysis for scenarios with an attention function
No increases for correctly analysis for escape/avoidance function scenarios.
2. No change in attributions
3. No lasting changes

	Lowe et al. (2007)
	1. Emotions
2. Attributions
3. Confidence
4. Knowledge
	1. ERCB
2. CHABA
3. Challenging Behaviour Staff Perceptions Questionnaire (CBSPQ)
Confidence in Coping with Patient Aggression (CCPA)
4. Knowledge questions
	1. Depression/Anger scores significantly reduced
2. Initial changes in attribution after training reverted to baseline over time
3. Significant increases in confidence scores
4. Significant increases maintained over time




	Grey and McClean (2007)
	1. Challenging Behaviour
2. Medication


	1. Behaviour observation recordings
Checklist of Challenging Behaviour (CCB) 
2. Prescription of psychotropic medication

	1. For 66% of the target group the frequency of CB reduced to below 30% of three months post-training. Significant reductions on CCB.
2. No significant reduction in units of medication pre- scribed for either group


	Freeman et al. (2005)
	1. Completion of Person Centred Plans & Behaviour Support Plan
	1. 37 Item Checklist
	1. Average quality scores increased from 48.31% pre-training, to 72.79% post-training.

	McClean et al. (2005)
	1. Challenging Behaviour
	1. Frequency Data
	1. Significant improvement in 77% of cases at follow-up

	Grey et al. (2002)
	1. Attributions
	1. Challenging Behaviour Attributions scale (CHABA
	1. Significantly more staff attributed challenging behaviour to negative reinforcement and self-stimulation after training and a decrease in those attributing challenging behaviour to positive reinforcement




the staff who work with them. The findings indicate an association between PBS staff training and positive outcomes for both clients and staff. However, the review also highlights procedural issues and other factors that may limit or enhance the effectiveness of training which will be addressed later in this section. Three key factors that play a significant role in the success of PBS staff training emerged from the results of this review. These are (1) duration of training; (2) the presence of mentorship and supervision; and (3) practicing skills during training. These factors will now be discussed in turn.

2.5.1 Short Duration Training
Several of the studies included within this review were of short duration. Anecdotally, practitioners working in the field report that many organisations provide short-term PBS training to a limited number of staff members when trying to adopt a PBS approach to behaviours that challenge as a cost-effective means of meeting the recommendations of statutory and authoritative organisations. While Carson and Baker (2018) did not report on the duration of the training courses they audited, some of the courses only covered a relatively small number of their audit items so are likely to be short duration, indicating that these are commonly available within the UK.  The results of the current review indicate that support for the effectiveness of short duration courses is limited. This is an important finding and should be given due consideration by organisations who wish to adopt PBS or those commissioning services.  Evidence for the effectiveness of short duration PBS training is strongest for cognitive factors (e.g. changes in attitudes or attributions). However, the link between attitudinal change or attributional change, and reductions in challenging behaviour or client quality of life remains unclear (Grey & McClean., 2007). Evidence for the effectiveness of short PBS training in improving staff knowledge, staff competence and client outcomes remains weak and only one short duration course examined the impact of PBS training on client outcomes (Baker, 1998). While this study indicated that short duration training might be beneficial in some circumstances, its results have not been replicated.

2.5.2 Medium Duration Training
Support for medium duration PBS training courses is more substantial than for short duration courses. As with the short duration training courses, there was evidence indicating that PBS training results in changes to cognitive factors such as attitudes, attributions, perceived self-efficacy and stress, however only one medium duration PBS training course examined knowledge (Wardale et al., 2014). While the results of the Wardale et al. investigation indicated an increase in knowledge for all vocational groups involved in the study, more research is required before we can conclude that medium duration training reliably increases the knowledge base of staff participants and the interaction of other traits should be considered. 
While, overall, the results indicate an emerging body of evidence to support medium-duration PBS staff training, these results should be interpreted with caution. Singh et al. (2015; 2016) reported positive results with regard to reductions in behaviour that challenges as well as staff turnover, staff/peer injuries and cost-effectiveness. However, as with Berryman et al. (1994), the participants had previously received in-service training in ABA/PBS so the results may not generalise to those who have not received prior training in ABA/PBS. Mindfulness Based Positive Behaviour Support (MBPBS) training also involved members of the MBPBS group receiving training on meditation practices that are not features of other PBS staff training studies. As with Branch and Hastings (2016), these studies indicate the importance of examining contextual factors on the delivery of PBS and PBS training. The training method used, prior training and skills taught may affect the outcomes of PBS training. 

2.5.3 Long Duration Training
Long duration PBS staff training has the strongest level of support with substantial evidence indicating positive outcomes with regard to cognitive factors, knowledge and behaviours that challenge. The implication of these results for practice is that where PBS training is used, it should adopt longer duration models. While further research is needed into long duration PBS staff training, particularly with regard to quality of life outcomes, it currently has the highest level of support.

2.5.4 Mentorship and Supervision
As noted above, mentorship and/or supervision also appear to play a significant role in the effectiveness of PBS staff training. Of the studies included within this review, 10 reported outcome measures related to the use of physical restraints or client behaviours that challenge. Nine of these studies reported reductions in challenging behaviour frequency or severity as well as the use of restrictive practices. Some level of supervision or mentorship appeared to be available to trainees in all of these studies. There was one exception (Hassiostis et al., 2018). This study will be considered in greater detail later in this discussion.

2.5.5 Practicing Skills
The third potentially critical factor identified during this review was practicing skills during the training period. All 10 of the studies that reported outcomes measures related to challenging behaviour included some form of skills practice (e.g. writing BSP’s) during their training. 

2.5.6 Limitations of Evidence Base
While the studies included within this review indicate support for the effectiveness of PBS training, there are a number of limitations to the current PBS training research base that require consideration. With regard to design, the most common experimental design used was the repeated-measures design. Many of these studies only included two time-points but some included three (McClean et al, 2005; McClean & Grey, 2012; McGill et al, 2007). Results from repeated-measures designs can be vulnerable to demand characteristics wherein participants change their behaviour in line with their interpretation of the study aims so the findings should therefore be treated with caution (Orne, 1959). 
MacDonald and McGill (2013) recommended the use of control and comparison groups in staff training research. Six studies included within this review included a control or comparison group (Berryman et al, 1994; Branch & Hastings, 2016; Hassiotis. 2018; MacDonald et al., 2018; McClean & Grey, 2007; Singh et al., 2016), with four of these being published since the MacDonald and McGill (2013) review, indicating an improvement in the quality of studies in recent years, however more control and comparison group studies are desirable. 
Of the five studies that utilised a control group, only one utilised randomisation (Hassiotis, 2018).  However, randomisation also needs to be conducted accurately and the trainers involved in the Hassiotis et al (2018) study have indicated that the randomisation procedure may not have been carried out in a robust manner (see Allen, Jones & Nethell, 2018). More consistent use of randomization in PBS training studies would, therefore, be beneficial.
The literature included within this review indicates that there is a need for more PBS staff training studies that include the use of blind assessment, inter-observer checks and treatment fidelity checks. While it is often difficult to include these features in experiments conducted in naturalistic settings, inter-observer agreement is something often taught within ABA courses. It should be possible to teach and assess this skill as part of PBS training. This would allow participants to conduct inter-observer agreement checks as part of their practice when working in pairs – as is relatively common within social care. 
  With respect to treatment fidelity, there are a variety of practices that could and should be investigated including data collection, following instructions with regard to implementing a functional assessment, designing a BSP/PBS plan or implementing the function-based plan or skills teaching plan as scripted within a relevant protocol. Given the multi-elemental nature of PBS (e.g. assessments, scripting support plans and the adoption of a systems level approach), the potential number of items that could be tested for treatment fidelity within a PBS staff training study is high. As such, where it is impractical to obtain treatment fidelity checks on all possible items, studies should include treatment fidelity for as many items as is feasible within a given context. It is noteworthy that none of the studies included within this review include treatment fidelity measures for crucial aspects of PBS such as functional communication training, incidental teaching, listener discrimination training or task analysis and chaining procedures.
The staff participants included within this review varied from direct contact staff (McClean & Grey, 2012) to Executive Directors (Baker, 1998) and even those outside the organisation responsible for care provision (Hassiotis et al., 2018).  This is encouraging as a whole organisation approach to the provision of PBS is desirable (UKPBSCF, 2016). However, it is problematic in interpreting the results of studies with regard to efficacy of PBS staff training. Where staff with different roles and responsibilities practice with the same clients (e.g. McClean & Grey, 2012), it is difficult to conclude that any reported reduction in behaviours that challenge is the result of change in the practice of the support worker, the clinical psychologist or both. 
MacDonald et al.’s (2018) findings are of interest as they found significant reductions in client’s challenging behaviour when only service managers were provided with training. This appears to suggest that training individuals who direct practice within an organisation can have beneficial effects. However, in contrast, training members of community health teams who, in theory, should have a role in helping to direct practice demonstrated no beneficial effects (Hassiotis et al., 2018). Given the diversity of organisational structures and the roles/responsibilities and cases loads that even individuals with the same job titles may have, the lack of information provided regarding organisational structure and roles/responsibilities within the studies included in this review limits the generalisability of findings.
With regard to outcome measures, few of the studies included within this review that included skills practice as part of the training procedure reported outcome measures related to the skills taught. Where this was reported, it typically related to assessing the quality of functional assessment and behaviour support plan documents (e.g. Baker, 1998; Crates & Spicer, 2012). Many of the functional assessments and behaviour support plans that were examined within these studies were assessments and plans that participants developed during training.  More research is required to examine the extent to which the quality of this work is maintained when the supports associated with the training programme are removed.
Reid et al. (2003) reported on the practice of supervisory skills and Singh et al. (2015) reported on its participants’ use of verbal redirections, but it is noteworthy that none of the studies included reported on the practice of commonly used ABA techniques such as chaining and task analysis (Brock et al., 2016) or incidental teaching (Fenske, Krantz & McClanahann, 2001). PBS seeks to make behaviours that challenge unnecessary by teaching alternative means of achieving a client’s desired outcome. However, the studies within the current review offer limited support with regard to effectiveness of teaching skills following PBS training. In their definition of PBS, Gore et al. (2013) emphasise that PBS is constructional i.e., it seeks to increase the focal person’s repertoire of adaptive skills. Given the centrality of skills teaching to PBS, the neglect of skills teaching within PBS training research is particularly concerning.  

2.5.7 Limitations of the systematic review
Before summarising this review’s recommendations for research and practice, consideration will be given to the limitations of the present review.
A potential limitation is that the review includes studies that self-identify as PBS (or an associated term) rather than excluding studies that do not meet the PBS training definitions proposed by PBS theorists and practitioners (e.g. Dunlap & Heinman, 2000; Carr et al. 2002, Anderson et al. 1993; MacDonald, 2016; PBS Academy, 2017). As a result, it includes studies that some may not regard as “true” PBS training (e.g. Rose et al. 2014). The decision to include studies that identified as PBS was made because currently no single definition of PBS training appears to have widespread acceptance in practice across social care and because adopting a narrow definition could have excluded variants (e.g. MBPBS). In addition, it could be argued that some elements of PBS training that theorists argue should be included (e.g. organisational change) are redundant when training staff who have no control over organisational structures, policies and processes (e.g. support workers).
Conversely, another potential limitation within the current review was that, because studies were included if they self-identified as PBS staff training or used an associated term, the evidence base for PBS is obscured. While some of the studies included within the review focused on training individual skills (e.g. Branch and Hastings, 2016) rather than the comprehensive PBS training described by experts (e.g. Kincaid et al, 2006), they were included if they were identifiable as PBS based on the use of the term or associated terms. If PBS is best viewed, not as an intervention or singular approach, but as a multi-component framework based on a variety of evidence and value based practices, evaluating the effectiveness of these practices in isolation, as well as in unison, may also help to better establish the extent to which the evidence base supports PBS staff training.   
Another criterion that potentially limits the findings of this review was the decision to limit inclusion to staff training studies including staff working within non-institutional settings (e.g. clients’ homes and communities). This excluded PBS staff training studies that took place within schools and hospitals (e.g. Davies et al, 2015; Denne, Hastings & Hughes, 2015). This decision was taken as the organisational structures and processes that apply within institutions were sufficiently different from those observed within community-based social care contexts to warrant separate investigation. Staff training strategies that might be effective in a context where clinicians are on-site (e.g. Hassiotis et al., 2009) might not be effective in situations where such support is not readily available or potentially infrequent (e.g. Hassiotis et al., 2018). As a goal of PBS is to see individuals with disabilities living within culturally normative community settings, a decision was taken to focus on the effectiveness and efficacy of PBS staff training within these contexts. 
2.5.8 Recommendations for Future Research
For PBS practitioners, it is encouraging that the findings of this review align broadly with the recommendations of authoritative organisations (e.g. PBS Academy, 2017) and experts (e.g. MacDonald, 2016). The PBS Academy’s Standards for Training emphasise the importance of the duration of training, appropriate supervision and practice based training (2017). However, there are a number of recommendations within the PBS Academy’s Standards for Training that, while not contradicted by the results of this review, are not necessarily supported by the existing literature. For example, the PBS Academy recommended that the knowledge acquisition aspect of training could be conducted through a variety of means including classroom based teaching, workshops, e-learning, or through blended learning. Only one study included within this review described the primary use of e-learning as a means of training staff (Freeman et al., 2005). 
The dominant training methodology used within PBS training is the in-service workshop. It is sufficiently commonly used within PBS training that it can be regarded as treatment-as-usual. While some studies (Branch et al., 2016; Reid et al., 2003) described the use of supplmentary training methods, almost all studies included within the review utilised workshop models (e.g. Berryman, 1994; Baker, 1998; Grey & McClean, 2007; Hassiotis et al, 2018; Wills et al., 2013). In line with Dunlap et al’s description, these workshops utilised lectures, guided discussions, presentation of case examples, group activities, and role playing (2000). However, while such training interventions can be accurately described  as workshops, they also differ significantly  in terms of content and length. Given these substantial differences, they represent individualised training packages rather than a single form of training intervention (Gormley, Healy, Doherty, O’Regan & Grey, 2019). As such, they do not represent an empirically supported training model.
 There is a clear need to investigate which training methodologies and course structures are both efficacious and effective. This need is particularly pronounced for organizations who do not have the financial or other resources to employ the training models recommended by some experts (e.g., MacDonald, 2016), but it is recommended that the effectiveness of any new models should be empirically assessed, before their adoption is widely encouraged.  Future research should describe its training methods in greater detail to allow for comparison and independent replication.
A related issue identified within this review is that, at times, it can be difficult to directly compare PBS training outcomes from different studies when the training contents are unclear or when the training is provided to individuals with different roles, responsibilities or prior training. Adopting the PBS Academy’s Standards for Training (2017) and Competence Framework (2015) when reporting data from PBS training studies has the potential allow for greater comparisons between studies by identifying the PBS related competencies of a trainee or the competencies a course seeks to teach.
 Competencies are often defined without the corresponding development of competency assessment tools (Denne et al., 2015).  Here, PBS can draw on various competency assessment and management tools that have been developed and assessed by behaviour analysts working within the field of organisational behaviour management (see Gravina et al. 2018). The Periodic Service Review (PSR) was developed by LaVigna et al (1994) as an instrument to assess both the quality and consistency of staff performance within PBS services. It can also function as a tool to help staff develop and maintain their performance. It may be of use in helping to develop and validate competency assessment tools related to PBS. Similarly, in developing such tools, PBS advocates may find it useful to examine the Comprehensive Application of Behaviour Analysis to Schooling (CABAS) model which utilises the analysis of learn units and the measurement of correct responses to teach and monitor both staff and learner competencies (Selinske, Greer & Lodhi, 1991). When skills development plans are scripted so that all elements of a learn unit are described technologicially,  Teacher Performance Rating Assessments (TPRA; Greer, 1994) can be utilised. The TPRA measures the elements of three-term contingencies delivered by instructors in order to identify functional interrelationships between instructor’s behaviours, learner’s responses and other elements of the instructional environment (e.g. instructional materials). As the assessement itself is technological (see Section 1.6.4) and based on directly observing behaviour, the competency of those utilising the tool can also be established to ensure consistency across and between organisational units.The resulting data can be used as a measure of training frequency, learner/staff competence and procedural fidelity at the individual and organisational level by establishing correlational and functional relationships (Selinske, Greer & Lodhi, 1991). 
As noted earlier, none of the studies included within this review investigated the use of commonly used behaviour analytic skills development techniques within PBS practice. In line with the findings of Gormley et al. (2019), it is equally striking that, with the exception of Branch and Hastings (2016), none of the studies included within this review explicitly identify the use of behaviour analytic procedures to train staff. This is noteworthy as PBS practitioners have a stated commitment to normalisation and the “primary use of constructional principles and procedures from behaviour analysis to assess and support behaviour change” (Positive Behaviour Support Coalition, 2015, p. 7). This is reflected in the emphasis place on BST within the PBS Academy’s standards for training. The greater use of behaviour analytic techniques would allow for the assessment, measurement and development of competencies relevant to the practice of PBS, while simultaneously allowing for descriptions of training procedures in sufficient detail to allow for replication.  In addition, the greater use of behaviour analytic techniques within staff training may reduce the risks of clients encountering stigmatisation that is thought to occur when individuals are subjected to techniques not typically used with neurotypical populations. 
In summary, future research with regard to PBS training should seek to (1) describe the training methodology in sufficient detail to allow for replication; (2) utilise control and comparison groups with regard to training methodologies; (3) describe the content of training with regard to a relevant competence framework or assessment; (4) develop and validate appropriate competence assessment tools that allow for the reliable measurement of PBS competencies; (5) assess the effectiveness of using behaviour analytic techniques to train staff in the use of PBS practices within the working environment; and (6) assess the longtidudinal impacts of training after any additional supports associated with the training procedures have been removed.

2.5.9 Recommendations for Practice
With regard to practice, organisations and professionals seeking to train staff in the use of PBS should pay careful consideration to the results of this review with regard to the adoption of short term training models. The results of the current review indicate that there is very limited support for the short duration courses that are sometimes preferred by organisations with limited resources. These models are even less likely to succeed when opportunities for supervision and supervised practice are unavailable. 
 The PBS Academy (2017) has provided guidance with regard to training. This is a valuable resource that should be utilised appropriately. Its recommendations with regard to the importance of practice, the availability of supervision from an appropriately qualified professional (e.g., BCBA) and the duration of training should be followed.  As the evidence-base for PBS training evolves, these standards should be updated periodically. It is important that organisations seeking to introduce or improve their PBS services should recognise the role they have to play in helping to investigate the effectiveness of PBS training. By participating within the research process, they increase the chances of developing training techniques that can be feasibly employed within their workplaces. 

2.6 [bookmark: _Toc88332642]Conclusion

In conclusion, the results of this review indicate that PBS training can be effective in improving staff knowledge and skills and in reducing behaviours that challenge of those they support. However, questions remain about the best ways to ensure that the knowledge and skills taught during PBS training are transferred to the social care environment.  By working in partnership, researchers, practitioners and organisations can help identify the training techniques, content and packages that will allow their staff teams to meet the needs of the people they support as well as the institutional factors that best contribute to improved outcomes for the people they support. In Chapter 3, Chapter 4 and Chapter 5, some potential PSB training techniques will be developed and evaluated experimentally.






[bookmark: _Toc88332643]Chapter 3: A Comparison of Behavioral Skills Training and Treatment as Usual for Acquisition of PBS Knowledge and Skills


[bookmark: _Toc88332644]3.1 Chapter Overview

In Chapter 2, a review of the current evidence base for the effectiveness of Positive Behavior Support staff training indicated that it can be effective in improving the knowledge and Behavior Support Plan writing skills of staff while reducing challenging behaviour in clients. However, it was also highlighted that insufficient attention has been paid to the effects that training methodology can have when teaching specific content. Moreover, there is a need for greater use of control and comparison studies within PBS training research (MacDonald & McGill, 2013). Control studies would allow for greater confidence in PBS training as the cause of improvements, while comparison studies would allow the most effective training methodologies to be identified. In turn, this would allow practitioners to avoid sub-optimal models when undertaking training.
 The present chapter describes Study 1 of the research programme, in which the effectiveness of two PBS training methods was examined with respect to their impact on i) staff knowledge and ii) staff competence in performing teaching and assessment techniques as part of PBS service provision. In addition, social validity data regard participants’ reactions to the two training methods is presented. The implications of both findings for research and practice are discussed.

[bookmark: _Toc88332645]3.2 Introduction

3.2.1 Social Care Staff Training Issues
Campbell (2007) noted that national policy on improving outcomes within the social care sector within the UK seemed to be based on an inherent belief that changes in outcomes could be improved by staff training but that there was limited evidence that training alone provided improved performance. He noted that studies investigating the effectiveness of training programmes did not report on service user outcomes and he raised the possibility that transferring evidenced-based practices from the training environment to the work environment might be limited by the linguistic or cognitive ability of staff (Campbell, 2007).
Campbell (2007) also noted that training which ensures that the organisation, its staff and those they support are safe from injury, harm, abuse and legal action is prioritised over that which improves the quality of service provision. The training of frontline staff within the social care sector can be problematic as social care providers often experience high levels of staff turnover so that service managers often have to decide between training staff and ensuring that shifts are covered (Campbell, 2007). The view often taken in services is that any standard of care is better than no care and consequently organisations prioritise short duration, low cost training that minimises service closures while keeping clients safe from abuse and their organisations safe from harm (Campbell, 2007).  
It is important to consider the factors raised by Campbell (2007) when examining staff training research within the context of social care. Van Oorsow, Embregts, Bosman and Jahoda (2009) completed a meta-analysis of studies carried out with staff who provided direct support to individuals with intellectual disabilities with a view to examining the goals, formats and techniques that are related to effectiveness. The authors concluded that in-service training was only sufficient in training staff to perform tasks that were not related to the acquisition of skills by clients (e.g. adjusting the content of meals provided to clients following nutrition training) but not for training them to teach skills, such as communication, to clients. They recommended that, in order to target the skill acquisition of clients, a combination of in-service training and on-the-job coaching was required. However, within the social work contexts highlighted by Campbell (2007), the extent to which such models of training are feasible is unclear. 
 More recently, Cox, Dube and Temple (2015) conducted a systematic review of studies evaluating whether staff training can have an impact on the challenging behaviour of clients. The authors noted that, while there had been progress in evaluating staff training strategies, the absence of replication studies and various procedural issues (e.g., the absence of client data, a reliance of self-report measures, and the absence of generalisation and maintenance data) limited their ability to draw firm conclusions about the effectiveness of different methods of training in dealing with challenging behaviour.   

3.2.2 Current Evidence Gaps in PBS Training within Social Care contexts
As noted in Chapter 2, some researchers (e.g. McClean & Grey, 2012) argue that staff training is the means by which PBS can be made more widely available in natural settings to those who would benefit from it. However, as noted in Section 3.2.1, staff training for individuals working with people who have intellectual disabilities or behaviours that challenge has long been viewed with scepticism by those evaluating its efficacy (Cullen, 1988). While the results of the review set out in Chapter 2 have indicated that PBS training can be effective in increasing knowledge (as measured through the use of knowledge tests) and decreasing challenging behaviour, it also highlighted a range of problems with research on PBS staff training. These problems need to be understood within the context of broader social care training issues discussed above. The diversity of approaches adopted both in implementing PBS training and in investigating its effectiveness has resulted in gaps in the current knowledge base including with regard to treatment implementation. There is a need, therefore, to identify the components of PBS staff training that work effectively, in terms of both delivery and content, as well as the circumstances under which they are likely to be successful. Doing so requires the greater use of control and comparison groups within PBS research (as noted in Section 3.1). This is because, once a training programme that focuses on certain content has been established as effective for reliably producing change, it becomes important to establish whether it is more effective or efficient than other forms of interventions and to determine what variations (i.e., contextual or procedural factors) have an impact on trainee learning.
Johnson et al. (2006) criticised the use of short in-service training in PBS staff training. They noted that there was a risk that such models may not adequately meet the needs of clients as short duration training would not sufficiently familiarise trainees with ABA principles and procedures. The results of the review discussed in Chapter 2 offer some support for this criticism as longer duration training models have the most support for their effectiveness. Only one study (Baker, 1998) included in the review indicated that short duration training might be effective in addressing challenging behaviour. 
Treatment fidelity, the extent to which treatment protocols are adhered to in practice, was also identified as an under-researched area with the PBS literature. It is relatively rare for PBS researchers to report on treatment fidelity and, when it is reported, it is usually through the measurement of the presence of components of an intervention plan (e.g. Freeman et al., 2005). In addition, PBS researchers rarely provide information about staff implementation fidelity when performing skills teaching protocols. This is particularly concerning as, within some contexts, a partially correct implementation of behavioural techniques may have the same negative effect as an entirely incorrect implementation (e.g. Reed et al., 2011).

3.2.3 Positive Behaviour Support  Workshops
Most of the examples of PBS training identified within the review presented in Chapter 2 appear to take the format of traditional workshops. These face-to-face workshops tend to include presentations, role playing, group exercises and guided discussions (Freeman et al., 2005). As noted in Section 2.5.8, the use of in-service workshops is sufficiently prevalent that workshops can be regarded as treatment-as-usual (TAU) within PBS training research. While there is evidence to support the use of workshops as a training method (e.g. MacDonald, McGill & Murphy, 2018), and they appear to have social validity for training participants (e.g. Luiselli, Bass & Whitcomb, 2010), the effectiveness of such workshops in training staff is sometimes questioned (Sailor et al., 2000). Johnson et al. (2006) criticised the use of such workshops as being incapable of providing trainees with the knowledge of behaviour analysis required to reliably provide effective treatments. However, the use of traditional workshops within PBS is unusual for reasons related to PBS’ values. This is because such training formats are rarely used with clients and, moreover, PBS practitioners have a stated commitment to normalisation and the “primary use of constructional principles and procedures from behaviour analysis to assess and support behaviour change” (Positive Behaviour Support Coalition, 2015, p. 7). 
Normalisation advocates also argue that the means used to achieve these ends should also be culturally valued and that the use of medical or other special means should be avoided where possible (Emerson & McGill, 1989). If PBS advocates believe that procedures from behaviour analysis are both effective and culturally valued, then it is somewhat inconsistent to avoid their use in staff training and, moreover, the use of differential approaches for staff and service users may increase the risk of service users being stigmatised. A potential rationale for the use of PBS workshops may be that  trainees are familiar with the format and have rated them as having high levels of social validity (Reid, Green, Parsons & Rotholz, 2019). However, no published studies have investigated the comparative social validity of PBS workshops over other PBS training techniques.


3.2.4 Behavioural Skills Training
Behaviour analysts have long noted that the same principles that underlie the strategies and tactics adopted when teaching new skills to individuals with developmental disabilities also apply to those who are teaching them (Reid et al. 2011) and, as a consequence, there have been efforts to use some of these techniques in practice. For example, Seligson-Petscher and Bailey (2006) evaluated the effects of a treatment package consisting of tactile prompting (prompts provided using a vibrating pager) and self-monitoring with accuracy feedback on implementation of a token economy by three classroom assistants for students with disabilities. A token economy is a contingency management system. As part of a token economy system, target behaviours are reinforced, using objects or pictures that can be exchanged for reinforcers at a later point. Following delivery of the intervention package, the performance of all participants clearly improved on the token economy task and the tactile prompting was faded to a self-monitoring system whereby participants recorded their own performance on a data sheet. Similarly, Catania and colleagues (2009) used video modelling to teach the implementation of discrete trial teaching (DTT) to three school staff. Baseline scores were consistently low but, following video modelling, all three participants showed an increase in performance on DTT tasks across a variety of areas and high levels of performance were maintained one week after training (M = 99%). 
 Greer (1994) developed the TPRA which measures the elements of three-term contingencies delivered by instructors in order to identify functional interrelationships between instructor’s behaviours, learner’s responses and instructional stimuli. This tool has been used to both teach and assess staff in a variety of different circumstances (Greer, McCorkle, & Wiliams, 1989; Keohane, 1997; Ross, Singer-Dudek & Greer, 2005). Both correlational and functional relationships have been found between the use of the TPRA and increased accuracy in instruction as well as increased delivery of learning opportunities, learner correct responses and learning objectives achieved (Selinske, Greer & Lodhi, 1991). This demonstrates that behaviour analytic assessment and teaching tools can have positive outcomes for both staff and clients. As should be clear from the above examples, the use of behaviour analytic techniques in training staff who are working with people with intellectual and developmental disabilities has a long history. As such, it is noteworthy that this does not appear to be the case when looking specifically at the PBS training literature. Indeed, there are only two examples of this approach being taken in the articles reviewed in Chapter 2. As previously described (see Section 2.4.1), Branch et al. (2018) attempted to use a behaviour analytic technique (fluency teaching; see Binder, 1996) to train staff in the use of individual behaviour support plan techniques (Branch et al., 2018), while Reid et al. (2003) reported a technique that appeared to involve the components of Behavioural Skills Training (BST).
 Behavioural Skills Training is a teaching package that consists of providing instructions, modelling the target behaviours, allowing the trainee to rehearse the target behaviour (typically within a role play context) and then providing them with feedback (Ward-Horner & Sturmey, 2012). As noted in Chapter 2, the PBS Academy emphasises the use of BST within PBS training (PBS Academy, 2017). Behavioural Skills Training has been used to teach staff how to implement language training procedures (Nigro-Bruzzi & Strumey, 2010), to teach parents to implement food selectivity treatments (Seiverling, William, Sturmey & Hart, 2012) and to teach adults with ASD to implement DTT with accuracy as part of vocational training (Lerman et al. 2015).
Behavioural Skills Training for Discrete Trial Training
Discrete Trial Training is one of the most commonly researched techniques taught through BST (e.g. Bolton & Mayer, 2008; Gilligan, Luiselli, & Pace, 2007; Nosik & Williams, 2011). Discrete Trial Training is recognised as an evidence based practice (EBP) for learners with a diagnosis of autism (Odom et al., 2010; Wong et al., 2015) and it has been identified as being beneficial in teaching skills across a variety of domains (Wong et al., 2015), including social, communication, behavioural and academic skills (Strumey & Fitzer, 2007). 
In DTT, the instructor follows a series of well-defined steps in delivering material to the learner. Following delivery of an instruction or another environmental change, the learner either engages in a target behaviour or is prompted to do so. Following the learner’s action, the instructor either provides reinforcement or carries out an error correction procedure. This constitutes a single trial. Learners are typically provided with repeated opportunities to contact reinforcement for engaging in the target behaviour (Leaf et al., 2016).   
Behavioural Skills Training for Preference Assessment
Preference assessments (PA’s) are a class of behavioural assessment procedures in which clients are presented with combinations of choices between alternative items or activities in a systematic manner in order to directly evaluate items that may serve as reinforcers (Reid et al., 1999). Preference assessment techniques are used within PBS and have been been taught to non-PBS trainees through BST ( e.g. Lavie and Sturmey, 2002).  The identification of probable reinforcers is an important skill within PBS. The availability of potent reinforcers is required in order to implement skills teaching procedures or to reinforce alternative/incompatible behaviours as part of a behaviour reduction plan. In addition, PA’s can also identify the activities (e.g. bowling; swimming, going to the cinema) that a client might prefer to engage in and, as such, they can help to improve a client’s quality of life. This is important as many clients with whom PBS staff work may not be able to communicate these preferences (Reid et al., 1999). Engaging more frequently in preferred activities can lead to an improved quality of life for clients and PA’s offer a means of identifying such activities.   
There are a variety of different PA procedures that evaluate individuals’ subjective preference for items that may function as reinforcers (e.g. music, foods, video-games). Within the single-stimulus procedure, items are presented one at a time across trials (Pace et al., 1985). In the paired stimulus procedure, two items are presented at a time (Fisher et al., 1985). There are also multiple-stimulus PA’s where items are either replaced (Multiple Stimulus With Replacement; Windsore, Piche & Locke, 1994) or not replaced (Multiple Stimulus Without Replacement; MSWO; Leon & Iwata, 1996).
 All of the PA methods discussed in this section have been demonstrated to have clinical utility and each has advantages and disadvantages related to their duration of assessment, ease of administration and challenging behaviour rates (see Rush, Mortenson & Birc, 2010). In practice, practitioners must use clinical judgement in terms of matching an assessment procedure to the characteristics of the clients, the settings and the staff who are to administer the assessments.

3.2.5 Behavioural Skills Training Comparison Studies
While there are numerous studies which provide evidence in favour of the effectiveness of BST in skills teaching (e.g. Miles & Wilder, 2009; Sarokoff & Sturmey, 2004), relatively few have utilised comparison groups in evaluating its relative effectiveness. In a rare comparison study, Nosik, Williams, Garrido and Lee (2011) compared BST to computer-based instruction for six staff working with adult service users. The BST group (consisting of three participants) scored higher on procedural fidelity measures for discrete trial implementation than those in the comparison group (also made up of three particpants) and the results indicated that the effect maintained at a six-week follow-up. While this study offers preliminary support for the superiority of BST over computer-based instruction, the size of the participant groups limits the extent to which the findings of the experiment can be generalised to other contexts.
Only one BST comparison study relates to PA’s. Roscoe, Fisher, Glover and Volkert (2006) compared the effectiveness of a typical BST training procedure including performance-specific feedback versus a similar training procedure in which trainees were provided with money that was contingent on performing the steps of a MSWO or PS assessment procedure correctly (see Section 3.2.4). Their results indicated that the performance of trainees was superior in the traditional BST condition and also highlighted the importance of the feedback component of BST.
One area in which there have been several studies which compare the effectiveness of BST with traditional training methods is child gun safety (Himle, Miltenberger, Gateridge, & Flessner, 2004). Himle and colleagues investigated the comparative effectiveness of BST and the National Rifle Association’s Eddie Eagle Gunsafe programme. The Eddie Eagle Gunsafe programme involves the use of guided discussion, videos, songs, individual activities (e.g. worksheets, art activities) and group activities (e.g. making posters, wordsearches) to teach children (aged 4-5 years) what to do if they find a gun (“Eddie Eagle Program Materials”, 2018). The results indicated that BST appeared superior to the Eddie Eagle programme. Five of the 11 participants in the Eddie Eagle group were able to describe the safety skills, while eight of the 10 participants in the BST group were able to do so. Only one of the Eddie Eagle participants successfully engaged in the safety skills during the role play scenario, while all 10 of the children who underwent BST performed the skills correctly. However, it should be noted that only two of the study participants, both from the BST group, used the target behaviours correctly when placed in a real-life scenario. Similar results were found by Gatherbridge et al. (2004) when conducted a study with children aged six to seven years. The BST participants and Eddie Eagle participants both outperformed a control group on a task in which they had to describe safe gun practice but only the BST participants differed from the control participants when tested in role-play and in-situ skills performance tasks.

3.2.6 Rationale for the Current Study
Few PBS training studies have examined the role of training methodology or the effectiveness of PBS training on the ability of staff to implement behavioural teaching methods (see Chapter 2). As teaching PBS trainees to implement skills teaching procedures is an important goal of PBS training, the effectiveness of such training requires more research. It is also possible that different PBS training methodologies may have differential effects on trainnees and research should seek to identify effective methods. The purpose of the present study was, therefore, to examine the effects of PBS training on the acquisition of knowledge and skills related to the implementation of DTT and MSWO PA through two different methods; when delivered through BST or via treatment as usual (TAU). The findings of the systematic review reported on in Chapter 2, indicated that TAU for PBS training involves the use of in-service workshops that in its use of presentations, guided discussions and modelling (e.g.Freeman et al., 2005). As noted in Chapter 2, relating training content to relevant competency frameworks enables comparisons across studies. As such it is worth noting that within the UKPBSCF, DTT relates to Competence 3.4 (Devising and implementing multi-element evidence-based support strategies based on the overview and model), while MSWO PA’s relate to Competence 2.8 (Assessing a person’s preference and understanding what motivates them). 
As previous research (Wills, Shephard & Baker, 2013) has indicated that the training of participants increases their knowledge of ABA/PBS following training, it was hypothesised that staff who underwent training on PA and DTT would gain an increased understanding of these techniques. It was also predicted that staff who underwent training through BST would demonstrate higher scores on tests of knowledge and treatment implementation tests (Roscoe et al., 2006). In addition, it was expected there would be an interaction between training method and time such that  techniques that were taught through BST would maintain improvements at follow-up more effectively than those that were taught through TAU (Himle, Miltenberger, Gateridge & Flessner, 2004). As previous research in other areas has found a correlation between knowledge and competence, it was predicted that there would be a correlation between knowledge and competence scores (e.g. Wang, 2014; Lievens & Patterson, 2011). Finally, social validity (the social value and acceptability of intervention goals, procedures, and outcomes) is considered an important factor in choosing intervention techniques within both PBS and ABA. This is reflected in a number of studies that have examined stakeholder views of PBS (Hienman & Dunlap, 2000; Bambara, Nonemacher & Kern, 2001; Woolls, Allens & Jenkins, 2012)  However,  few studies have examined the social validity of behavioural PBS training techniques in comparision to to other methods. The social validity of the training interventions was examined using post-training interviews. The lived experience of trainees is important in, and of, itself; however, the way in which trainees perceive intervention techniques is also likely to impact on their willingness to undergo such training. Consequently, it will impact on the overall effectiveness of a training intervention under “real-world” conditions.


[bookmark: _Toc88332646]3.3 Method

3.3.1 Participants and Setting
The participants consisted of 45 employees of a social care organisation (29 females, 16 males) that offered support to teenagers and adults with a diagnosis of autism and/or intellectual disability.[footnoteRef:1] The participants were drawn from two sites in the South East of England. The age range was 23-52 years (M= 31.13, SD = 8.15). Of the 45 participants who began the study, 28 completed knowledge testing at all stages (15 female, 13 males). The age range was 23-52 years (M= 30.32, SD = 8.12). Fourteen of these participants were non-native English speakers. Twenty-four of the original participants completed the competence tests (13 males, 11 females). The age range was 23-52 years (M= 30.23, SD = 7.97). Of these, 11 were non-native English speakers. In order to take up employment with the participant organisation, non-native speakers were assessed for English-language proficiency (numeracy and literacy tests) and were required to have a good standard of conversational English (as assessed by interview). Training, assessment and semi-structured interviews were conducted in the offices of the organisation in which the participants were employed. The 16 participants who undertook training but were not available for follow-up were employees who left the local organisation or moved to other sections of the organisation.  [1:  The present study utilised convenience sampling. As such,sample size was restricted by the logistical constraints of the participant organistions and no power analysis was conducted.] 

Following training six employees who had undergone training during Phase 1 (three males, three females) participated in social validity interviews to examine their views of training. The age range for this subsample was 23-52 years (M= 32.66, SD = 10.23). Two of the participants were non-native English speakers.

3.3.2 Measures
To assess knowledge and competency outcomes, the following measures were employed:
knowledge tests of DTT (see Appendix A), knowledge tests of MSWO preference assessments (see Appendix B), competence tests for DTT (Appendix C) and competence tests for MSWO (Appendix D). Each of these measures is described below. 
[bookmark: _Toc88332647]3.3.2.1 Knowledge Tests. Each knowledge test was comprised of 10 questions that included a combination of terminology and scenario-based questions (see Figure 3.1). 
While three versions of each test were developed, each version evaluated the same content using multiple-choice questions in order to minimise the possibility of practice effects. Differences between the test-versions included altering the order of questions, changing the order of answer options, rephrasing questions and, in scenario-based questions, altering names, target behaviours and stimuli. Tests of knowledge were scored as a percentage correct. 
[bookmark: _Toc88332648]	3.3.2.2 Competence Tests. Competence tests for DTT were based on the TPRA (Greer, 1994). For each trial, there were eight steps that needed to be carried out in the correct sequence. If a step was omitted, that step was marked as incorrect on the TPRA document. If a step was performed out of the correct sequence, then the two steps that were performed out of sequence were marked as incorrect. The participants were asked to perform 10 trials in succession (See Figure 3.2). 
The competence tests for the PA’s were based on a task analysis of running a MSWO PA’s conducted by the local organisation’s ABA team. As PA’s have varying steps depending on the reactions of a client, the confederate’s behavior was scripted so that there were 20 steps that the participant needed to carry out within each assessment session. If a step was omitted, then that step was marked as incorrect on the procedural fidelity document. If a step was performed out of the correct sequence, then the two steps that were
 

	Terminology Question
	Scenario Based Question

	Which of the following terms is not a key element of a discrete trial?

	Jim is presenting an instruction to a learner as part of a discrete trial. What rule of DTT did he break?
The learner is engaging in vocal stereotypy Jim places a picture of a community scene on the table. Jim calls the learner’s name, the learner orientates toward Jim and stops making vocalisations. Jim presents the instruction “Find the danger sign” as scripted. The learner responds by selecting the danger sign. Jim records that the learner made the correct response, picks up a token, says “That’s right, well done” and hands the learner a token.


	Answer Options
	Answer Options

	(a) Echoic*
(b) Discriminative Stimulus	
(c) Inter-trial interval 	
(d) Response
	(a) Jim should not have interrupted the stereotypy and waited until the learner was finished
(b) Jim should have provided reinforcement for the correct behaviour before recording the response*
(c) Jim should have used less language when providing the instruction and praise
(d) Jim should have presented instructions in the natural environment


[bookmark: _Toc42071897]Figure 3.1. Examples of Terminology and Scenario Questions and Answers
Note. Correct answers are denoted by *

	
Response
	Trial 1

	Eye Contact/Orientation
	 

	Readiness Response
	 

	Instruction
	 

	Prompt
	 

	Reinforcement
	 

	Correction
	 

	Data collection
	 

	Pause
	 

	Total (Percentage of steps Correct)
	 



[bookmark: _Toc42071898]Figure 3.2. Sample Competency Test for a Single DTT Trial
performed out of sequence were marked as incorrect. Both competence tests were scored as percentage correct.
[bookmark: _Toc88332649]3.3.2.3 Inter-observer Agreement. Inter-observer agreement (IOA) scores were collected for all knowledge and competence tests during all stages of the study. Two observers (the experimenter and another behaviour analyst) scored participant responses simultaneously and independently. A point-by-point method was used to calculate IOA. The number of agreements was divided by the number of agreements and disagreements (see Kazdin, 1982). The resulting figure was multiplied by 100 to establish the percentage IOA. 
Of the 28 participants who completed all stages of the experiment, inter-observer data on competence for DTT and MSWO PA’s were collected for 11 participants at post-test (39%) and 10 participants at maintenance (36%). The inter-observer agreement for post-test procedural data was 100% and it was 99% for maintenance.
Materials 3.3.3
[bookmark: _Toc88332650]3.3.3.1 Treatment as Usual. For the participants undergoing the TAU condition, the study materials included the use of computers and large video monitors to deliver the Microsoft PowerPoint-based presentation. These were modified versions of the training materials previously used by the local organisation but the participants in this study had not been exposed to them prior to the study. With regard to delivery, the TAU condition mirrors the description of traditional in-service workshops provided by Freeman et al. (2005) in its use of presentations, guided discussions or modelling (see Appendix E and Appendix F). 
[bookmark: _Toc88332651]3.3.3.2 Behavioural Skills Training. The intervention summary sheets used by the organisation to direct staff in the implementation of intervention delivery were used as part of the BST (See Appendix G and Appendix H). These sheets typically detail the specific component steps required to complete a discrete trial or how to conduct a perference assessment. For DTT, the intervention summary sheet included information regarding how to present materials, the instructions to be provided, prompts (where applicable), the number of trials to be carried out, how reinforcement is to be provided and what correction procedures were to be used in the case of an error. For MSWO PA’s, the instructions described the steps to be carried out in sequence and provided the decision making protocol to be utilised. In addition, the trainers used the intervention summary sheets as aids when providing the participants with BST which followed the typical BST procedure (e.g. Ward-Horner & Strumey, 2012). The trainers did this by providing instructions, modelling the target behaviours, allowing the trainee to rehearse the target behaviour and then providing them with feedback. 
[bookmark: _Toc88332652]3.3.3.3 Interviews. A dictaphone was used during the interviews to record the participants’ responses.

Design 3.3.4
This study utilised a mixed-measures design. The participants were randomly assigned to one of two groups. Assignment was conducted using matched randomisation based on pre-test knowledge scores (Imai, King & Nall, 2009). After matching, pairs were randomised into groups based on a coin toss (i.e. if one member of the dyad was assigned to the group receiving TAU for PA and BST for DTT, the other was assigned to the group where BST was used to teach PA’s and TAU was used for DTT).
For the quantitative analysis, the between-subjects factor was intervention type (levels: BST or TAU). The members of each group experienced both training methods (i.e. if a participant underwent BST for DTT, they were placed in the TAU group for PA and vice versa). The within-subjects factor was time (levels: pre-test, post-test and maintenance testing). Pre-test knowledge data collection occurred immediately prior to the commencement of training. Post-test knowledge data collection occurred approximately one week following training. Maintenance knowledge data collection occurred between four and six weeks after training.  
The participants were invited to complete DTT and PA role-plays at baseline. However, most participants were reluctant to do so. While data were collected on the competence measures for two participants at baseline, these data were not analysed due to the small number of participants who provided competence scores at this stage. Competence data were collected concurrently with knowledge tests at post-test and maintenance. 
Following the completion of the training and evaluation, six randomly selected participants were invited to participate in a semi-structured interview to examine their views on the different forms of training.
3.3.5 Procedure 
Informed consent was obtained for all participants prior to taking baselines measurements.  Baseline estimates of knowledge were collected prior to the delivery of training. It had been planned to take baseline data for competence from the participants. However, no participants had experience using MSWO PA’s and only two participants reported experience of using DTT. Thus, no measures of competence were taken due to the reluctance of participants and their self-report of not being able to adminster the procedures (apart from the aforementioned two participants).
The delivery of the TAU and BST training was provided by three Masters-level behaviour analysts with a minimum of one year postgraduate experience at supervisor or consultant level. These trainers received pre-intervention training in the delivery of the TAU and BST training from the lead experimenter and were observed performing the protocols to 100% accuracy by members of the research team. Both BST and TAU conditions were time-limited to 40 minutes to control for treatment intensity.
Behavioural Skills Training began with an introduction in which the participants were provided with an intervention summary sheet and the trainer explained the rationale for using the target skill (DTT or MSWO PA). The trainer then began BST training by modelling the target behaviours, allowing the trainee to rehearse the target behaviour within a role-play scenario and then providing them with feedback (Ward-Horner & Strumey, 2012). The mastery criterion for the BST condition was set to scoring 100% of all steps correct within the session. If the participants had not met the accuracy criterion within the session, they would have been provided with additional training opportunities. However, as all the participants met the criterion during the BST sessions, this proved not to be necessary. In the TAU condition, trainers presented the Powerpoint presentation. The workshop involved the use of presentation, guided discussions and role playing or modelling.
3.3.6 Analysis
The tests used in the present study produce percentage data and there were a finite number of values that could be produced through the chosen measures (discrete numerical data; Altman, 1990). As such, non-parametric tests were used (Fagerland, Sandvik, Mowinckel, 2011). 
Friedman Tests were run to examine the effects of training on PA and DTT knowledge scores with Wilcoxon Signed Ranks tests used to identify differences between scores at baseline, post-test and maintenance for each measure. A second set of Friedman and Wilcoxon Signed Ranks tests was also run to identify condition-specific effects of BST or TA training on participants’ PA and DTT knowledge scores. Mann-Whitney U analyses were run to identify whether training methods had an impact on each set of knowledge scores at each time-point.
With regard to the competence scores, Friedman Tests were run to determine whether there were differences for all participants in the study between scores on the post-test and maintenance procedural fidelity tests. Following this, additional Friedman Tests were conducted to examine whether changes occurred in both training conditions. Mann-Whitney U analyses were used to determine whether the training method had an impact on competence scores at both times of testing. Spearman’s rank-order correlations were used to assess the relationship between competence and knowledge scores at post-test and maintenance.
[bookmark: _Toc88332653]3.4 Results
3.4.1 Missing Data
Missing data are a common problem encountered by researchers (Azar, 2002). As knowledge was the primary dependent variable of interest in the present study, missing PA and DTT knowledge scores were assessed separately.  
Analysis of the PA knowledge data indicated that 36% of the participants who had participated at baseline testing had missing PA knowledge data at either post-test or maintenance. To ensure that the follow-up samples were representative of the original sample and not biased by the attrition of participants (i.e. that scores had not increased overall because lower-scoring participants had withdrawn), boxplot and Mann-Whitney U analyses were conducted to detect possible significant differences between participants included in the follow-up groups. This analysis indicated that the participants who had missing data at post-test and maintenance did not have significantly different knowledge scores at baseline to those who completed all the PA knowledge tests (U = 180.5, z = -1.23, p = .219). Results are summarised in Figure 3.3.


[image: ]
[bookmark: _Toc42071899]Figure 3.3. Median PA Knowledge Scores for participants with and without missing data

An analysis of the DTT knowledge data indicated that 36% of the participants who had participated during baseline testing had missing DTT knowledge at either post-test or maintenance. The same analysis that was used for PA data was repeated for the DTT data. This analysis indicated that those participants who had completed all the tests scored significantly higher on the DTT knowledge test at baseline than those who did not complete all the tests (U = 128, z = -2.49, p = .013). Results are summarised in Figure 3.4.
A variety of proposed cut-off points have been suggested for missing data (Karanja, Zaveri & Ahmed, 2013). These range from 5% (Schafer, 1997) to 40% (Raymond & Roberts, 1997). As there is no recognised standard in the literature for an acceptable percentage of incomplete data (El-Masri & Fox-Wasylyshyn, 2005), it was decided to exclude all the cases that had missing data from the remaining analyses reported in this chapter.  
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[bookmark: _Toc42071900]Figure 3.4. Median DTT Knowledge Scores for Participants with and without missing data

3.4.2 Knowledge Scores
[bookmark: _Toc88332654]3.4.2.1 Staff PA score changes across time. Training was found to increase knowledge of PA. A Friedman test was run to determine whether there were differences in knowledge of PA over time. Preference Asessment knowledge increased from baseline (Mdn = 40.00; IQR = 40), to post-test (Mdn = 80.00; IQR = 20), before slightly decreasing at maintenance (Mdn = 70.00; IQR = 20). There was a statistically significant difference between timepoints, χ2(2) = 49.07 p < 0.001. Results are summarised in Figure 3.5.
Post hoc analysis with Wilcoxon signed-rank tests was conducted with a Holm-Bonferroni correction applied. There were significant differences between baseline and post-test (Z = -4.73, p < .0005) and between baseline and maintenance (Z = -4.64, p < .0005). There was a reduction in knowledge scores from post-test to maintenance but this was not statistically significant (Z = -1.95, p = 0.051).
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[bookmark: _Toc42071901]Figure 3.5. Median PA Knowledge Scores at each time point

[bookmark: _Toc88332655]3.4.2.2 Staff PA score changes by training method. Both training methods were thus found to increase staff knowledge of PA. A Friedman test was run to determine whether there were differences in knowledge of PA before and after training between treatment groups. In the group that received TAU for PA instruction, knowledge increased from baseline (Mdn = 35.00) to post-test (Mdn = 80.00), before slightly decreasing at maintenance (Mdn = 70.00).  There was a statistically significant difference between timepoints, χ2(2) = 23.231, p < .001. In the group that received BST for PA instruction, knowledge increased from baseline (Mdn = 40.00), to post-test (Mdn = 80.00), before slightly decreasing at maintenance (Mdn = 70.00). There was a statistically significant difference between timepoints, χ2(2) = 25.922, p < .001.  Results are summarised in Figure 3.6
Post hoc analysis with Wilcoxon signed-rank tests was conducted with a Holm-Bonferroni correction applied. For those who received TAU for PA instruction, there were significant differences between baseline and post-test (Z = -3.65, p =.001) and between baseline and maintenance (Z = -3.309, p = .001). In both cases, knowledge scores increased. There was no statistically significant reduction in knowledge scores from post-test to maintenance (Z = -.832, p = 0.405) indicating that knowledge score gains maintained. With regard to those who received BST for PA instruction, there were significant differences between baseline and post-test (Z = -.3.426, p =.001) and between baseline and maintenance (Z = -.3.309, p =.001). As with those who received TAU for PA instruction, in both cases, knowledge scores increased. There was no statistically significant reduction in knowledge scores between post-test and maintenance (Z = -.1.93, p =.054) indicating that knowledge score gains were maintained. 
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[bookmark: _Toc42071902]Figure 3.6. Median PA Knowledge Scores by time and condition

[bookmark: _Toc88332656]3.4.2.3 Effects of Training condition on PA knowledge by time point. A Mann-Whitney U test was run to determine whether there were differences in PA knowledge scores between the BST and TAU participants at each time point. Knowledge scores were not statistically significantly different between the participant groups at baseline (U = 247.000, z = -.137, p = .891), nor were PA knowledge scores significantly different between the participant groups at post-test (U = 112.000, z = -1.696, p = .184). Knowledge scores were not statistically significantly different between the participant groups at maintenance (U = 91.5, z = -.609, p = .561). There were, thus, no differences between the training groups for PA knowledge scores at any time point. 
[bookmark: _Toc88332657]3.4.2.4 Staff DTT score changes across time. A Friedman test was run to determine if there were differences in knowledge of DTT before and after training. Discrete Trial Teaching knowledge increased from baseline (Mdn = 40.00; IQR = 45), to post-test (Mdn = 80.00; IQR = 20). This increase remained stable when tested at maintenance (Mdn = 80.00; IQR = 20). There was a statistically significant difference between the timepoints, χ2(2) = 41.146, p < .001. Post hoc analysis with Wilcoxon signed-rank tests was conducted with a Holm-Bonferroni correction applied. These revealed that there were significant increases on knowledge scores from baseline to post-test (Z = -4.952, p < .001) and from baseline to maintenance (Z = -4.571, p < .001). There was no statistically significant difference in knowledge scores from post-test to maintenance (Z = -.843, p = .399). In summary, the analyses indicated that the participants increased their DTT knowledge following training and that they maintained these gains at maintenance. Results are summarised in Figure 3.7.
[bookmark: _Toc88332658]3.4.2.5 Staff DTT score changes by training method.  A Friedman test was run to determine whether there were differences in knowledge of DTT before and after training for each group. In the group that received BST for DTT instruction knowledge increased from baseline (Mdn = 35.00) to post-test (Mdn = 90.00), before decreasing at maintenance (Mdn = 85.00). There was a statistically significant difference between timepoints, χ2(2) = 21.686, p < .001.
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[bookmark: _Toc42071903]	Figure 3.7. Median DTT Knowledge Scores at each time point
In the group that received TAU for DTT instruction, knowledge increased from baseline (Mdn = 40.00) to post-test (Mdn = 80.00), before decreasing slightly at maintenance (Mdn = 70.00). There was a statistically significant difference between timepoints, χ2(2) = 20.885, p < .001. Post hoc analysis with Wilcoxon signed-rank tests was conducted with a Holm-Bonferroni correction applied. The results indicated that the participants in each group increased their DTT knowledge following training and that these gains were maintained over time. For those who received TAU for DTT instruction, there were significant increases on knowledge scores from baseline to post-test (Z = -3.528, p =.006) and from baseline to maintenance (Z = -3.207, p = .006).  There was no statistically significant reduction in knowledge scores from post-test to maintenance (Z = -1.625, p = .208). With regard to those participants who received BST for DTT instruction, there were significant differences in DTT knowledge scores between baseline and post-test (Z = -3.528, p =.006) and between baseline and maintenance (Z = -.3.207, p =.006). There was no statistically significant reduction between post-test and maintenance (Z = -.104, p =.405).  Results are summarised in Figure 3.8.
[bookmark: _Toc88332659]3.4.2.6 Effects of Training condition on DTT knowledge by time point. A Mann-Whitney U test was run to determine whether there were differences in DTT knowledge scores between the BST and TAU participants at each time point. Knowledge scores were not statistically significantly different between the participant groups at baseline (U = 240.000, z = -.298, p = .766).
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[bookmark: _Toc42071904]Figure 3.8. Median DTT Knowledge Scores by Time and Condition 

There was also no statistically significant difference between the participant groups’test scores at post-test (U = 149.500, z = -.119, p = .909). Knowledge scores were not statistically significantly different between participant groups at maintenance (U = 69.5, z = -1.581, p = .123). To summarise, the results indicate that there were no statistically significant differences between groups at any time point.

3.4.3 Competence
[bookmark: _Toc88332660]3.4.3.1 Staff PA competence score changes across time. A Friedman test was run to determine whether there were differences in PA competence over time. Preference Assessment knowledge decreased from post-test (Mdn = 89.0; IQR = 28) to maintenance (Mdn = 81.0; IQR = 7.75). There was a statistically significant difference between these timepoints, χ2(1) = 5.762, p = .016. In summary, the participants’ PA competence declined from post-test to maintenance. Results are summarised in Figure 3.9.
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[bookmark: _Toc42071905]Figure 3.9. Median PA Competence Scores at Post-test and Maintenance

[bookmark: _Toc88332661]3.4.3.2 Preference Assessment Competence Score changes by training condition. A set of Friedman tests were conducted to identify if there were differential effects between training conditions. Preference Assessment competence decreased for participants in the BST group from post-test (Mdn = 96.5), to maintenance (Mdn = 81.0). The difference between timepoints was not statistically significant, χ2(1) = 2.273, p = .132. For the participants in the TAU group, PA knowledge also decreased from post-test (Mdn = 88.0) to maintenance (Mdn = 81.0). The difference between timepoints was not statistically significant, χ2(1) = 3.60, p = .058. In summary, the PA competence scores decreased for both groups but these reductions were not statistically significant. Results are summarised in Figure 3.10.
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[bookmark: _Toc42071906]Figure 3.10. Median PA Competence Scores at Post-test and Maintenance by condition

[bookmark: _Toc88332662]3.4.3.3 Staff DTT competence score changes across time. A Friedman test was run to determine whether there were differences in DTT competence over time. Discrete Trial Training knowledge decreased very slightly from post-test (Mdn = 89.0; IQR = 13) to maintenance (Mdn = 88.5; IQR = 3). However, the difference between timepoints was not statistically significant, χ2(1) = .727, p = .394. The results indicate that DTT competence scores did not decrease to a statistically significant extent between post-test and maintenance. Results are summarised in Figure 3.11.
[bookmark: _Toc88332663]3.4.3.4 Discrete Trial Training Competence Scores by condition. Discrete Trial Training competence did not change for the participants in the BST group from post-test (Mdn = 89.0) to maintenance (Mdn = 89.0). For the participants in the TAU group, DTT knowledge also decreased from post-test (Mdn = 89.0), to maintenance (Mdn = 86.0). The difference between the timepoints was not statistically significant, χ2(1) = 2.273, p = .132. This demonstrates that there was no change for DTT competence scores for participants trained using either BST or TAU. Results are summarised in Figure 3.12.
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[bookmark: _Toc42071907]Figure 3.11. Median DTT Competence Scores at Post-test and Maintenance
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[bookmark: _Toc42071908]Figure 3.12. Median DTT Competence Scores at Post-test and Maintenance by condition
3.4.4 Correlations	
Spearman’s rho correlations were run to assess the relationship between competence and knowledge scores at post-test and maintenance. There was a very significant moderate positive correlation between knowledge and competence scores for PA’s at post-test, rs(27) = .548, p = .002. Similarly, there was a significant weak positive correlation between 
knowledge and competence scores for DTT at post-test, rs(27) = .376, p = .044. At maintenance, there was a weak and non-significant positive correlation between knowledge and competence scores for preference assessments s, rs(22) = .281, p = .183, while there was a moderate, non-significant positive correlation between knowledge and competence scores for DTT, rs(22) = .401, p = .183. 

3.4.5 Social Validity Interviews
Although qualitiative anlaysis was not undertaken, three key themes appear to be present in the data obtained from the interviews with six social care worker participants. These were a preference for training methods that give opportunities to practise the target skills, a preference for individualised training and the importance of organisational and process factors in transferring the skills learned in the training environment to their work environments. Furthermore, the participants reported positive views of PBS, ABA and of both the training methods. While samples of particpant responses are discussed below, additional information is provided in  Appendix I. 
[bookmark: _Toc88332664]	3.4.5.1 Importance of Practicing Target Skills. All the participants reported that they found the use of both BST and TAU useful but they also emphasised the importance of practising the skills either within the training sessions or immediately afterwards. Three of the six participants expressed a preference for BST over TAU while none stated a preference for TAU over BST. One of the most commonly cited reasons for preferring BST was that it was more practical or offered more opportunities to practice. Mark, a 30 year old male who had worked with the organisation for 4 months stated:

 “It (BST) was good. I liked it. It’s nicer to do it in that way when the group is small. I just did it with one other person so you get to practise it.”

	Similarly, Peter, a 28 year old, male new-starter, also preferred BST due to the increased level of practice and preferred it as more natural when compared to TAU: 

“It’s (BST) probably more natural. There’s more practising.”
[bookmark: _Toc88332665]
	3.4.5.2 Preferences for Individualised Training. Several of the participants expressed a preference for individualised training. In the first instance, this related to the staff members. This seemed to be related to a sense of frustration some staff members experienced when trainers were revising materials that they had studied previously. When asked about what they disliked about the TAU training, Pablo stated: 

“Well there was, sometimes, there was very basic knowledge regarding the positive reinforcement and negative reinforcement and the principles of ABA.”

However, participants also believe the individualising training to specific clients was also important. Pablo highlighted his preference for carrying out the training in-situ with clients:
I think do it with the clients but role plays are important to put in place the skills but if we connect the role playing with the clients, it would be perfect.

[bookmark: _Toc88332666]	3.4.5.3 Emphasis on the Importance of Operational and Process Factors. Throughout the interviews, the participants emphasised the importance of a variety of different operational and process factors for the successful transfer of skills from the training environment to the work environment.  The participants seemed aware that other factors such as staffing levels, absences and different schedules could impact on training. Mark noted the impact of competing organisational and professional priorities:
 
“ I think we need more but it’s hard when you’re part time so I guess more flexibility and having, you know, enough staff and things, that’s important. Because it’s hard to go in when it’s on, when you’re doing other things when it’s on. I work in another job so I can’t always make it and then sometimes it’s on but I have to be on-shift.” (Mark)

[bookmark: _Toc88332667]	3.4.5.4 Views on ABA and PBS. The participants reported generally positive views of ABA and PBS. 

 “It’s given me more insight into the reasoning behind why we’re doing what we’re doing. It explains what the evidence base that we can, we can actually implement these things and actually make a difference. These things actually work.” (Andrew)

The short duration training also appeared to help some participants see potential benefits of additional PBS/ABA training. Some participants reported a desire to have ABA and PBS more integrated into their daily work. For example, Andrew said:

  “There are certain elements where we could improve more styles of ABA into the work we’re doing.” 

3.5 [bookmark: _Toc88332668]Discussion

The current study demonstrated that PBS training can be effective in training front-line social care staff about behavioural teaching and assessment procedures as evidenced by the significant increases in performance on knowledge tests from baseline to post-test for each condition. To the author’s knowledge, it is the first PBS training study to have investigated the effectiveness of PBS training in improving these skills. Furthermore, the significant differences between pre-test and maintenance scores evidence the fact that these improvements maintain over time. Knowledge test results are summarised in Table 3.1 and Table 3.2. Participant responses to the social validity interviews indicate that PBS training has good social validity for training participants and that the behavioural training method (BST) had greater social validity than the more commonly used workshop model. While the results indicated that both training methods resulted in improvements in knowledge about the targetted techniques, correlational analyses indicated that improvements in knowledge about the techniques typically correlated positively with the fidelity with which direct contact staff performed these techniques during competence testing at post-test. 
These results add to the existing literature (e.g. McClean et al., 2005) in demonstrating the effectiveness of PBS training and they also indicate that, when provided with training, direct contact social care staff learn to accurately implement therapeutic techniques.
It is noteworthy that the results did not conform to the pre-intervention prediction that the participants in the BST condition would out-perform those in the TAU condition. While BST instruction proved to be an effective method of instruction, the findings suggest that training providers may not need to enage in the use of specialised techniques to teach staff how to use behavioural interventions. 




[bookmark: _Toc42077782]Table 3.1
Summary of knowledge test by condition results
	Treatment As Usual
	Significant
	Behavioural Skills Training
	Significant

	PA Over Time
	Yes
	PA Over Time
	Yes

	PA Baseline to Post-test*
	Yes
	PA Baseline to Post-test*
	Yes

	PA Baseline to Maintenance*
	Yes
	PA Baseline to Maintenance*
	Yes

	PA Post-Test to Maintenance
	No
	PA Post-Test to Maintenance
	No

	DTT Over Time
	Yes
	DTT Over Time
	Yes

	DTT Baseline to Post-test*
	Yes
	DTT Baseline to Post-test
	Yes

	DTT Baseline to Maintenance*
	Yes
	DTT Baseline to Maintenance
	Yes

	DTT Post-Test to Maintenance
	No
	DTT Post-Test to Maintenance
	No

	Note: Where significant differences were noted between timepoints, the condition with a higher knowledge score is denoted by *



As noted earlier, some experts have suggested that difficulties in training staff in the use of evidence-based practices may be hampered by the cognitive or linguistic abilities of social care staff (Campbell, 2007; 2010). In the present study, the staff


[bookmark: _Toc42077783]Table 3.2
Summary of treatment comparisions 
	Differences between BST and TAU
	Significant

	DTT Baseline
	No

	DTT Post-test
	No

	DTT Maintenance
	No

	PA Baseline
	No

	PA Post-test
	No

	PA Maintenance
	No



participants were able to acquire the target techniques and perform them in a role-play scenario. If the difficulties in teaching staff to use evidence-based practice documented by Campbell (2007; 2010) had resulted from cognitive or linguistic difficulties, then this would not have been the case. The results suggest that issues with regard to staff applying techniques in practice result from either inadequate training techniques failing to promote generalisation or from organisational issues such as inadequate resources or restrictive organisational processes that conflict with evidence-based practice. These results are particularly noteworthy as many  (46%) of the participants involved in the present study were non-native English language speakers and the training was delivered in English. Previous research in social care indicates that a large proportion of social care staff are non-native English language speakers (e.g. Costello, Cooper, Marston & Livingston, 2020; Green et al., 2018). As such, interventions need to be able to address their training needs. 
Previous PBS staff training research has addressed competence within the context of scripting multi-element behaviour support plans (e.g. Baker, 1998) or recalling components of a behaviour support plan (e.g. Branch & Hastings, 2016 ). The present study adds to the literature by addressing competence with regard to skills teaching (DTT) and assessment (MSWO PA) techniques that are used as components of multi-element support plans. Previous research suggests that when skills teaching techniques  are recommended as part of a PBS plan and staff are trained in their use, they are often  not implemented (e.g. McClean & Grey, 2012). The results of the present study indicate that this problem may be related to implementation management rather than a failure of trainees to acquire the skills or knowledge. In addition, previous PBS research has not reported on the use of BST when targeting staff knowledge. In demonstrating the effectiveness of BST within PBS training, the present study offers evidence suggesting that PBS trainers can use the principles and procedures from behaviour analysis to assess and support behaviour change for staff members. These behaviour analytic techniques may be preferable when training staff members to implement interventions as they minimise the risks of stigmatisation to clients. 
Participant responses during interviews demonstrated positive attitudes towards PBS training and indicate that PBS/ABA trainings can have strong social validity for social care staff. This is in line with previous research indicating that social care staff have positive attitudes towards PBS (Wolls, Allen & Jenkins, 2012; Bambara, Nonnemacher & Kern, 2001). Partciapant responses also suggested a strong preference for BST or training that offers more opportunities to practice. Staff confidence appeared to be higher for the skills taught through BST and the participants believed that it was a more naturalistic approach. To the author’s knowledge, this is the first study to examine PBS training participant’s preferences with regard to different training methods. The preference for BST was particularly interesting given that behavioural methods are sometimes criticised due to their rigidity or artificiality (Singhania, 2005). When provided with equally effective training methods, where feasible, training providers should use a method that has a higher social validity. The comments from participants is suggest that BST may have greater social validity than the more frequently utilised in-service workshop model.

[bookmark: _Toc88332669]3.5.1 Limitations
The approach adopted in the present study differs from the approach taken in several previous PBS training research studies, in which instructors have attempted to provide participants with the necessary resources to design skills teaching protocols or select assessment measures in the absence of readily available supervision from behaviour analysts (e.g. Hassiotis et al., 2018). In interpreting the results of the current study, it is important to understand that, while the participants were taught about the theoretical rationales behind using DTT and PA’s, the training focused primarily on providing participants with the skills and knowledge required to implement these techniques. As such, the present study does not address criticisms of PBS training from some behaviour analysts (Johnson et al., 2006).
According to the ABA supervisors implementing the training, the 40-minute training sessions on these topics provided just enough time to deliver the content required to implement the procedures correctly. Training the participants to make supervisor-level decisions (i.e. designing interventions or selecting between alternatives techniques) would have required a far longer training period. For example, as part of the DTT training, greater attention would have been applied to more advanced topics relevant to programme design. These topics might have included examining the relationship between error patterns (Holmes, Eikeseth & Schulze, 2015) and reinforcement schedules (Hausman, Ingvarrson & Kahng, 2013). Similarly, an overview of the relative benefits of using simple conditional or conditional only approaches when using DTT to teach receptive labelling (Barbera & Kubina, 2005) could have been provided. In addition, the differential effects of different types of models when using video modelling (McCoy & Hermansen, 2007) or the single case research design and the visual analysis of data (Lane & Gast, 2014) could have been included within the training material. However, this level of expertise was beyond the scope of the current study and is associated with Masters level education for supervisors and frequent 1:1 supervision with a competent supervisor. While the current study has demonstrated that brief training (40 minutes per procedure) can result in improving knowledge and competence of behavioural procedures, it should be noted that it was carried out within a specialist social care organisation. The extent to which training provided in a setting with ABA Masters level line management and regular supervision generalises to settings in which such day-to-day access to expertise and supervision is absent should be investigated in future research. 
 One important limitation of the present study was that competence measures were not collected at baseline. This was because i) all but two participants reported that they were unable to carry out the target skills and ii) for ethical reasons, since the participants were given the freedom to participate or not participate in the competence assessment without withdrawing from the study. Pre-test competence scores would have offered additional support for the effectiveness of the training. The reasons behind the participants’ reluctance to undertake pre-training competence assessment are unclear. It may be that they did not fully engage with the researchers in order to minimise effort and chose not to reveal their skill level at this timepoint. It may also be related to the fact that the assessors in this study were the managers of the participants. Previous researchers have proposed that psychological burdens on anticipation fear of embarrassment may have been higher than if unknown assessors had been used (Diehl & Stroebe, 1987). Alternatively, the fact that the participants refused to even attempt the skills at pre-test and then completed them with a high degree of fidelity at post-test may suggest that the participants not only acquired knowledge and skills but also that their self-efficacy increased. Future research involving the direct observation of participants should carefully consider the risk of harm (i.e. embarrassment or reputational damage) to the participants (Hennelll, Limmer & Piacentini, 2019). In some circumstances, the potential for such harm may be minimised by using assessors who are unknown to the participants or by using video recordings so that the assessments are carried out indirectly.  
As with several studies in the area of staff training for those working for disability service providers, no generalisation data were taken regarding the performance of skills within the typical working environment (Cox et al., 2015). This decision was taken due to practical and client welfare considerations. These considerations included the fact that only some trainees worked with clients who had the target techniques included as part of their PBS plans at the time of data collection, that some clients react negatively to the presence of additional/unfamiliar people within their homes and that, for some trainees, the use of the target techniques could not be scheduled. These barriers demonstrate the difficulties of collecting generalisation data within the social care sector. One potential solution to this problem would be for future research to examine the possibility of training direct-contact staff to collect competence review data on their colleagues’ performance of target skills within the working environment. 
It should be noted that the participants within the current study were employees of specialist services and were members of teams line-managed by Behaviour Analysts, with additional support provided from a Senior Behaviour Analyst. As part of their everyday practice they received support, ad-hoc training, and guidance from PBS experts. Managers reported that it was common for staff to approach managers with questions about implementing behaviour analytic techniques. When Behaviour Analysts were on-site, they modelled good practice and provided training staff with feedback. Thus, even the participants who had no formal training in PBS were operating in an environment where they were immersed in the philosophy of PBS. Participant responses to social validity interviews demonstrated that direct-care training staff were also cognisant of the importance of support from their managers. This attitude may have aided the participants in their acquisition of the target skills and generalisability of the findings may be limited to organisations where PBS expertise and support are available at similar levels.
Finally, no data were obtained regarding client outcomes. Therefore, we cannot conclude that the training intervention was effective in terms of improving outcomes for clients. In addition to the barriers related to collecting generalisation data (i.e. a limited number of clients with whom participants could perform the target skills, negative client reactions to additional or unfamiliar people in their homes and scheduling difficulties), this was because the participants undertook the training at different points in time and worked with a variety of different clients. Any analysis of client outcomes would have been further complicated by the clients receiving different levels of treatment intensity at different points during the study. 

[bookmark: _Toc88332670]3.5.2 Future Research
The present study identifies some means by which researchers can identify the effectiveness of PBS training on the acquisition of knowledge and skills related to the implementation of interventions related to PBS. Future research should examine the relationship between the acquisition of such knowledge and skills by direct contact staff within the training environment and the successful implementation of those skills within the work environment. In addition, the relationship between successful implementation in the work environment and the success or failure of PBS interventions for decreasing challenging behaviour and increasing quality of life for those with IDD should also be investigated. 
The present study only examined the performance of DTT and PA in role-play scenarios. Himle et al. (2004) found that, while some participants from their TAU condition performed the target skills within the role play environment, those who received BST training were more likely to perform the target skill in-situ. With regard to the differences between BST and TAU, it is important to identify whether there are differential effects between BST and TAU in the generalisation of skills taught within a training environment to the work environment. It would also be useful to investigate the comparative effectiveness of other behavioural training methods such as precision teaching, programmed instruction or personalised systems of instruction.
In addition, the similarity in competence scores between the two groups in the present study may be related to issues with the sensitivity of the competence measure. For example, no data were collected on the fluency of implementation or qualitative factors (e.g. tone of voice when providing social reinforcement). The extent to which different training techniques impact on fluency and qualitative factors should be examined in future research. 
Behavioural Skills Training has similarities to on-the-job training as described by Van Oorsow et al. (2009). They noted that both on-the-job coaching and in-service training were required where skills training for staff directly related to client behaviour. Several of the participants in the present study noted that they felt that supervision and support would be required to help them implement skills when working with their clients, despite displaying high knowledge and role-play competence levels at post-test. Given that the participants within the TAU condition (in-service training) appeared equally capable of performing the target skills (DTT/PA) as those in the BST condition, the present study suggests that on-the-job coaching may relate to the generalisation of skills rather than the acquisition of the skills. This should be investigated in future research. In addition, given that in the present study, BST produced similar knowledge gains to in-service workshops, the necessity of in-service workshops should be examined when teaching skills directly related to client behaviour.
Finally, insufficient attention has been given in the literature to the structural and process factors both within and between organisations that result in PBS staff training having its intended effect. It would be informative to identify which organisational factors are barriers to the successful delivery of interventions in circumstances where functional assessments, behaviour support plans and staff training have been carried out appropriately.

3.5.3 Implications for Practice
The results of Study 1 indicate that both BST and in-service workshops are models of training that may benefit staff trainees when teaching them about behaviour analytic techniques used with PBS. The findings of the present study reiterate themes reported elsewhere within the literature regarding the importance of organisational structure and processes in transferring skills to the working environment (McClean et al., 2005). The participants believed that even though their confidence and skills had increased, they still required additional guidance and expertise to successfully use the techniques they learned in a way that would work for those they supported. These findings are relevant to organisations attempting to adopt a PBS approach. In the absence of supervision from appropriately qualified and experienced professionals, staff may not feel confident in implementing behaviour interventions.
The staff preference for client-specific training is an important finding. It suggests that person-focused training (McClean et al., 2005) is a form of PBS training that might have good social validity with social care workers as it involves both practice, supervisory feedback and the development of plans specific to the individuals that trainees support. 
The results are also interesting from the perspective of social care organisations, given the difference in organisational resources required to implement BST in comparison to the TAU. The participants in the TAU condition underwent training in groups of up to 10 people, while those in the BST condition underwent training on a 1:1 basis. The finding is relevant to care providers who are attempting to identify appropriate and cost-effective PBS staff training methods. However, the results should be interpreted with caution. Treatment-as-usual training appeared to have lower social validity for the trainees involved in the present study and, as noted earlier, the organisational structure was somewhat atypical in relation to the presence of supervision and mentorship outside the training provision. 
	 The staff participants in this study expressed a preference for training which was individualised to both trainees and clients, as well as more frequent training. As noted by participants during Study 1and in previous research (Campbell, 2007), organising staff training is problematic within social care organisations. Providing introductory and refresher training can be difficult as services need to be provided throughout the day and it is generally more economical to provide training in groups. One possible solution to the problem of providing individualised training is the use of modularised online training solutions. This could allow supervisors and staff to identify training that is appropriate to an individual’s current level of expertise while also allowing staff members to refresh their knowledge and skills as regularly as they would like. These options are explored further in Chapter 4 and Chapter 5. 






[bookmark: _Toc88332671]Chapter 4: Investigating the differential effects of Online Programmed Instruction, Traditional Online Training and In-Service Workshops on PBS Knowledge and attitudes to Challenging Behaviour


[bookmark: _Toc88332672]4.1 Chapter Overview

In Chapter 3, the most commonly used PBS training method (In-Service Workshops) was compared with another frequently recommended training practice, Behavioural Skills Training (BST). The results indicated that the two forms of training resulted in similar outcomes for the trainees, both with regard to their knowledge about the two behavioural techniques and to their competence in performing these techniques. The current chapter describes Study 2 of the research programme. The study investigated the efficacy of online instruction for teaching similar content. Two online training methods were investigated, online Programmed Instruction (PI) and traditional online training. The effectiveness of these techniques was compared with that of one of the techniques demonstrated to be effective in the previous chapter, In-Service Workshops. 
[bookmark: _Toc88332673]4.2 Introduction

Digital training interventions utilise various writing, communication, visualisation and storage tools in an effort to increase trainees’ knowledge and/or skills regarding the target subject matter (Aparicio, Bacao & Oliveira, 2016). A variety of terms are used when referring to digital training interventions. These include Computer Assisted Instruction (Anderson, 2008), e-learning (White, 1983), m-learning (Rushby, 1998), Massive Online Open Courses (Peter & Deimann, 2013) and Internet-based learning mediums (Lee, Cheung, & Chen, 2005). Equally, a wide variety of strategies are used within digital training interventions (see Aparicio, Bacao & Oliveira, 2016) and this is reflected in Shapiro’s (2001) four-category classification system for digital training interventions. These four categories are virtual classrooms, serial instruction, self-directed learning and simulation training. According to Shapiro (2001), digital training interventions that utilise a virtual classroom approach mirror traditional classrooms in that a facilitator guides virtual classroom discussion though a collaborative, group-based learning process and provides learners with resources within a virtual environment.  Serial instruction involves all learners progressing through the same content in an order decided upon by the instructor (Shapiro, 2001). In contrast, self-directed learning designs allow learners greater freedom in selecting goals and which teaching materials to use (Shapiro, 2001). Simulation typically involves the use of virtual confederates with whom a trainee can interact (e.g. a virtual patient with whom a trainee doctor might interact, with a view towards making diagnoses). 
Digital training interventions differ greatly in their configuration (e.g. tutorial, asynchronous discussions, live conferencing) and instructional methods (e.g. practice exercises, cognitive interactivity; George et al., 2014).  In a systematic review of digital interventions for health professionals, Cook, Garside, Levinson, Dupras and Montori (2010) found that nearly all courses (89%) used written text and most used multimedia (55%) such as audio, video, PowerPoints etc. A communication element was present in 32% of the interventions identified. These included e‐mail, threaded discussion, chat or videoconferencing. Approximately a third of the courses had high levels of interactivity (i.e. answering questions as part of the course, essays or collaborative activities), while another third had low interactivity. The evidence from the Cook et al. (2010) review would seem to suggest that high levels of learner interactivity are common. In addition, there is evidence indicating that training that involves more interactive elements appears to have better results than training in which participants are passive receptors of content (George et al., 2014). However, published studies of digital training interventions may be subject to publication bias (i.e. published studies may be systematically unrepresentative of training as a whole). For example, many of the studies included in the Cook et al. (2010) review relate to training carried out in university hospitals. In such studies, those designing the training interventions may have different skill sets, motivations and resources when compared with instructional designers who produce commercial digital training software. As a result, high-interactivity interventions may be over-represented in the empirical record as a result of publication bias. It seems likely that the standard online instructional (SOI) systems are likely to be of a lower quality than those developed by medical researchers as commercially developed online training products would seek to minimise development costs (e.g. programming time, additional software to enable interactivity etc.). From the perspective of companies, employees must be paid for the time they spent training. Companies will, therefore, face pressure to minimise costs by using training systems that minimise training time, while allowing them to demonstrate that they have met their legal obligations (see Section 3.2.1)
[bookmark: _Hlk37835274]Across the world, employers who would have difficulties providing training to dispersed workforces are turning towards digital solutions (Lobban et al., 2017).  However, digital instruction is not in itself a pedagogy and there is a need to avoid allowing discussions of hardware or other forms of physical technology to overshadow teaching technologies (Lea & Callaghan, 2011). While two forms of digital training for social care workers (e.g. serial instruction and simulation; Shapiro, 2001) might both be conducted through the same medium (e.g. computers or mobile devices), differences in outcomes are more likely to relate to instructional methodology rather than instructional device characteristics. There is a need for more comparison and control studies (Jackson, Quetsch, Brabson & Herschell, 2018). Control studies would allow for greater confidence in PBS training as the cause of improvements, while comparison studies would allow us to identify the most effective training methodologies. There is also a need for more studies that describe training content and format in greater detail in order to allow for replication and to identify key features of successful interventions (Calder, Ainscough, Kimergård, Witton & Dyer, 2017).  If digital instruction is to be used to disseminate PBS within social care, then such interventions should be subject to this kind of evaluation and scrutiny. In addition, PBS affects behaviour change through behaviour analytic interventions. Such interventions are conceptually systematic and technological in nature (Baer, Wolf & Risley, 1968; see Section 1.6.4) and, as such, should be described in ways that allow for replication and dissemination. 

4.2.1 Online Training Within PBS and ABA
In examining the evidence base for the use of PBS, researchers have included studies from the wider ABA literature. For example, in their seminal research synthesis on PBS evidence, Carr et al. (1999) conducted a research synthesis, which included behavioural studies that would not be regarded as PBS for a variety of reasons (e.g. the inclusions of studies that used punishment). Similarly, Goh and Bambara (2012) included several studies that were published in journals that are associated with ABA rather than PBS. Positive Behaviour Support  or PBS training can be evaluated in isolation (MacDonald & McGill, 2013) or by including studies that investigate specific procedures used within PBS (LaVigna & Willis, 2012). When investigating the effectiveness of specific training procedures, it is logical to examine both the ABA and PBS literature as the behaviour change procedures utilised in ABA and PBS are identical (see Section 1.4 for a discussion of the relationship between ABA and PBS). When examining digital training procedures, this is particularly important given the limited number of studies that have been conducted in ABA or PBS that address their effectiveness.    
[bookmark: _Toc88332674]4.2.1.1 Positive Behaviour Support Digital Training Interventions. As noted in Section 2.5.8, the UK PBS Academy recommends that PBS training can be conducted through a variety of means including classroom-based teaching, workshops, e-learning, or through blended learning (PBS Academy, 2017). Only one study included within the review presented in Chapter 2 described the use of e-learning as a means of training staff (Freeman et al., 2005; see Section 2.4.3). While Freeman et al. (2005) described the use of some online activities as part of their training interventions, these activities were included as a component within a training package that also included off-line, in-vivo activities (i.e. blended learning in which 8-10 hours of online activities were completed monthly in conjunction with monthly field-based classes). 
	Reference is made to digital training interventions elsewhere within the PBS training literature. Davies et al. (2015; 2016) developed their in-vivo PBS training system based on an online PBS training system developed by a Welsh Health Board. Furthermore, George and Kincaid (2008) referred to a US-based PBS training project that provided a training curriculum in multiple formats including on-site and online training. It would seem that, while online PBS training is frequently used, its effectiveness is infrequently evaluated and the procedures are not described in sufficient detail to allow for replication. Importantly, there appear to be no comparison studies involving digital PBS training interventions and, as such, it cannot be assumed that findings from in-vivo PBS training studies will generalise to online PBS training. This is an important oversight, given that previous research outside of PBS have reported mixed results when investigating the comparability of digital training and in-person training for both knowledge outcomes (Sitzmann, Kraiger, Stewart, & Wisher, 2006) and clinical skills (McCutcheon, Lohan, Traynor, & Martin, 2014; Dolan, Hancock, & Wareing, 2014). 
	Within the PBS literature that refers to online training, some commonly included components of PBS that are targeted for training include the three-term contingency (Davies et al., 2015; see Section 1.6.5), FBA and functional communication training (FCT; Freeman et al., 2005). As noted in Section 1.6.5., FBA seeks to use a variety of methods (i.e., informant methods, direct observation and experimental environmental manipulations) to identify the underlying reasons behind challenging behaviour (McCahill, Healy & Lydon, 2014).  In particular, it may reveal the circumstances which predict when the behaviour will occur (i.e., its antecedents) and what reinforces the continued occurrence of challenging behaviours (i.e., their consequences; Ryan, Halsey, & Matthews 2003). With the data accrued using direct and indirect methods, PBS practitioners can establish a summary statement to serve as a succinct description of what purpose a behaviour serves and what source of reinforcement maintains its continued occurrence (i.e. a description of the three-term contingency). Typically, setting events (temporally distant events that affect the occurrence of a challenging behaviour) are also identified as part of this process (McGill, Teer, Rye & Hughes, 2005)  
In turn, this process allows for the development of interventions that can identify functionally equivalent replacement behaviours (Wardale et al., 2016). Typically, these functionally equivalent replacement behaviours take the form of communication responses (i.e. FCT; McCahill, Healy & Lydon, 2014) or behaviours that match the sensory outcomes of a challenging behaviour (i.e. matched stimulation; Rapp, 2007). Where replacement or other target behaviours are identified as targets through the functional assessment process, they are taught using behavioural procedures (see Green, 2001) 
[bookmark: _Toc88332675]	4.2.1.2 Applied Behaviour Analysis Digital Training Interventions.  In comparison to the PBS training literature, the effectiveness of digital staff training initiatives has been evaluated more often within the wider ABA literature. In an evaluation of an online distance-learning education intervention, Hamad, Serna, Morrison and Fleming (2010) utilised an online, self-paced, asynchronous training intervention to principles of reinforcement, pairing and prompting procedures.The online training took between four and eight hours to complete and participants were given three weeks to complete the training. The authors reported a highly statistically significant difference between mean pre-test and post-test scores. As a result, they concluded that practitioner-orientated online training programmes were a promising means of making behavioural intervention knowledge available to geographically disparate practitioners.
As with other forms of ABA research, single subject research designs are frequently used (Horner & Carr, 2005). For example, Nosik and Williams (2011) used a digital training intervention to train four students to implement DTT (see section 3.2.4) and backward chaining procedures (see section 4.2.3) using a multiple-baseline across participants design. Instruction was divided into three components that included video competency‐based instruction with modelling, as well as written and verbal feedback. The intervention resulted in all four participants reaching mastery criteria for procedural fidelity on at least one of the target skills. However, when using single subject research designs, external validity is often a concern (Horner & Carr, 2005).  The generality of an intervention type is expected to be established by replicating findings across multiple studies conducted in multiple locations and across multiple research teams (Birnbrauer, 1981). As such, it is noteworthy that when Nosik, Williams, Garrido, and Lee (2013) compared the same type of digital DTT training intervention with BST for six participants, they failed to replicate the findings of their first study (Nosik & Williams, 2011). 
In the follow-up experiment (Nosik et al., 2013), the intervention resulted in only modest improvements for DTT procedural fidelity, while those assigned to the BST groups demonstrated higher levels of DTT procedural fidelity in both role-play and natural environments (i.e. 90% in role play scenarios and 80% with a client). It also is expected that the generality and/or “boundaries” of an intervention will be established not by a single study, but through systematic replication of effects across multiple studies conducted in multiple locations and across multiple researchers (Birnbrauer, 1981).
Another comparison study was conducted by Granpeesheh et al. (2010), who developed an online training tool for behavioural therapists. The research team compared outcomes for an e-learning training with a group who received a form of workshop-based training commonly used in PBS staff training (see Section 3.2.3). Content in the online training was divided into modules, with each module consisting of animated slides with a pre-recorded vocal lecture. The trainees were able to navigate the slides at their own pace, with training completed on a computer in a classroom setting. Those in the traditional didactic group were provided with a lecture presentation which was supplemented by group discussion and role-play. Knowledge of behavioural principles and procedures increased substantially for both groups, with the traditional group having statistically significantly higher scores than those in the e-learning group. However, treatment intensity in both groups was not matched as the traditional didactic training group received 16 hours of instruction while the online training took an average of 10 hours to complete. Given that the duration of training in each group was substantially different, the duration of the training rather than the training method may account for the differences observed between the groups in this study. 
Fisher et al. (2014) investigated the effectiveness of a 40-hour online training program for behavioural technicians. The training intervention included online modules and scripted role-plays. Trainees had to complete a multiple-choice quiz with 80% accuracy before proceeding to the next module. Role-plays involved real-time online coaching and feedback regarding skills addressed in the module. The study utilised a wait-list control group where the control group did not receive the intervention but were put on a waiting-list to receive it once the active intervention group completed the intervention. The results indicated that those who accessed the online training mastered skills, while those who were part of the control group (no-intervention) did not. 
Overall, the evidence supporting the use of digital interventions for teaching the behaviour analytic interventions that are often used within PBS would seem to be promising (Buzhardt & Heitzman-Powell, 2005; Eldevik et al., 2013; Pollard et al., 2014). However, more research is needed to examine the extent to which skills generalise to the actual work environment. While procedural fidelity has been observed (Fisher et al., 2014) and knowledge increases have been documented (Granpesseh et al., 2014), most research into online ABA training has focused on skills such as DTT, rather than the skills more commonly associated with PBS (e.g. FBA and FCT).  Investigations of psychological variables such as stress (Singh et al., 2016), attitudes and attributions (MacDonald, McGill & Murphy, 2018), as well as emotional responses (Lowe et al., 2007) appear to be absent from this literature even though they are commonly studied within the PBS literature (see Section 2.5). The absence of these data may be related to ABA practitioners being more sceptical with regard to indirect measures used in PBS such as the CHABA (Grey et al. 2002) or the ERCB (Mitchel & Hastings, 1996). This may be due to their reliance on self-reports while there is a general preference for direct measurements within ABA (Denne et al., 2015). However, indirect methods such as vignettes and Likert-type scales are used within behaviour analytic research (e.g. Kazdin, 1980), so this may merely reflect the nascent base of the online ABA training literature.
Importantly, it remains unclear whether the types of online training that have been demonstrated to be effective in specialist environments (e.g. university clinics and specialist schools) would also be effective within more typical social care contexts where staff and clients are dispersed across the community. The diversity of approaches adopted as part of digital interventions – frequently as part of idiosyncratic treatment packages – also makes it difficult to identify the successful features of training interventions.

[bookmark: _Toc88332676]4.2.2 Programmed Instruction 
Many forms of digital training bear a resemblance to a class of interventions known as Programmed Instruction (PI), developed by B.F. Skinner in the 1950s and inspired by S.L. Pressey’s teaching machines (Pressey, 1927). Skinner’s PI is based on operant conditioning and it utilises behavioural principles such as prompting, discrimination training, stimulus fading, and feedback (Jaehnig & Miller, 2007). In much the same way that digital training appeals to many educators and employers today, Skinner desired to free learners from lock-step group lecture methods of education and training in which students and trainees proceeded through the lecture material at the same pace regardless of their level of mastery (Molenda, 2008). He believed that PI-based training and education could be both effective and efficient, and that they could be superior to traditional lecture-based teaching. 
As noted, earlier, PI represents a class of interventions rather than a specific intervention. However, PI interventions have several common features. In general, they aim to present target training contents in a programmed form that is designed to allow trainees to learn on their own, at their own pace, with minimal errors, and without lectures having to be delivered by an instructor (Reese, 2011). Designing PI interventions involves the programmer breaking down content into small pieces of information known as frames (Locke, Moore & Burton, 2004). The learner then progresses through a series of frames by responding to questions or statements at the end of frames. The response to the question or the statement determines the subsequent content. At the beginning of a sequence, the learner will be presented with tasks for which they know the correct response. As the learner proceeds through the sequence, he or she  transfers the original response, as well as newly acquired responses to new subject matter, using stimulus control transfer procedures such as pairing, priming and prompting (Locke, Moore & Burton, 2004). Some researchers have compared the technique with the Socratic Dialogue in the manner in which it advances from easy stages to more complex stages with students actively responding at each step (Cohen, 1962).
While PI interventions demonstrate common features, there are a number of different approaches to designing PI courses. These include:
[bookmark: _Toc88332677]4.2.2.1 Linear Programming. Linear programming was preferred by Skinner (1955).  In linear programming, the sequence of frames and path of learning is systematic and linear (as shown in Fig. 4.1), in that all learners proceed through the content frames in the same order. Content is broken into small steps and the learner actively constructs responses (e.g. typing an answer rather than selecting it from multiple choices). Within Shapiro’s (2001) taxonomy, linear programming corresponds most closely to serial instruction.
[bookmark: _Toc88332678]4.2.2.2 Branching Programming. This form of programming was developed by Crowder (1954). In PI that adopts branching programming, there are a number of paths that a learner can use to proceed through a frame-sequence. Using Crowder’s method, if a learner made an error, the programme would send them into a remedial path (Lockee, Moore & Burton, 2004).  In comparison to linear programming, more content is presented within each frame (i.e. steps are larger) and Crowder preferred multiple-choice responding to constructed responses.  Branching programming would seem to most closely resemble self-directed learning within Shapiro’s classification system (Shapiro, 2001; see Section 4.2).
[bookmark: _Toc88332679]4.2.2.3 Mathetics Programming.  Developed by Gilbert (1962), Mathetics is a programming style that has fewer rules than linear or branching programming. Programming frequently involves conducting a task analysis of the target training behaviours and then using backwards chaining to train all steps of the target chain (i.e. once the last step in the target chain is mastered, the programme will teach the learner the second last step).  Mathetics programming can be either branching or linear. As such it could be classified as self-directed learning (Shapiro, 2001) or as a sub-type of linear programming 
[bookmark: _Toc88332680]4.2.2.4 RULEG Programming.  When using RULEG programming, training content is broken down into rules (RU’s) or concepts and examples (EG’s; Evans, Glaser & Homme, 1962). The RULEG system is useful as it provides a grammar for frame writing by combining behavioural technology with concepts from the field of logic (Evans, Homme, & Glaser, 1962). For example, two commonly used frame types are the RULEG frame and EGRULE frame. In a RULEG frame, the learner is presented with a rule and then asked to use deductive logic to identify the correct response within an example. In an EGRULE frame, they are presented with an example and must then use inductive logic to provide the correct response within a rule. Frames can also be described as test frames, practice frames or a combination of both (Ellington, 1987). This has allowed for the description of particular sequences of frame types in a way that allows for replication. As with Mathetics programming, RULEG programming’s could be applied in ways that are consistent with either self-directed or serial interventions (Shapiro, 2001).
What should be clear from the above discussion of the various forms of PI and the various programming methods is that, while PI can take various forms, it has common features that distinguish it from other forms of instruction. No consensus exists regarding the most effective programming method and, furthermore, some programs can be described as adhering to two different classes of programming simultaneously. Similarly, there is no consensus regarding feedback types (e.g. knowledge of correct responding versus elaboration feedback), the optimal frame content (short versus long frames), the optimal duration of time engaged with materials or whether distributed or massed completion of lessons is optimal (Eversole, 2003).  
In contrast to the digital interventions described earlier (e.g. Nosik et al., 2013), all forms of PI require more overt responses from participants to proceed through course materials. As a result, PI is self-paced. It also requires more correct responding in comparison with SOI procedures. Crucially, all forms of PI formulate their goals in behavioural terms and use behavioural principles and procedures (e.g. reinforcement, prompting, fading and backward chaining) to enable learning. 

[bookmark: _Toc88332681]4.2.3 The Effectiveness of PI
There is a body of evidence that suggests PI is a superior form of instruction when compared with traditional teaching methods (Chatterjee & Basu, 1987; Fernald & Jordan, 1991). For example, a meta-analysis of 57 studies of the use of PI in higher education by Kulik, Cohen, and Ebeling (1980) concluded that students undergoing instruction through PI performed better than those undergoing traditional teaching methods, and that the PI approach required less time from students than conventional teaching approaches. However, much of this research is dated and it is noteworthy that many of these PI courses were conducted with books and pens rather than as digital forms of instruction. This is important, as when conducted through digital media, it is often possible to ensure compliance with PI protocols using software, but this is not always possible when using more traditional media (e.g. a learner can check answers or ignore instructions in a PI textbook).
	With regard to target skills and knowledge, PI has been reported to be effective in teaching simple skills such as learning people’s names and relationships for staff working with families with IDD (Ingvarson & Hanley, 2006), as well as complex subjects such as computer programming (Emurian, 2010) and stereochemistry (Kurbanoglu, Taskesenligil & Sozbilir, 2005). It has also been found to be effective in preparing psychology students for knowledge quizzes (Fernald & Jordan, 1991), increasing creativity in children (Reese & Parnes, 1970), and changing the attitudes of Australian nurses to Native Australian culture (O’Brien & Plooji, 1977). Advanced mathematical and biological concepts have also been successfully taught in a way that demonstrated derived relational responding (i.e. learning rules/relationships that have not been explicitly taught; Fienup, Hamelin, Reyes-Giordano & Falcomata, 2011).
While a considerable body of evidence suggests that PI can be an effective form of training, it has frequently been regarded negatively and has been criticised due to its perceived failings (McDonald, Yanchar & Osguthorpe, 2005). These failings include not replicating the student-teacher relationship, being expensive and stifling creativity (MacDonald, 2003). Some teachers and instructors have believed that PI threatened their jobs (Heinich, 1995; Nordberg, 1965), while others have criticised it for being impersonal and threatening the teacher-student relationship (Sampath, Panneerselvam & Santhanam, 1984). In the past, materials could be expensive and, as altering materials was not possible at the time, PI curricula risked becoming obsolete quickly (Saettler, 1990). This also meant that materials could not be individualised to the needs of particular learners or groups (McDonald, Yanchar & Osguthorpe, 2005). 
It is also noteworthy that some evidence suggests that traditional forms of instruction can be as effective as PI (Kulik, Schwalb & Kulik, 1982) or even superior to it (Bushwan & Sharma, 1975). Jaehnig and Miller (2007) suggested that some of the differences in outcomes may be related to programming variations (e.g. feedback types). Unfortunately, it is not always possible to identify the form of programming used within PI research. While some studies report on their programmed materials in detail (e.g. Emurian, Holden, & Abarbanel, 2008), the focus is sometimes on the software developed rather than the method of PI utilised. Alternatively, some PI studies reference general principles of PI when describing materials (Fernald & Jordan, 1991). In their systematic review of PI feedback types, Jaehnig and Miller (2007) noted that the lack of details provided regarding programming features in previous research makes it difficult to determine the quality of interventions. As a result, they recommended that future research provide more detailed descriptions of programming. In the present study, this was supported through the use of RULEG programming as its grammar of RU’s and EG’s allows for more detailed descriptions of frame sequences (Evans, Glaser & Homme, 1962).

[bookmark: _Toc88332682]4.2.4 Rationale for the Current Study
Previous research has shown that PI has the potential to be both an effective and an efficient system of communicating knowledge ranging across a variety of areas from instructors to learners. However, to the best knowledge of the author, no known published studies have addressed its effectiveness in teaching trainees about PBS. 
The first objective of this study was, therefore, to examine whether a brief online PI PBS training intervention would have an impact on trainees’ knowledge of PBS and attitudes to challenging behaviour. As brief PBS training has previously been demonstrated to improve PBS knowledge levels (e.g. Branch et al., 2016) and PI has been demonstrated to be an effective means of increasing knowledge (e.g. Fernald & Jordan, 1991), it was hypothesised that, compared with scores at baseline, the participants in the online PI condition would score significantly higher on knowledge assessments post-test.
The second objective of this study was to examine the effectiveness of online PI PBS instruction compared with other training methods commonly used within social care. These methods are Standard Online Instruction (SOI) (see Section 4.2) and In-Service Workshops (see Section 3.2.3). It was hypothesised that online PI PBS training would result in comparable improvements in knowledge scores to in-service workshops and that improvements would be higher than SOI at post-test. This hypothesis was based on previous research indicating that PI produces superior outcomes to conventional instruction (Harley, 1966; 1972).
The final objective of this study was to examine the impact of changes in knowledge scores on attributions towards challenging behaviour. As discussed in Chapter 2, past research has provided inconclusive results with regard to the impact of brief PBS training on attitudes towards challenging behaviour (Berryman et al, 1994; Rose et al., 2014). It was, therefore, hypothesised that brief PBS training would have an impact on attitudes to challenging behaviour and that changes in attitudes would correlate positively with knowledge scores. 
[bookmark: _Toc88332683]4.3 Method

[bookmark: _Toc88332684]4.3.1 Participants
A power analysis was conducted using G*power. This indicated that for a large effect size (0.4) and a power of 0.9, the total sample size should be 68 participants.  It was decided to recruit 25 participants in each of three groups to allow for attrition. Seventy-seven adults took part in this study. Of these participants, 39 (34 female, 5 male) were students and 38 (30 female, 8 male)[footnoteRef:2] were individuals who worked with children or adults with IDD and behaviours that challenge. The participants signed up to training times that were randomly assigned to one of three conditions. The details concerning the randomisation sequence and the fact that selecting a time determined allocation to a particular treatment condition were concealed from the participants. Following missing data analysis, the data for those participants who did not complete training were excluded from later analyses.  The PI group contained 27 participants (12 students, 15 care workers), the SOI group contained 25 participants (17 students, 8 care-workers) and the In-Service Workshop group contained 25 participants (10 students, 15 care-workers). Two participants began but did not complete the training and assessment. Both participants had been assigned to the PI condition.  The students were recruited to the experiment by advertising within London South Bank University and through the Division of Psychology’s online study participant recruitment system. The Psychology students received research credits for their time participating in the experiment, while all students received a £10 gift voucher. The workers were recruited by emailing organisations (schools and social care organisations) in the South East of England who provide services to people who exhibit behaviours that challenge. Posters were then placed within these organisations providing participants with instructions on how to sign up to the study. These participants also received a £10 voucher for participating in the experiment. All participants provided written consent prior to taking part in the study. [2:  Age data were not collected as some testers expressed discomfort about providing this information during pilot-testing.] 


[bookmark: _Toc88332685]4.3.2 Materials
[bookmark: _Toc88332686]4.3.2.1 Programmed instruction course. Terminal objectives related to Functional Communication Training formed the basis of the PI course.  The course consisted of four modules: 1) the three-term contingency and setting events, 2) reinforcement, 3) functions of behaviour, 4) functional communication training.  For fuller descriptions of these principles and processes, see the course handbook presented in Appendix J. The first three modules related to section 2.4 of the UKPBS competence framework (Understanding the principles of behaviour; understanding the function of behaviour). Module 4 related to section 1.5 of the framework (Supporting Communication). This content was decided upon as it related to the understanding of challenging behaviour and had high social validity, given the overall aim of developing training for care workers. Each module was divided into a number of lessons and each lesson was divided into a number of frames. Within each frame, the participants were required to construct a response (i.e. use a computer keyboard to type letters or words) in order to complete incomplete sentences.  
Programmed Instruction materials were made using WatuPro software hosted on a WordPress.com website and were constructed using RULEG programming (Evans, Homme, & Glaser, 1962).  This method of programming was selected due to its advantages with regard to formally describing programming in a way that facilitates replication. Programmers used the following guidelines where RU means that a rule must be stated, EG requires that an example of the rule be given, * denotes that a blank must be placed in the rule or example, and ** denotes a test frame (i.e. a frame in which there are no prompts or complete rules/examples from which to induce or deduce the correct response). This sequence was followed for each rule (See Figure 4.1 for an example).
1.	RU+EG+EG*
2.	RU + RU*
3.	RU + EG*
4.	EG + RU*
5.	RU1* + RU2*
6.	EG1* + EG2*
7.	EG**
 8.	RU** 
Frames consisted of text and included no animations or images. Only materials relevant to the required response were included. When an answer was constructed, the participants had the option to receive immediate feedback (i.e. they could check their answers).
	Frame 1: RU+EG+EG*
The FUNCTION of a behaviour means why the behaviour is occurring

Daniel leaves the table to avoid doing class work – the function of the behaviour (leaving the table) is to avoid doing class work

Kevin screams when he asked to make his bed – the function of the behaviour (screaming) is to avoid making his b___.

	Frame 2: RU + RU*
The function of a behaviour tells us why the behaviour is occurring

The term we use to describe why a behaviour is occurring is “Fun____”


	Frame 3: RU + EG*
The function of behaviour tells us why the behaviour is occurring.

Jamie cries in order to get his favourite toy – the function of the cr___ng behaviour is to get his favourite toy


	Frame 4: EG + RU*
Daniel leaves the table to avoid doing class work – the function of the behaviour (leaving the table) is to avoid doing class work

If we understand the function of a behaviour, we can understand what a person gets from engaging in the b_______, i.e. its outcome


	Frame 5: RU1* + RU2*
____________r is anything a person does[footnoteRef:3]

The  _________n of a behaviour tells us why it is occurring. [3:  This rule was taught in a previous lesson] 



	Frame 6: EG1* + EG2*
Nuala dislikes vegetables.  She can leave the dinner table (behaviour) when she finishes her vegetables (_________s), so she eats her vegetables quickly in future.

Simon hits himself in order to get his favourite toy – the function of the hitting behaviour is to access his favourite ________.


	Frame 7: EG**
Katie is left alone often in her home. She self-injures in order to get attention from staff – the function of the self-injurious behaviour is to get __________ from staff


	Frame 8: RU**
The _____________ of a behaviour means why the behaviour is occurring



	


[bookmark: _Toc42071909]Figure 4.1 A Sample RULEG Lesson Outline
volunteers, common incorrectly typed versions of correct answers and spelling variants were also programmed to be accepted as the correct answer (e.g. behavior versus behaviour).
[bookmark: _Toc88332687]4.3.2.2 Standard Online Instruction (SOI) course. The materials used within the SOI condition were almost identical to the content presented within the PI condition. The same content was targeted, and the same rules and examples were included.  Modules and Lessons were also structured in the same order.  The SOI training differed in that the participants were not required to construct responses. Instead, they just read the material on-screen and clicked two on-screen buttons in order to proceed to the next screen in line with the procedure described by Nosik et al. (2013). There was no mastery criterion and, since no constructed responses were required, there was no element of feedback. 
[bookmark: _Toc88332688][bookmark: page13]	4.3.2.3 Workshop Course. The Workshop course targeted the same content as the SOI and PI conditions (i.e. materials relevant to FCT). The workshop consisted of presentations, group exercises, video modelling (one video giving examples of functions of behaviour) and guided discussions (Freeman et al., 2005). The workshops were designed to last 50-60 minutes (in line with the projected completion time for the aforementioned online courses). 
[bookmark: _Toc88332689]4.3.2.4 Test of knowledge. All participants completed a test of knowledge of behavioural principles related to FCT. The test questions took the form of incomplete statements where the participants were required to complete a statement by filling in a blank space using the keyboard. These statements were based on the terminal objectives and test frames from the PI course (see Appendix J). The test of knowledge was presented to the participants before and after training. While there were grammatical differences between the statements and the words required to fill in a blank space varied, the same rules were targeted at pre-test and post-test (See Appendix K).
[bookmark: _Toc88332690]4.3.2.4 Vignettes. The participants were presented with four vignettes that described an incident of challenging behaviour. Two versions of each vignette were developed so that each participant would have a different version of the vignette between pre- and post- testing (i.e. the names of fictional clients and the topography changed while the class of antecedent variable and the function of the behaviour remained similar and the order that scenarios were presented were randomised). The descriptions were provided in text form and outlined an antecedent to the challenging behaviour, the behaviour and the consequences. The participants were then required to select an explanation from six alternatives (see Appendix L). The vignettes were presented to participants before and after training. The differences between the versions of vignettes included altering the names of the people discussed, the order of the answers, the behaviour that challenged and the specific stimuli. 



[bookmark: _Toc88332691]4.3.2.5 Challenging behaviour attribution scale (CHABA).  The CHABA (Hastings, 1997) is a scale that examines attitudes and beliefs about the causes of challenging behaviour presented by individuals with IDD. It contains five subscales: biomedical, physical environment, learned behaviour, emotional, and stimulation. The reliability of the CHABA has been measured using the Cronbach’s alpha coefficient for each subscale contained within the test (Hastings, 1997). The reliability coefficients reported by Hastings (1997) were: biomedical (.65), physical environment (.87), learned positive (.73), learned negative (.65), emotional (.75), and stimulation (.69). The abbreviated form of the CHABA was used for the present study (Hasting & Brown, 2002; see Appendix N) in which questions relating to biomedical and emotional causes are excluded. The decision to use an abbreviated form was made in order to reduce the risk of participant fatigue due to the high response requirements of PI. The participants rated the contribution of each item to leading to challenging behaviour on a five-point scale ranging from ‘very unlikely’ (-2), ‘unlikely’ (-1), ‘equally likely/unlikely’ (0), ‘likely’ to (+1), ‘very likely’(+2).
[bookmark: page16]

[bookmark: _Toc88332692]4.3.4 Experimental Design

The study was a three-arm randomised controlled trial. The participants signed up to training times that were randomly assigned to the PI, SOI or Workshop conditions. The independent variable was the type of instruction (PI, SOI or Workshop). The primary dependent variable was knowledge of FCT and behavioural principles, as measured by the test of knowledge. The secondary dependent variables were responses to the vignette questions and attitudes towards challenging behaviour. 


[bookmark: _Toc88332693]4.3.5 Procedure



[bookmark: _Toc88332694]4.3.5.1 Pre-tests.  The participants were provided with information and consent sheets and invited to ask any questions of the experimenter. Once the participants indicated that they wished to sign the consent form, they were logged into the experiment’s website and then asked to complete the test of knowledge, the Vignette Questionnaire and the CHABA.
[bookmark: _Toc88332695]4.3.5.2 Programmed Instruction group. The experimenter logged the participant on to the PI course and described the rules regarding how to proceed from frame to frame and lesson to lesson. The participants then completed the PI course independently with the experimenter on hand to assist with any technical difficulties.
[bookmark: _Toc88332696]4.3.5.3 Standard Online Instruction group.  As with the PI group, the experimenter logged the participants on to the SOI course and provided them with information on how to navigate between frames and lessons. The experimenter remained in the room throughout the instruction session to provide technical assistance if required.
[bookmark: _Toc88332697]4.3.5.4 Workshop Group. Once all members of a group had completed the pre-tests, the experimenter began the workshop (see Appendix M). 
[bookmark: _Toc88332698]4.3.5.5 Post-testing. Immediately after undergoing training, the participants completed the test of knowledge, the Vignette questionnaire and the CHABA. 
[bookmark: _Toc88332699]4.3.5.6 Debriefing. The participants were debriefed following the completion of post-tests. During debriefing, they were offered feedback on their performance if desired.
[bookmark: _Toc88332700]4.3.6 Statistical analyses 
[bookmark: _Toc88332701]4.3.6.1 Knowledge. A Wilcoxon signed-rank test was run to examine whether knowledge scores increased for participants from pre-test to post-test.  Following this, Kruskall-Wallis tests were run to examine differences in pre-test and post-test knowledge across instructional groups. Kruskall-Wallis analyses were also run to determine whether there were increases in knowledge from pre-test to post-test across groups. A Wilcoxon signed-rank test was also used to compare knowledge increases from pre-test to post-test across groups.
[bookmark: _Toc88332702]4.3.6.2 Vignettes.  A Wilcoxon signed-rank test was run to examine whether Vignette scores increased for the participants from pre-test to post-test. Differences between the training groups at pre-test and post-tests were examined using Kruskall-Wallis tests, with a Mann-Whitney U analysis used as a post-hoc test to examine differences between the sets of levels.
[bookmark: _Toc88332703]4.3.6.3 Challenging behaviour attribution scale. A repeated-measures multivariate analysis of variance (MANOVA) was conducted to investigate the participants’ CHABA sub-scale scores before and after training. 
[bookmark: _Toc88332704]4.4 Results 
[bookmark: _Toc88332705]4.4.1 Professional Groups 
A Mann-Whitney U Test was conducted to detect possible significant differences between the participants based on their profession (i.e., whether they were a care worker or a student) at both pre-test and post-test.  This analysis indicated that there were no significant differences between the participants at pre-test (U = 685.50, z = -.187, p = .851) and that there were no significant differences in knowledge scores between the students and care workers at post-test (U = 739.000, z = -.21, p = .984).
[bookmark: _Toc88332706]4.4.2 Missing Data
An analysis of knowledge data indicated that 2.5% of the participants who had participated at baseline testing had missing post-test data. As noted earlier, both the participants so identified were students who had been assigned to the PI condition. These participants were not asked to complete post-tests as they had not completed the training within the time limit. A Mann-Whitney U analysis was conducted to detect possible significant differences at baseline between these participants and those included in the follow-up group.  This analysis indicated that the participants who had missing data at post-test did not have significantly different knowledge scores at baseline to those who completed all PA knowledge tests (U = 36.0, z = -1.262, p = .247). 
[bookmark: _Toc88332707]4.4.3 Knowledge Data
To identify whether knowledge scores changed from pre-test to post-test, a Wilcoxon signed-rank test was conducted. There were significant differences in knowledge scores between the baseline and the post-test (Z = -7.414, p < .001). Baseline differences between instructional conditions were analysed using a Kruskal-Wallis H-test. No significant differences were found between the instructional groups at baseline, χ2(2) = 2.342, p =.538, with a mean rank score of 41.40 for PI, 38.00 for SOI and 34.60 for Workshop Instruction.  A second Kruskal-Wallis H test based on the post test data demonstrated that there were statistically significant differences in knowledge scores between the three instructional conditions, χ2(2) = 18.59, p < .001, with a mean rank score of 52.76 for PI, 34.18 for SOI and 27.06 for Workshop Instruction. The results are presented in Figure 4.2. 
	Group level knowledge changes from pre-test to post-test were analysed using a Wilcoxon signed-ranks test. The knowledge scores of all three instructional conditions increased from pre-test to post-test, with Z = -4.377, p < .001 for PI, Z = -4.087, p < .001 for SOI and Z = -4.374, p < .001 for Workshop Instruction. 
[image: ]

[bookmark: _Toc42071910]Figure 4.2. Knowledge scores (%) at pre-test and post-test for the PI, SOI and Workshop groups

[bookmark: _Toc88332708]4.4.4 Time Data
All the workshops were timed to last between 55 and 60 minutes. In this condition, the duration of training was determined by the instructor rather than by the participants. The PI group (M = 74 minutes, SD = 18) took longer than the SOI group (M = 38 minutes, SD = 24) to complete the PBS training.  The duration data are presented in Figure 4.3. 
	There was a significant negative association between duration of training and post-test knowledge scores for the PI group, τb = -.337, p = .025, while there was a non-significant positive association between the duration of training and post-test knowledge scores for participants in the SOI condition, τb = .246, p = .088.
4.4.5 Vignette Data
To determine whether correct responses to vignette test items changed from pre-test to post-test, a Wilcoxon signed-rank tests was conducted. [image: ]
[bookmark: _Toc42071911]Figure 4.3. Duration of PBS training for Training Groups (Minutes)
There were significant differences between baseline and post-test scores (Z = -4.427, p < .001), with mean pre-test vignette scores increasing from 36.36% at baseline to 59.10% at post-test. A Kruskall-Wallis test of pre-test vignette data demonstrated no statistically significant differences between the training groups, χ2(2) = 4.142, p = .126, with a mean rank score of 34.95 for PI, 33.48 for SOI and 34.88 for Workshop Instruction. 
A second Kruskall-Wallis test of post-test vignette data demonstrated that there were statistically significant differences in post-test scores between the three instructional conditions, χ2(2) = 6.545, p = .038, with a mean rank score of 34.74 for PI, 27.00 for SOI and 21.59 for Workshop. This indicated that there were differences between the mean ranks of at least one pair of groups.
 A series of Mann-Whitney U-tests were run as post-hoc tests. The first test was run to determine if there were differences in Vignette scores between the PI and SOI conditions at post-test.  Vignette scores were not statistically significantly different between participant groups at post-test (U = 140.500, Z = -1.233, p = .218), nor were Vignette scores significantly different between the SOI and Workshop conditions (U = 140.500, Z = -.683, p = .510). However, statistically significant differences were identified between PI and Workshop (U = 73.500, Z = -2.868, p = .004). 
Finally, a Wilcoxon sign-ranked test was conducted for each intervention group. There were significant differences between baseline and post-test scores for the PI group (Z = -3.555, p = .001) and for the Workshop group (Z = -2.812, p =.005). However, there  were no significant differences for the SOI group (Z = -1.357, p = .175). Changes from pre-test to post-test for each training condition are summarised in Figure 4.4.
[bookmark: _Toc88332709]4.4.6 Challenging behaviour attribution scale Data
[bookmark: _Toc88332710]4.4.6.1 Descriptive Statistics. Table 4.1 summarises the means and standard deviations for the CHABA subscales for the three training conditions. 

[bookmark: _Toc42071912]Figure 4.4. Vignette correct scores (%) at pre-test and post-test for the PI, SOI and TAU groups [image: ]

[bookmark: _Toc88332711]4.4.6.2 Significance Testing. A repeated-measures multivariate analysis of variance was run to determine the effect of training on attitudes to challenging behaviour as measured using CHABA subscales. There was no statistically significant difference between pre-test and post-test scores for the combined dependent variables, F(4, 47.000) = 1.95, p = .117. Similarly, there was no statistically significant difference for training allocation, F(4, 94.000) = 0.724, p = .670.
Univariate analyses were run on CHABA subscales with a Holm-Bonferroni method was used to control for multiple comparisons. These tests revealed no main effects of time on learned negative, F(2,50)  =  0.45, p = .962, learned positive, F(2, 50) = 0.96, p = .481, stimulation, F(2, 50) = 1.56, p = .813 or significant effects for physical environment F(2, 50) =  4.610, p = .148. 
[bookmark: _Toc42077784]Table 4.1. 
Descriptive Statistics for CHABA Subscales by Group (Range -2 to +2).
	
	Programmed Instruction
	Standard Online Instruction
	Workshop

	
	Pre-Test
	Post-Test
	Pre-Test
	Post-Test
	Pre-Test
	Post-Test

	
	Mean 
(SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)

	Learned Negative
	0.30 
(0.57)
	0.24
(0.57)
	0.39 
(1.00)
	0.35 
(0.90)
	0.42 
(0.55)
	0.44 (0.50)

	Learned Positive
	0.69 
(0.97)
	0.98 
(0.89)
	0.77 
(0.77)
	0.98 (0.72)
	0.87 
(0.99)
	0.67 (0.83)

	Physical Environment
	0.33 
(0.48)
	0.17 
(0.44)
	0.24 
(0.72)
	-0.07 (0.68)
	0.30 
(0.45)
	.23 
(0.33)

	Stimulation
	.18 
(0.96)
	.12 
(0.57)
	.30 
(0.73)
	.04 (0.88)
	.29 
(0.61)
	.17 
(0.39)





[bookmark: _Toc88332712]4.5 Discussion

The goal of the current study was to conduct a trial to determine whether PI was an effective method for increasing knowledge about PBS/ABA techniques and to compare it with two other commonly used training methods (i.e., SOI and Workshop). The results replicated the findings of the previous research in PBS training in indicating that short PBS training can be effective in increasing trainees’ knowledge about functional communication training (McClean et al., 2005) and in increasing correct behavioural attributions within vignette scenarios (McGill et al., 2007). Importantly, the PI training was superior to the other two forms of training, indicating that an effective and efficient method of staff training has been identified as a result of the work carried out in this chapter. Furthermore, Study 2 was the first to investigate the use of PI for this purpose, broadening the application of the methodology, which has been made possible through the wide availability of new technologies in recent years. 
As mentioned in the previous paragraph, the improvements in PBS knowledge (as measured using the knowledge test) and its application (as measured using the vignette questionnaire) differed based on the training technique used. Standard online PBS training was found to be as effective as the more commonly investigated workshop-based training, while online PI-based PBS training resulted in significantly greater outcomes with regard to increases in PBS knowledge and its application. This replicated the findings of previous research that has found that behavioural training techniques can be more effective than more commonly used forms of training (Branch et al., 2016) and that digital interventions can be effective in teaching staff about behavioural principles and procedures (Nosik & Williams, 2011). The delivery of quality training based on behavioural principles using digital techniques yielded positive outcomes in this study and can form a basis for much future work. 
As with the BST intervention discussed in Chapter 3, the current findings demonstrate that interventions based on behavioural principles (i.e. BST or PI) can be an effective means of training staff about PBS in a way that may minimise the risk of stigmatisation to clients with IDD that is associated with using specialised interventions (see Section 3.5). The present study also replicates the findings of previous research (e.g. Emurian, 2010) in demonstrating that digital PI interventions can be effective in improving learners’ knowledge and understanding of complicated topics. 
As noted by Herschell et al. (2010), the failure to adequately describe techniques and the heterogeneity of instructional designs is problematic when attempting to assess the effectiveness of digital training interventions. The current study demonstrated that using a RULEG programming technique allows for their features to be described clearly to foster greater understanding and replication of digital instructional techniques. This could allow for the identification of instructional sequencing and prompting techniques that can be applied successfully and matched to different learning profiles.
It is of interest that members of the Workshop group experienced the lowest increases in knowledge and vignette scores. Workshops appear to be the dominant form of training within PBS (see Chapter 2) and the workshops used in the current study followed many of the principles recommended by proponents of multi-modal learning (Mayer, 2002; Waldrip, Prain & Carolan, 2010). In workshops, information was presented in a variety of formats including text/narration and pictures/video. This is known as the multimedia principle and some researchers suggest that presenting information in this way should enhance learning (Mayer, 2002). This theory is based on findings from a series of 11 studies which indicate that information is retained better when presented across both auditory and visual channels (see Mayer, 2009).  However, in the present study, those participants who were presented with information through only one medium (i.e. text alone) demonstrated higher knowledge and application scores. It is possible that presenting information in multiple formats increases demands on learners’ by forcing them to integrate information across modalities (Scheiter & Gerjets, 2007; Chan & Unsworth, 2011; Sweller, Ayres, & Kalyuga, 2011). The results of the present study offer some support for the redundancy principle which posits that including multiple information sources that are not required increases the difficulty of knowledge acquisition tasks (Mayer, Heiser, & Lonn, 2001). It also adds to the research that supports the use of high levels of interactivity in designing training programmes (George et al., 2014).  The participants in the PI group were required to engage in higher levels of interaction with course materials (in the form of completing statements). Their knowledge scores were significiantly higher than those of participants in the other two training groups 
The findings of the research are also interesting with regard to the impacts of duration on knowledge outcomes. Research into the relationship between the time spent studying material typically indicates a weak positive relationship between studying duration and knowledge outcomes (e.g. Plant, Anders, Ericsson, Hill & Asberg, 2005; Rau & Durand, 2000). While the SOI group data indicated a positive, if non-statistically significant relationship between the duration of time spend completing the training, the PI group data indicated a negative association between time spent completing the training and knowledge outcomes. It has been argued that higher levels of effort (as measured by self-reported time spent studying) are associated with higher grades (Diseth, Pallesen, Brunborg & Larsen, 2010; Bonsaksen, Brown, Lim & Fong, 2017). It is, therefore, noteworthy that an inverse relationship exists between duration and knowledge outcomes PI participants. While the participants in both online groups controlled their progression through the training content, those in the SOI group could have done so without reading or comprehending the content. Conversely, those in the PI training condition could only progress through the material subject to demonstrating a degree of mastery over training content. As such, one possible interpretation of the seemingly contrasting results with regard to the impact of duration is that duration serves as proxy measure for different phenomena in each condition. In the SOI condition, increased training duration may have represented higher levels of attention being directed towards the training materials. In the PI condition, longer durations may have represented difficulties in identifying correct responses (potentially due to difficulties related to spelling or comprehension). 
 Finally, the results of the study raise questions with regard to the role of attitudinal change in PBS training. While knowledge of PBS principles, techniques and correctly identifying possible functions of behaviour increased following training, there were no significant changes with regard to participants’ attitudes towards challenging behaviour. The failure of PBS training to impact on the participants’ attitudes as measured using the CHABA (Hastings, 1997) replicates the findings of several researchers (MacDonald et al., 2018; McGill et al., 2007). However, other PBS training research has indicated that such training may result in changes as measured using the CHABA (Lowe et al, 2007; Grey et al., 2002). The failure of the present training to have an impact on attitudes may be related to either the short duration of training or the content of the training, or perhaps the instrument itself. Potentially, confusion could be caused by providing training that emphasises the idea that the causes of behaviour are contextual and unique to an individual when this is then followed by asking participants to rate the likelihood of general causes of challenging behaviour as part of the CHABA. Additionally, while some researchers argue that the CHABA has good content validity (e.g. Kozub, 2002), others have argued that there are issues with the subscales (e.g. the Learned Positive Behaviour sub-scale is designed to measure attributions related to positive reinforcement, they may actually measure participant’s beliefs with regard to intentionality of challenging behaviour; Grey, McClean & Barnes-Holmes, 2002). As noted by other researchers (e.g. Van Oorsow et al., 2009), the relationship between knowledge, attitudes and practices remains unclear and models of behaviour change that assume attitudinal change is required in order to affect changes in knowledge or practice may be flawed (e.g. MacDonald et al., 2018; Kirkpatrick, 1976).  

[bookmark: _Toc88332713]4.5.1 Limitations
One important limitation of the present study was that, due to time constraints no maintenance data were collected for any of the participants.  Within the current research programme, Study 1 addresses the maintenance of workshop based training, while Study 3 addresses the maintenance of PI training.  Obtaining maintenance data for Study 2 was not practical due to difficulties in accessing participants. Student participants were finishing their courses soon after post-testing and it was expected that they would be less likely to complete maintenance data collection during exams or when they had returned home for the summer. While collecting this data remotely was considered, the testing conditions would not have been comparable to those in the pre-test and post-test conditions. 
As maintenance data was not available, it is unclear whether the participants retained their increases in knowledge and application or whether the differences between training groups persisted in the weeks and months following training. Instead, it provides only an understanding of the immediate gains in knowledge provided by training. Future research should, therefore, examine the comparative effectiveness of different instructional methods in maintaining acquired knowledge over time.
Another potential limitation was related to the software used to create the online courses. While immediate feedback was available to the participants if they chose to access it, it was not presented automatically due to software limitations. Immediate feedback is regarded by some PI theorists as a key component of the educational technique (e.g. Skinner, 1958). However, not all PI theorists believe that immediate feedback is essential and several studies have used forms of delayed feedback (e.g. Anderson, Kulhavy & Andre, 1972) and some research indicates no differences between delayed and immediate feedback (e.g. Gaynor, 1981). In addition, some of the participants reported difficulties with completing the training due to spelling errors. While the programmers attempted to manually programme the acceptance of common incorrectly spelt variants of the target responses, an autocorrect feature would have been beneficial but was not a feature of the software package utilised during the experiment. In the absence of such functionality, this highlights the importance of trainees having the pre-requisite skills in accessing programmed instruction. Poor spelling (either in a native or second language) or poor typing abilities could act as a barrier to utilising programmed instruction training that utilises constructed responses like the current study. Future research could avoid this difficulty by investigating the comparative effectiveness of training that uses other response topographies that are not dependent on typing and spelling skills (e.g. multiple-choice responses or completion of responses using vocal recognition technologies). 
A third limitation relates to the absence of client outcome data. The focus of the current study was on investigating the comparative effectiveness of PI and two other commonly used PBS training techniques (i.e. workshops and SOI). However, the ultimate test of effective training is whether it can bring about behaviour change that results in improved quality of life outcomes for people with challenging behaviour (Carr et al., 2002). No data were collected for the clients of the staff who participated in the study. This was because individual participants rather than staff teams were undergoing training. Where multiple people work with the same client, it is difficult to draw inferences between training a single member of the team and any changes in a client’s behaviour. In addition, many participants in the current study (i.e. the student participants) did not work with people who exhibit challenging behaviour. As such, it would not have been possible to collect data on client outcomes for this cohort. However, it is noteworthy that there were no differences in post-test outcomes for students or social care workers, which would seem to indicate that it was the intervention, rather than previous experience, that influenced levels of improvement.  While one might expect that motivation and level of engagement would have been higher in the social care workers, the results of this study suggest that there were no differences between the care workers and students in this regard. Alternatively, if there were differences present, then the present study would suggest they are not important factors in the acquisition of PBS knowledge.
Within the present study, training in the PI and SOI conditions could be argued to be unnecessarily limited. For example, neither condition involved the use of videos or animations. This decision was taken to maximise the comparability of instructional techniques used in the SOI and PI conditions. However, it is noteworthy that, while the Workshop condition included these features, participants in the workshop condition demonstrated the lowest increases in knowledge scores. This suggests support for the redundancy effect theory (Sweller, 2005). As animations and videos are commonly used within online training, it could be argued that the extent to which the findings for SOI participants can be generalised to other forms of non-PI training is limited. However, while the absence of animations/videos may be regarded as not conforming to best practice with regard to the multi-modal principle as advocated by theorists such as Mayer (2017), it could be described as adhering to several other recommended principles. For example, in line with Skinner (1954), Mayer recommends adhering to the coherence principle (i.e. do not include extraneous material). Both SOI and PI conditions adhered to this principle. Similarly, he recommends the use of the segmenting principle which both PI and PI training adhered to by presenting information in segments. 
Another example of how the PI and SOI conditions might be regarded as being unnecessarily limited would be that both only used of serial instruction (Shapiro, 2001). In practice, the use of techniques related to self-directed learning, virtual classrooms instruction and simulation could also have been integrated into a training package (Shapiro, 2001).  Conversely, given that neither the PI nor the SOI participants increased their knowledge in the absence of virtual classroom instruction, simulation or the use of the multimedia principle it is possible that the addition of such content could further enhance the effectiveness of PI and/or SOI online instruction. 
Other aspects of the training methodologies, particularly PI, require attention to be paid to them in further work. While such questions were not the central focus of the present study, future research should investigate the potential impacts of the addition of such components on the effectiveness of instruction.   In the PI condition, mastery was set at 100% accuracy during the module. The participants were required to correct mistakes. However, it is unclear whether this mastery criterion was sufficient to produce maintenance over time and generalisation to clinical practice. Potentially, a rate measure (accurate responding within a time limit) rather than a percentage correct measure might be required to establish mastery. Similarly, the results of the study do not identify the optimal duration of engagement or whether distributed or massed completion of lessons is optimal (Eversole, 2003). However, the purpose of the present study was to compare a form of PI training that included typical features of PI programming to other forms of instruction rather than to establish the optimal form of PI programming.
With regard to the use of RULEG programming, the frame sequence for all the instruction material was similar across lessons and the programmers did not use some techniques that can be employed within RULEG programming (e.g. deductive frame sequences; Evans, Homme, & Glaser, 1962). Instead, all lessons employed an inductive frame sequence (Evans, Homme & Glasser, 1962).  The choices made by the programmers were made to maximise the extent to which conditions could be compared. Had deductive frame sequences been used for some lessons but not for others, it would be unclear if either or both methods had been responsible for knowledge/application score changes. It would have been necessary to utilise similar approaches to the relevant lessons within the workshop and SOI conditions. Based on our review of existing SOI products and workshops, the typically used approaches within SOI and Workshop training are more similar to deductive frame sequences than to inductive frame sequences. As such, while the present study offers support for RULEG programming, its results cannot be generalised to all forms of frame sequences used within RULEG programming. Equally, the decision of the programmers to use sequencing options such as inductive frame sequences, may have limited the effectiveness of the online PI PBS training interventions. 
A final limitation of the present study relates to the use of the short form CHABA (Hasting & Brown, 2002).  While the short version addresses beliefs regarding challenging behaviour maintained by positive and negative reinforcement processes, self-stimulatory functions and environmental setting events, the longer version (Hastings, 1997) also addresses beliefs about biomedical and emotional factors that may be perceived as having a causal role in challenging behaviour. A decision was made to utilise the short form CHABA in order to prevent testing fatigue in the participants. As changes in the biomedical and emotional subscales have been found to differ following PBS training (e.g. Gore & Umizawa, 2011), it is possible that the participants in the present study would have experienced differences following training on the emotional and biomedical sub-scales had they been measured. Future research should explore this possibility.

[bookmark: _Toc88332714]4.5.2 Future Research
The present study demonstrates that brief PBS training that is carried out online can be effective. It suggests that increases in knowledge and the application of that knowledge can be best achieved using training that follows a PI approach. Future research should examine the relationship between the acquisition of such knowledge and its generalisation to the workplace within social care. Following this, it would also be important to examine how best to embed this within a broader staff training framework. 
An interesting finding in the present study was that, as measured using the CHABA, overall staff attitudes to challenging behaviour did not change, even though their ability to identify the correct function of a challenging behaviour within a written scenario improved. Methods that rely on the use of challenging behaviour vignettes have been criticised as they focus on behaviours outside the context of inter-personal relationships (Wanless & Jahoda, 2002). Previous research has found differences between staff reactions to challenging behaviour as measured through vignettes compared with when they are addressing real incidents of challenging behaviour. When discussing real incidents of challenging behaviour, attributions were found to be related to cognitive and emotional responses to clients challenging behaviour (Wanless & Jahoda, 2002). Future research should investigate this within the working environment when staff are making attributions about real clients’ behaviours. Alternatively, further studies could investigate attributions using virtual reality challenging behaviour scenarios, as when vignettes are presented in such a form that they may better resemble real-life scenarios.
	While the study reported in Chapter 3 indicated that workshop-based instruction and BST improved staff competence in implementing DTT and PA within a role-play scenario, the present chapter did not address competence in implementing behavioural techniques or assessments. Future research should address the issue of competence in implementing behavioural techniques following PI-based training. 
	Both Chapter 3 and the present study have indicated that behavioural training methods are an effective means of implementing PBS staff training. As noted in Chapter 2, the use of behavioural training methods with staff trainees may decrease the risk of stigmatisation to clients with challenging behaviour. Given that PI and BST have both proven to be effective training methodologies, other behavioural training techniques should be investigated in order to identify their comparative effects on knowledge and competence in PBS related skills. 
	Finally, the present study utilised a particular form of RULEG based PI instruction using linear programming and serial instruction. It did not address questions regarding the comparative effectiveness of overt or covert responding (Tudor & Bostow, 1993), the type of feedback provided to responses (Jaehnig & Miller, 2007), the amount of content within a frame (Gropper, 1962), error-rates (Merlango, 1960) or the inclusion of supplementary content associated with self-directed or virtual classroom approaches (Shapiro, 2001). While the present study has indicated that PI can be effective in increasing knowledge, future research should investigate the comparative effectiveness of alternative forms of PI. 

[bookmark: _Toc88332715]4.5.3 Implications for Practice
The results of the present study indicate that online PI is an effective method of increasing staff knowledge about PBS and offers preliminary evidence regarding its superiority over standard online training methods and workshops. Its superiority over SOI PBS training is an important consideration in and of itself, but also highlights the perils of favouring shorter training options over longer duration models. While PI instruction may take longer to complete and, as such, is more expensive, PI participants gained more knowledge and were better able to apply that knowledge. Evidence suggests that effective PBS training can have various positive impacts with regard to reductions in challenging behaviour for clients, staff turnover and staff/client injuries (Singh et al., 2015; 2016). As such, while the initial costs of PI training may be greater than SOI training, the benefits of improved practices may also provide greater financial benefits in the medium term, in addition to helping organisations meet their statutory and regulatory obligations.
The evidence acquired from the systematic review conducted in Chapter 2 indicates that workshops are the most commonly used form of PBS training; however, as a form of training, they are costly, difficult to organise and dependent on the presence of experts within an organisation (Campbell, 2007). Results from social validity interviews reported in Chapter 3 also highlighted the fact that social care staff who work with people who exhibit challenging behaviour often want more training and would like individualised training that is relevant to them and to the clients they support. 
 Online PI would seem to offer a potential means of providing PBS training to e-literate staff members that can be delivered in a variety of settings, completed in a self-paced manner, individualised to staff and/or clients that assesses staff members as they learn and that is not dependent on the physical presence of PBS experts. Thus, while the current study did not investigate the impact of such training in the real-world context, it offers a useful insight into how staff training can be streamlined and can provide a basis for future work on PI training in the world of social care. The potential impact of online PI PBS training on social care workers within a real-world social care context was, therefore, investigated in Chapter 5.
	 




[bookmark: _Toc88332716]Chapter 5: The Effects of Longitudinal Programmed Instruction-Based Positive Behaviour Support Training on Social Care Workers’ Knowledge, Attitudes and Burnout Levels


[bookmark: _Toc88332717]5.1 Chapter Overview

In Chapter 4, brief, online Programmed Instruction-based PBS training was compared with both workshop-based PBS training and standard online training. The results indicated that online Programmed Instruction compared favourably with the two other training methodologies with regard to increasing knowledge of PBS. However, the training was of short duration, only a limited amount of training content was provided, no maintenance data were collected, and the training was conducted in a proxy setting.  In the current chapter, the effectiveness of a longer duration, online Programmed Instruction-based PBS training course was examined with respect to its impact on knowledge about PBS, attitudes to challenging behaviour and staff burnout.  
[bookmark: _Toc88332718]5.2 Introduction

Positive Behaviour Support training involves teaching trainees about how to use a variety of evidence-based practices (PBS Academy, 2017). Face-to-Face workshops, in conjunction with clinical supervision and manuals, are often viewed as the “gold standard” when training staff in the use of evidence-based practices (Beidas & Kendall, 2010; Richmond, Copsey, Hall, Davies & Lamb, 2017; Sholomskas, Syracuse-Siewert, Rounsaville, Ball & Nuro, 2005). However, as discussed in Chapter 3, the provision of PBS training within social care is complicated by numerous factors. These include high staff-turnover, the perceived necessity of prioritising any level of support over no support, dependencies on agency staff and idiosyncratic patterns of staff availability (see Section 3.2.1). This can make workshops difficult to organise and implement. Morris, Wodding and Grant (2011) estimated that the average length of time taken for evidence-based health interventions to move from research settings to the general community was 17 years. Given this finding, and the difficulties within the social-care sector discussed (see Section 3.2.1.), dissemination of evidence-based practice within this sector is likely to be a long-term endeavour.
One potential solution to the problems associated with the dissemination of evidence-based practice within social care is digital intervention. Digital learning/training (i.e. e-learning; m-learning; see Section 4.2) offers several potential advantages, such as flexibility in delivery locations and times, active responding and individualised pacing (Bele, Deevec, Morel & Rozman, 2008).  Across the world, employers who would have difficulties providing training to dispersed workforces are turning towards digital training solutions (Lobban et al., 2017).  However, as already noted in Section 4.2, digital instruction is not a pedagogy in and of itself and there is a need to avoid allowing discussions of hardware or other forms of physical technology to overshadow teaching technologies themselves (Lea & Callaghan, 2011). While it is legitimate to investigate the effects of physical technologies and software, it must be appreciated that they represent a medium and means rather than an end. Confusing a physical technology with an educational technology is a categorical error. Some have noted that the introduction of new hardware into instructional scenarios sometimes leads researchers and practitioners to ignore key lessons learned with previous forms of educational technology (Earle, 2002). If digital instruction is to be used to disseminate PBS within social care, then such interventions should be subject to evaluation and scrutiny and priority should be given to pedagogical tools that have an existing evidence base. 

[bookmark: _Toc88332719]5.2.1 Online Training Within Social Care
Individuals working in care roles are not typically regarded as professionals and yet they are expected to complete training in areas related to psychology, sociology, legal studies, and social policy (Graham & Megarry, 2005). Within the UK, those working within social care are typically expected to complete a training programme that qualifies them for the award known as the Care Certificate (Johnson & Buzzi, 2016). The Care Certificate is based upon 15 standards that require learners to understand their role: (i) personal development; (ii) their duty of care; (iv) equality and diversity; (v) person-centred work; (vi) communication; (vii) privacy and dignity; (viii) fluids and nutrition; (ix) awareness of mental health, (x) dementia and intellectual disability; (xi) safeguarding adults and children; (xii) basic life support; (xiii) health and safety; (xiv) handling; and (xv) infection prevention and control. While the completion of such training is not a statutory requirement for social care providers, the Care Quality Commission (CQC; the regulator of all health and social care services in England) enforces regulations regarding staff training and expects providers to ensure staff complete the certificate within their first 12 weeks of employment (John & Buzzi, 2016). While there is overlap between PBS training and the training required to complete the Care Certificate (e.g. communication and working in a person centred manner), completing the Care Certificate does not require any training in core areas of PBS such as skills teaching or FBA (See Section 1.6.5). 
Social care providers often use online training to meet training standards (e.g. Care Certificate) issued by the CQC.  An example of this can be found in Hatton (2018) who describes how staff in a locked rehabilitation unit typically undergo online learning in various topics, including ASD and ID. While the training is not described in detail, Hatton states that training is followed by an online assessment whereby a certain pass rate (usually 80%) is required. Health Education England e-Learning for Healthcare (HEE e-LfH) provide an e-learning programme to support the theoretical component of the Care Certificate. The e-learning resource provides sessions to support theoretical knowledge for each of the 15 standards and uses post-session questions to prompt discussions.  While such training is often suggested as a potential solution to abuse and neglect within the social care sector (e.g., Cavendish, 2013), the relationship between the acquisition of qualifications and the quality of care services has been described as “inconclusive” (Wanless et al., 2006, p. 134). Little is known about the type of training that improves outcomes for different client and staff groups (Manthorpe et al., 2011). 
In 2019, when speaking about training related to deprivation of liberty, the CQC noted that, while there was evidence of social care providers training their staff, putting this training into practice was more problematic (CQC, 2019). They noted that, in some cases, such training was not providing staff with the practical skills needed to properly apply legislation and that there were particular concerns about the quality of the training completed online.
Preliminary research indicates that digital interventions can be effective in increasing knowledge of social care staff. For example, Walker and Harrington (2008) described an interactive injury-prevention training programme delivered via CD-ROM or website. The results of the study suggested that long-term care staff improved their knowledge, attitudes, and (self-reported) practice related to injury prevention. 
When compared with traditional forms of training, digital interventions appear to have similar effects. For example, Rosen, Mulsant, Kollar, Kastango, Mazumdar and Fox (2002) assessed the effectiveness of self-paced, computer-based interactive videos in comparison with a traditional face-to-face lecture training model and a control site (i.e. there was no additional training beyond what had been provided prior to the study) with regard to knowledge of depression and dementia. Their results indicated that the digital intervention groups showed greater improvements when compared with the face-to-face lecture group or control group.
A similar comparison study was carried out by Walker and Harrington (2003) who examined the effectiveness of in-vivo instructor-led fire safety training and computer-based training based on the same content with 289 randomly assigned care staff from a nursing facility. While both groups increased their knowledge scores, there were no statistically significant differences between the groups. This suggests that both methods were equally effective in increasing knowledge.
It is noteworthy that there are few replications of digital training interventions in social care. This appears to be related to the problem of digital interventions being described in insufficient detail to allow other researchers and practitioners to replicate them (Herschell et al., 2010). One exception is the CARES® Dementia-Related Behavior™ Online Training Program (or CARES® Behavior). The programme was designed to teach care staff to respond to challenging behaviour from patients with dementia by improving their conceptual knowledge, practical skills and attitudes (Hobday, Savik, Smith & Gaugler, 2010; Gaugler, Hobday, Robbins, & Barclay, 2016). In a 2017 study, Pleasant, Molinari, Hobday, Cullen and Hyer found that the CARES® Behaviour intervention improved care staff’s knowledge at post-test and 3-month follow-up. Similarly, Dobbs, Hobday, Roker, Kaas and Molinari’s (2018) evaluation of the intervention indicated improvements in staff knowledge, understanding and confidence. However, as with many social care digital staff training interventions, no studies of the CARES® Behaviour intervention have directly assessed changes in staff behaviour following training.
Contrasting results have been found when digital interventions have examined changes in staff behaviour or client outcomes (Irvine et al., 2012; Moniz-Cook et al., 2017). Moniz-Cook and colleagues (2017) investigated the effectiveness of an online program that consisted of e-learning and decision support e-tools. The programme was used to develop case-specific action plans to reduce challenging behaviour in people with dementia. The results of the cluster randomised trial indicated that the digital intervention package did not change practice sufficiently to have an impact on challenging behaviour and, moreover, the authors noted that care staff were reluctant to take up e-learning opportunities. 
Irvine and Ary (2003) developed an interactive CD-ROM-based training programme and compared it with a videotaped lecture-based training program for staff who support clients with dementia and challenging behaviour. Both training interventions targeted the use of appropriate communication skills, reacting skills, redirection skills, and communication cards for redirection. In a pre-test-post-test design, the participants rated caregiver responses in video vignettes of specific caregiving situations. At post-test, those who underwent the computer-based intervention were significantly more likely to identify correct responses in comparison with those who viewed the video-taped lecture. Further research by members of the research team with subsequent evolutions of the training program indicated increased self-efficacy in training participants and there were associated reductions in client challenging behaviour (Irvine et al., 2007; Irvine et al., 2012; Irvine et al., 2013). 
The above contrasting results indicate that, while digital social care training interventions may be effective under some circumstances in improving the skills of professional carers, its effectiveness may be dependent on participant and setting characteristics. In a process evaluation of the training intervention described in Moniz-Cook et al. (2017), the authors noted that the intervention was not easy to embed within care homes (Keenan, Poland, Manthorpe, Hart and Moniz-Cook, 2018).  This issue with embedding appeared to be related to difficulties in allocating staff resources and therapist time, leadership and management styles, sector change/instability, staff turnover, home size and organisational readiness (Keenan et al., 2018). 
As with the digital interventions discussed in Chapter 4 (see Section 4.2), digital training practices are varied and they are rarely described in sufficient detail to allow for replication and, moreover, only a limited number of outcome measures are examined. This limits our ability to identify which digital social care interventions will be effective within different settings.

[bookmark: _Toc88332720]5.2.2 Potential Barriers to the provision of Online PBS Training for Social Care Providers
While online PBS training is utilised by social care organisations and is also recommended by professional bodies, research into its effects remains limited. For a full discussion of online training within PBS and ABA, please see Section 4.2.1.
One of the largest barriers to disseminating evidence-based practices, such as PBS, within social care settings is high staff turnover (Campbell, 2007). In 2019, the CQC reported that staff turnover across all adult social care roles had risen for the sixth year in a row (2019). Care workers were reported as having the highest rate at 40% (CQC, 2019) while the average staff turnover rate across all industries is approximately 15% (Murphy, 2019). It is noteworthy that 47.8% of all care workers leave their company within 12 months of commencing employment (Communities and Local Government Committee, 2017).  
High levels of staff turnover in care services impact on care providers, care workers (Hussein, 2018) and on the quality of care provided to people using these services (Pillemer et al., 2008). One potential cause of turnover is burnout (Toker & Biron, 2012). Burnout is defined as a long-term condition that consists of emotional exhaustion, fatigue and cognitive weariness (Shirom & Melamed, 2006). Evidence suggests that burnout is associated with negative outcomes with regard to mental health, diabetes, sleep disturbances, infertility, cardiovascular conditions and musculoskeletal pain (Toker et al., 2012). It is believed that burnout results from chronic exposure to stressors as part of employment (Maslach, Schaufeli & Lieter, 2001).  Research shows that staff who work with people with IDD are at risk of burnout (Skirrow & Hatton 2007) and burnout appears to be related to turnover for staff working for people with an IDD (Kozak, Kersten, Schillmohler & Nienhaus, 2013). Within the wider social care sector, care workers of both genders have a suicide rate that is almost twice the national average within the UK (Windsor-Shellard & Gunnell, 2019).
	There is preliminary evidence that suggests some forms of PBS training may result in a decrease in staff burnout and turnover. For example, Singh et al. (2015) conducted a 7-day MBPBS training to staff across a social care organisation that resulted in significant reductions in staff stress levels and reduced turnover to zero in the 40 weeks post-training.  The mechanism by which such changes occur is unclear. However, Hastings and Brown (2002) found that low self‐efficacy and low levels of behavioural knowledge may make staff vulnerable to experiencing negative emotional reactions to challenging behaviours, while Mitchell and Hastings (2001) found that emotional reactions to challenging behaviours may be related to burnout (Mitchell & Hastings 2001).
While it appears that providing PBS training may offer a solution to some staff turnover issues by increasing behavioural knowledge, changing causal beliefs and improving self-efficacy, such training is not provided by social care providers due to the very problems it has the potential to address. High staff turnover means that priority is given to training that is associated with the Care Certificate (Johnson & Buzzi, 2016) and other training that is required to protect the organisation from legal harm (Campbell, 2007). Compounding the issue, the higher the staff turnover rate, the more time managers must devote to such legally obligatory training.


[bookmark: _Toc88332721]5.2.3 Rationale for the Current Study
The findings discussed in Chapter 4 indicated that short online PI training is an effective means of developing staff knowledge about the theory and application of PBS.  However, the existing research base regarding the effectiveness of online training within social care is limited by the absence of replications and interventions that are not described in detail. In addition, many studies have been carried out with staff working for a single organisation. Given that organisational factors may impact on the outcomes of training studies (Keenan et al., 2018), the present study was conducted across two organisations and three sites in order to explore any potential differential effects of training by organisation.
The first objective of this study was, therefore, to examine whether a longitudinal online PI PBS training intervention impacted trainees’ knowledge of PBS across the three sites.  In line with previous medium and long duration PBS training (e.g. Lowe et al., 2007), it was hypothesised that the participants would produce significantly higher knowledge scores at post-test than at pre-test.
The second objective of this study was to examine the impact of the training programme on staff burnout. Previous research has indicated that behavioural knowledge is a negative predictor of factors associated with staff burnout (e.g. McGill et al., 2006). It was thus hypothesised that staff who completed training would report lower levels of burnout than those who did not. 
While the findings of Chapter 4 indicated that short online PBS training did not have an impact attitudes to challenging behaviour, previous PBS interventions have found contradictory findings (e.g. Grey et al. 2002; Wardale et al., 2014). Thus, the third objective of the study was  to examine further the impact of the training on staff attitudes to challenging behaviour across organisations and sites. 
The fourth objective of the study was to examine the impact of the training programme on the participants’ abilities to construct skills-teaching protocols for staff working with challenging behaviour across the three sites.  While teaching the participants to write skills-teaching protocols is a common feature within PBS training (e.g. Reynolds et al., 2011) and is noted as a core practice within PBS (e.g. Gore et al., 2013), the outcomes of PBS training on the participants’ abilities have been inadequately addressed in previous research (See Section 2.5.6). However, it appears to be a frequent assumption of previous research that such skills will increase following PBS training.
Finally, it has been argued that whole organisational training is essential in order to for PBS to have beneficial outcomes for clients (Denne et al., 2015). However, only a small cluster of social care organisations provide whole organisation training (Denne et al., 2015). Previous research has found contrasting results when whole teams have not been trained (e.g. Hassiotis et al., 2018; MacDonald et al., 2018). In the present study, only a sub-set of staff on each of the three sites received PBS training. An exploratory data analysis of client outcomes following partial-team training was conducted using challenging behaviour incident reports. 
[bookmark: _Toc88332722]
5.3 Methods
[bookmark: _Toc88332723]5.3.1 Participants
Both organisations that participated in the current study were medium-sized IDD social care organisations based in the South-East of England. Both had adopted a PBS framework in recent years but also reported difficulties in training their staff teams (B. Graf, Personal Communication, October 15th, 2018; O. Corbett, Personal Communication, October 25th, 2018).  One site from Organisation 1 that had originally planned to take part in the study withdrew due to competing priorities. Two sites participated from Organisation 2.
The participants from Organisation 1 came from one site. However, the organisation was unable to provide detailed data on the site. Within Organisation 2, Site 2 supported 15 clients supported six clients. While Site 3 supported six clients, all clients across organisations and sites had a diagnosis of IDD with additional diagnoses including mood disorders, bipolar disorder, acquired brain injury, epilepsy, psychosis, personality disorders, psychosis, schizophrenia, Prader Willi Syndrome, premenstrual dysphoric disorder and anxiety disorders. 
Unlike the organisation from which the participants were recruited within Study 1, the two organisations involved in this study had not integrated their PBS experts into the management of day-to-day operations. Instead, the PBS teams functioned as support services to the organisations’ operations teams – providing assessment, training and recommendations to the teams responsible for direct support on a referral basis. As a result, while some clients within these organisations had behaviour support plans/PBS plans, others did not. 
One hundred staff members across four sites (i.e. 25 per site) of two participating social care organisations were invited to take part in the present study. Of the 100 individuals who were invited to take part, 32 participants started and completed the training. Ten (two males, eight female) were based on Site 1 and worked for Organisation 1. Twenty-two participants worked for Organisation 2 and worked on Site 2 (six males, five female) and Site 3 (two male, eight female and one unknown[footnoteRef:4]). With regard to age, one participant was aged between 18-25, two were aged from 26-35, seven were aged 36-45, six were aged 46-55 and eleven participants were aged over 55.  Five participants (15.6%) declined to provide data regarding their age. Nineteen Participants were support workers, four were senior support workers, two were team leaders, three were managers or assistant managers, three had other roles and one participant did not report their job title. In 17 cases (53.1%), the participants reported that they had prior training in PBS or ABA, while 15 participants (46.9%) reported no previous training.  Details of age, sex and job role are presented in Table 5.1. [4:  As in Study 1, the present study utilised convenience sampling. As such,sample size was restricted by the logistical constraints of the participant organistions and no power analysis was conducted.] 

All 10 participants from Organisation 1 and Site 1 reported having prior PBS training.  Of those who were from Organisation 2 and Site 2, only one participant reported prior PBS training. From Organisation 2, Site 3, six participants reported prior training and four reported no prior training. All the participants provided written consent prior to taking part in the study.
[bookmark: _Toc42077785]Table 5.1
Summary of demographic characteristics by site
	Demographic Characteristic
	Site 1
	Site 2
	Site 3

	Age
	
	
	

	· [bookmark: _Hlk39855657]18-25
	0
	1
	0

	· 26-35
	0
	2
	0

	· 36-45
	3
	2
	2

	· 46-55
	0
	2
	4

	· 55+
	3
	3
	3

	· Unknown
	4
	1
	2

	Sex
	
	
	

	· Male
	2
	6
	2

	· Female
	8
	5
	8

	· Unknown
	0
	0
	1

	Job Title
	
	
	

	· Support Worker
	8
	6
	5

	· Senior Support Worker
	0
	3
	1

	· Team Leader
	0
	2
	0

	· Manager/Assistant Manager
	1
	0
	2

	· Other
	0
	0
	3

	· Unknown
	1
	0
	0



[bookmark: _Toc88332724]5.3.2 Materials
[bookmark: _Toc88332725]5.3.2.1 Course Structure.  PBS training was divided into 14 modules and each module was sub-divided into between one and eight lessons. Following pilot-testing, each lesson was designed to be completed in 5-15 minutes, with the course designed to be completed within 15 hours. Each lesson comprised 7-10 frames. The participants were required to complete the modules and lessons in numerical order.
Each frame contained written text and the participants were required to fill in one or more blanks before they could proceed to the next frame. To complete a lesson and move on to the next one, the participants were required to fill in 90% of the blanks correctly. If a participant did not get 90% correct the first time that they attempted a lesson, they were required to start the lesson again. On a second attempt, the participants were only required to complete the frames that they had previously completed incorrectly.
The lesson structure was the same as that described in Chapter 4 and lessons were programmed using RULEG programming (Markle, 1969) via WatuPro software.  
The participants were provided with a suggested completion schedule which, if followed, would see training completed in three weeks.
[bookmark: _Toc88332726]5.3.2.2 Course Content.  Module 1 to Module 5 introduced the participants to key concepts within PBS and ABA. These concepts related to normalisation theory, using a person-centred approach, reinforcement, the functions of behaviour, the functional assessment process, and the features that should be present in a multi-element behaviour support plan. Modules 6 to 10 related to the different components of multi-element behaviour support plans. This included antecedent interventions and environmental accommodations, differential reinforcement procedures, teaching functionally equivalent replacement behaviours, matched stimulation and functional communication training.  Module 11 focused on teaching participants about commonly used measurement systems in order to individualise teaching procedures. Module 12 focused on preference assessment procedures.  Module 13 introduced the participants to schedules of reinforcement, generalisation and maintenance procedures. Module 14 focused on teaching the participants about the features of skills development plans. The modules were mapped on to the UK Positive Behaviour Support Competence Framework (UKPBSCF; see Section 2.2.2). For example, Module 9 addressed FCT (see Section 4.2.1.1)  and this relates to Competence 1.6 (Supporting Communication) of the UKPBSCF. Full details are provided in the course handbook (Appendix J).  Materials were reviewed by a PBS professional independent to the study.
[bookmark: _Toc88332727]5.3.2.3 Test of knowledge. All of the participants completed a test of PBS knowledge.  While the PBS tests of knowledge used in Chapter 3 and Chapter 4 measured participant accuracy when answering multiple choice questions or constructing responses, the present study measured accuracy while responding at speed (i.e. fluency data; Binder, 1996).  Questions were based on test-frames and were reviewed by a behaviour analyst who was independent of the study.
The test was divided into four quizzes and there was a time limit to completing each section. Time limits were identified by pilot-testing the components of the test with behaviour analysts who were independent of the study. Quiz 1 assessed content related to Modules 1-5. The participants were asked to answer five randomly selected questions based on the test frames from these modules within seven minutes.  Quiz 2 assessed content related to Modules 6 – 10. The participants were asked to answer four randomly selected questions based on test frames from these modules within six minutes.  Quiz 3 assessed content related to Module 11. Only one question was asked within this section and the participants had one minute to answer it. The fourth and final quiz was based on Modules 12 and Module 13. The participants were asked three randomly selected questions based on test frames from Modules 12-13.  
[bookmark: _Toc88332728]5.3.2.4 Skills-teaching Task.  Module 14 was comprised of one lesson based around skills-teaching and the features of a skills-teaching plan. A separate skills-teaching task was provided to trainees to assess their ability to write a skills-teaching intervention based on a target taken from a hypothetical behaviour support plan. The participants were asked to construct a skills-teaching plan to teach a functionally equivalent replacement behaviour (see Section 4.2.1) to a client who engages in challenging behaviour in response to demands (e.g. instructions or requests) from support workers. The responses to the skills-teaching task were scored as a percentage based on the presence of seven criteria. These criteria were the specification of (i) an antecedent; (ii) a behaviour; (iii) a tactic (e.g. prompts); (iv) consequences (reinforcement and correction procedures); (v) a data collection system; (vi) materials required to teach the skill; and (vii) change criteria. 
During the planning phase of the study, the skills-teaching task was pilot tested with two behaviour analysts who were independent of the study. Based on their performance, a time limit of five minutes was applied to this task. 
[bookmark: _Toc88332729]5.3.2.5 Challenging behaviour attribution scale (CHABA).  The CHABA (Hastings, 1997) is a scale that examines staff attitudes and beliefs about the causes of challenging behaviour presented by individuals with IDD. It contains six subscales: biomedical, physical environment, learned behaviour, emotional, and stimulation. The Learned Behaviour subscale is further divided into learned negative and learned positive, which refer to negative and positive reinforcement processes respectively. The reliability of the CHABA has been measured using the Cronbach’s alpha coefficient for each subscale contained within the test (Hastings, 1997). The reliability coefficients were: biomedical (.65), physical environment (.87), learned behaviour (.73), learned negative behaviour (.65), emotional (.75), and stimulation (.69).  As in Chapter 4, the abbreviated form of the CHABA was used (Hasting & Brown, 2002) and as such questions relating to biomedical and emotional causes were excluded.  The participants rated the relevance of each item on a five-point scale ranging from ‘very unlikely’ (-2), ‘unlikely’ (-1), ‘equally likely/unlikely’ (0), ‘likely’ to (+1), ‘very likely’(+2).
[bookmark: _Toc88332730]5.3.2.6 Abbreviated Maslach Burnout Inventory (aMBI).  The Maslach Burnout Inventory for healthcare professionals (MBI-HSS; Maslach et al., 1996) and its abbreviated version (aMBI; McManus, Keelin & Paice, 2002; see Appendix K), are the most common tools to detect burnout in professionals working within the human services field. The aMBI is a nine-item scale used for assessing burnout that was developed by McManus et al. (2002).  It is divided into three subscales: emotional exhaustion, client depersonalization, and personal achievement.  Emotional exhaustion is the stress component and it refers to being drained of one’s emotional resources. Depersonalization is related to interpersonal relations, and personal accomplishment with self‐evaluation one’s professional ability to fulfil the responsibility of their role (Maslach 1993; Schaufeli & Enzman 1998). The aMBI uses a seven-point Likert-scale rating for each item that ranges from never (0) to every day (6). Sub-scale scores range from a minimum of zero to a maximum of 18. High scores for emotional exhaustion and depersonalisation and low scores for personal accomplishment indicate a higher level of burnout.  Previous research has found that personal accomplishment has a relatively weak relationship with emotional exhaustion and depersonalisation dimensions (Lee & Ashforth, 1996) and it has been argued that it has been argued that personal accomplishment may not be a component of job burnout (Cordes & Dougherty, 1993). For these reasons, personal accomplishment was analysed separately to emotional exhaustion and depersonalisation in the present study.
[bookmark: _Toc88332731]5.3.2.7 Challenging Behaviour Incident Reports. Incident reports were completed by staff according to local organisation policy that required reports to be completed for all episodes of challenging behaviour (e.g. self-injury, elopement, or aggression). The Royal College of Psychiatrists define challenging behaviour as : ‘behaviour of such an intensity, frequency or duration as to threaten the quality of life and/or the physical safety of the individual or others and is likely to lead to responses that are restrictive, aversive or result in exclusion’ (Royal College of Psychiatrists et al, 2007, p.10; see Section 1.5). The participant organisations in the current study utilised this definition in their reporting.

[bookmark: _Toc88332732]5.3.3 Experimental Design 
A within-subjects, pre-post-test design was used to evaluate the impact of the Programmed Instruction PBS training on the participants’ knowledge of PBS, skills-teaching ability, attitudes to challenging behaviour and burnout levels. The independent variable was longitudinal online programmed instruction-based PBS training. The primary dependent variable was knowledge of PBS, as measured by the test of knowledge. The secondary variables were responses to the skills-teaching task, attitudes towards challenging behaviour, client challenging behaviour and staff burnout levels. 

[bookmark: _Toc88332733]5.3.4 Procedure
[bookmark: _Toc88332734]5.3.4.1 Pre-tests.  The participants were provided with the information and consent sheets online. After giving informed consent, the participants were directed to a pre-test where they were requested to provide information regarding their gender, age, prior history of PBS/ABA training and confidence in their knowledge and implementation of PBS. The participants from different sites were given different testing and start dates ranging from January 2019 to March 2019.  The participants were also provided with the suggested completion schedule which, if followed, would see training completed in three weeks. 
[bookmark: _Toc88332735]5.3.4.2 Online PI PBS Training.  The participants were able to access the training from their start date by logging into the website. Reminders were also provided by their managers within their service. The website provided guidance to the participants on how to proceed through the training. 
[bookmark: _Toc88332736]5.3.4.3 Post-testing. Immediately after undergoing training, the participants were instructed to complete the test of knowledge, the CHABA, the skills-teaching task and the aMBI. The participants were asked to complete maintenance testing for the tests of knowledge two to four weeks after the post-test assessment. 
[bookmark: _Toc88332737]5.3.5 Analysis 
[bookmark: _Toc88332738]5.3.5.1 Knowledge. A Wilcoxon Signed R test was run to examine whether knowledge scores increased for the participants from pre-test to post-test.  
[bookmark: _Toc88332739]5.3.5.2 Challenging behaviour attribution scale. As part of an exploratory analysis, a repeated-measures multivariate analysis of variance (MANOVA) was conducted to examine the differences between CHABA sub-scale scores before and after training. 
[bookmark: _Toc88332740]	5.3.5.3 Maslach Burnout Inventory – Human Services Survey. As part of an exploratory analysis, a repeated-measures multivariate analysis of variance (MANOVA) was conducted to examine differences between aMBI sub-scale scores before and after training.
[bookmark: _Toc88332741]	5.3.5.4 Challenging Behaviour Incident Reports. As part of an exploratory analysis, Friedman tests were run on the site data to determine whether there were differences between incident report levels scores in the months before, during and after training.
[bookmark: _Toc88332742]
5.4 Results
[bookmark: _Toc88332743]5.4.1 Pre Test Data
As part of the data provided at sign-up, the participants provided information regarding their prior experience of ABA/PBS training and their confidence in their knowledge and implementation skills with regard to PBS. Data were also collected regarding staff confidence and whether participants had any prior training. The participants’ responses with regard to confidence in implementing PBS and their knowledge of it are summarised in Table 5.2 and Table 5.3.
[bookmark: _Toc42077786]
Table 5.2
Confidence in PBS knowledge
	Confidence Level
	Frequency
	Percentage

	Very unconfident
	2
	6.3%

	Somewhat unconfident
	9
	28.1%

	Neither confident nor unconfident 
	6
	18.8%

	Somewhat confident
	12
	37.5%

	Very confident
	3
	9.4%



[bookmark: _Toc42077787]Table 5.3
Confidence in PBS implementation
	Confidence Level
	Frequency
	Percentage

	Very unconfident
	1
	3.1%

	Somewhat unconfident
	7
	21.9%

	Neither confident nor unconfident 
	5
	15.6%

	Somewhat confident
	17
	53.1%

	Very confident
	2
	6.3%



[bookmark: _Toc88332744]5.4.1.1 Pre-Test to Completion Data. As noted earlier in Section 5.3.2, the participants were provided with a suggested completion schedule which, if followed, would see training completed in three weeks. Across all the participants, the mean days-to-completion was higher than forecast (mean = 56.91, SD = 2.57), while the mean minutes-to completion was lower than forecast (mean = 769.09, SD = 290.82). The time-to-completion data per job category are provided in Table 5.4. 

[bookmark: _Toc42077788]Table 5.4
Duration of training by job title
	Job Title
	Minutes
Mean
SD
	Days
Mean
SD

	Support Worker
	733
(261.54)
	58
(52.33)

	Senior Support Worker
	874
(467.75)
	69
(34.01)

	Team Leader
	1031
(115.97)
	88
(14.14)

	Manger/Assistant Manager
	1010
(201.66)
	34
(14.22)

	Other
	542
(68.17)
	41
(29.30)



[bookmark: _Toc88332745]5.4.1.2 Pre-Test Knowledge by Prior Training. The participants who reported having had prior training (M = 3.62%, SD = 4.80%) scored similarly on the test of knowledge to those who reported having had no prior training (M=3.08%, SD = 4.87). A Mann-Whitney U-test indicated that the difference in knowledge scores between the two groups was not significant, U = 118.500, n1 = 17, n2 =15, p = .690.  
[bookmark: _Toc88332746]
  	5.4.1.3 Pre-Test Knowledge by Confidence in PBS Knowledge. During registration, the participants carried out a confidence in PBS knowledge self-assessment using a 5-point Likert scale. A series of Mann–Whitney U‐tests was used to compare the participants’ pre-test knowledge scores based on their confidence in their PBS knowledge self-assessment at registration. Five groups were composed based on participants’ self-reported confidence scores.  The results indicated that there were no differences between these confidence-based groups (see Table 5.5).

Table 5.5 
Comparison of participants’ pre-test knowledge scores based on knowledge confidence
	Confidence Level
	U
	Z Value
	Two-tailed p-value

	1 vs 2
	8.00
	-.90
	.367

	1 vs 3
	4.00
	-.88
	.378

	1 vs 4
	6.00
	-1.25
	.212

	1 vs 5
	2.00
	-.82
	.414

	2 vs 3
	26.00
	-.14
	.887

	2 vs 4
	46.500
	-.61
	.545

	2 vs 5
	13.00
	-.11
	.912

	3 vs 4
	29.00
	-.75
	.456

	3 vs 5
	9.000
	.00
	1.00

	4 vs 5
	14.500
	-.57
	.569

	1 = Very unconfident, 2 = Somewhat unconfident, 3 = Neither confident or unconfident, 4 = Somewhat confident, 5 = Very confident



[bookmark: _Toc88332747]5.4.1.4 Pre-Test Knowledge by Confidence in PBS Implementation. During registration, the participants also carried out a confidence in PBS Implementation self-assessment using a 5-point Likert scale. A series of Mann-Whitney U-tests was conducted to compare the participants’ pre-test knowledge scores with their self-assessed PBS implementation confidence assessment. The results indicated that there were no pre-test knowledge differences between the groups based on their self-assessment of confidence in PBS implementation (see Table 5.6).

[bookmark: _Toc88332748]5.4.1.5 Pre-test Knowledge Differences Across Sites. As the data were collected from three different sites across two organisations, a series of Mann-Whitney U-tests were conducted to identify if there were any differences across locations in pre-test knowledge, burnout levels and attitudes.
[bookmark: _Toc42077789]Table 5.6
[bookmark: _Toc42077790]Comparison of participants’ pre-test knowledge based on implementation confidence
	Confidence Level
	U
	Z Value
	Two-tailed p-value

	1 vs 2
	2.00
	-.76
	.450

	1 vs 3
	2.50
	.00
	1.0

	1 vs 4
	4.5
	-.88
	.380

	1 vs 5
	.500
	-.70
	.480

	2 vs 3
	10.00
	-1.60
	.109

	2 vs 4
	59.500
	.00
	1.0

	2 vs 5
	7.00
	.00
	1.00

	3 vs 4
	22.5
	-1.86
	.063

	3 vs 5
	2.5
	-1.58
	.114

	4 vs 5
	17.000
	.00
	1.000

	1 = Very unconfident, 2 = Somewhat unconfident, 3 = Neither confident or unconfident, 4 = Somewhat confident, 5 = Very confident



The participants from Site 1 (M = 4.70%, SD = 5.38%) scored similarly on the test of knowledge to the participants from Site 2 (M = 5.00%, SD = 5.20%), while the participants from Site 3 scored lower than the other two groups (M = 0.73%, SD = 2.41%).
A Mann-Whitney U-test indicated that the difference in knowledge between Site 1 and Site 2 were not significant, U = 53.000, n1 = 10, n2 =11, p = .876.  The difference between Site 1 and Site 3 was also not statistically different, U = 32.000, n1 =10, n3 = 11, p = 0.40.  Similarly, the difference between Site 2 and Site 3 was also not statistically significant U= 32.5, n2 = 11, n3 = 11, p =.24.

[bookmark: _Toc88332749]5.4.1.6 Pre-test Knowledge Differences Across Organisations. The participants from Site 1 were employed by Organisation 1. The participants from Sites 2 and 3 were employed by Organisation 2.  The participants from Organisation 1 (M = 4.70%, SD = 5.38%) scored similarly on the test of knowledge to participants from Organisation 2 (M =2.86%, SD = 4.52%).  A Mann-Whitney U-test indicated that the difference between Organisation 1 and Organisation 2 was not significant, U = 89.000, n1 = 10, n2 =22, p = .316.

[bookmark: _Toc88332750]5.4.1.7 Pre-test Knowledge Stability over Time. Pre-test knowledge tests were administered on between one and three occasions prior to the commencement of training for the 32 participants. Eight participants had only one knowledge test prior to commencing training. Fifteen participants took the knowledge pre-test twice before beginning training. Nine participants took the knowledge pre-tests three times before beginning training. 
A Friedman test was run to determine whether there were differences between the participants’ scores at first, second and third pre-test. On average, pre-test training knowledge remained stable from pre-test 1 (M = 2.67%, SD = 4.00%) to pre-test 2 (M= 2.22%, SD = 6.67%), before increasing slightly at pre-test 3 (M = 11.11%, SD = 20.28%).  However, there were no statistically significant differences between timepoints, χ2(2) = 1.143, p = .565.

[bookmark: _Toc88332751]5.4.1.8 Pre-Test CHABA Differences by Site. Differences were assessed for Challenging Behaviour Attribution scores across sites. A Mann- Whitney U-test  analysis indicated that the difference between Site 1 and Site 2 was not significant for Learned Negative Behaviour, U = 32.5, n1 = 7, n2 = 11, p = .582. Similarly, the scores between these two sites were not significant for Learned Positive Behaviour, U = 30.00, n1 = 7, n2 = 11, p = .418, Physical Environment, U = 35.0, n1 = 7, n2 = 11, p = .750, or Stimulation U = 29.0, n1 = 7, n2 = 1, p = .387.
The results of a Mann- Whitney U-test  analysis found that the difference between Site 1 and Site 3 was not significant for Learned Negative Behaviour U = 29.00, n1 = 7, n3 = 10, p = .549. In addition, the scores between these sites were not significant for Learned Positive Behaviour, U = 26.50, n1 = 7, n2 = 10, p = .388, Physical Environment U = 25.50, n1 = 7, n2 = 10, p = .352, or Stimulation, U = 29.00, n1 = 7, n2 = 10, p = .433.
Finally, Mann- Whitney U-test s analysis results indicated that the differences between Site 2 and Site 3 were not significant for Learned Negative Behaviour, U = 33.50, n2 = 11, n3 = 10, p = .124, Learned Positive Behaviour U = 30.00, n2= 11, n3 = 10, p = .069, Physical Environment U = 44.00, n2 = 11, n3= 10, p = .437, or Stimulation U = 54.00, n2 = 11, n3 = 10, p = .943.
 
[bookmark: _Toc88332752]5.4.1.9 Pre-test CHABA Differences Across Organisations. Differences across organisations were also assessed for attitudes to challenging behaviour.  A Mann- Whitney U-test s analysis indicated that the differences between Organisation 1 and Organisation 2 were not significant for Learned Negative Behaviour U = 73.50, n1 = 7, n2 = 21, p = 1.00. Similarly, the scores between these sites were not significant for Learned Positive Behaviour, U = 73.5, n1 = 7, n2 = 21, p = 1.00, Physical Environment, U = 67.5, n1 = 7, n2 = 21, p = .750, or Stimulation, U = 56.0, n1 = 7, n2 = 21, p = .300.

[bookmark: _Toc88332753]5.4.1.10 Pre-test Burnout Differences by Site. Differences across location were also assessed for pre-test Burnout scores. Scores for the Personal Accomplishment sub-scale were similar across Site 1 (M = 17.00, SD 1.26), Site 2 (M = 15.29 SD = 2.26) and Site 3 (M = 16.09, SD = 2.14). A series of Mann-Whitney U-test  analyses were run to examine differences between these sites.  Differences between Site 1 and Site 2 were not significant for Personal Accomplishment, U = 21.50, n1 = 6, n2 = 9, p = .499, and similar results were noted  between Site 1 and Site 3, U = 10.50, n1 = 6, n3 = 7, p = .117. Differences between Site 2 and Site 3 were also not significant, U = 25.00, n2 = 9, n3 = 7, p = .480. 
Scores for Emotional Exhaustion were more similar between Site 2 (M = 8.00, SD = 4.42) and Site 3 (M = 8.05, SD = 6.08) than Site 1 (M= 5.00, SD = 4.78).  However, these differences in scores between Site 1 and Site 2 were not significant, U = 16.00, n1 = 6, n2 = 9, p = .189.  Similarly, the differences between Site 1 and Site 3 were not significant, U = 14.50, n1 = 6, n3 = 7, p = .351. The differences between Site 2 and Site 3 were also not significant for Emotional Exhaustion scores, U = 31.00, n2 = 9, n3 = 7, p = .480.
Scores for Depersonalisation were more similar between Site 1 (M = 3.67, SD = 2.94) and Site 3 (M = 4.71, SD = 6.08) than Site 2 (M = 1.33, SD 2.24).  However, as with other sub-scales, the differences between Site 1 and Site 2 were not significant U = 15.00, n1 = 6, n2 = 9, p = .876. This was also the case for differences between Site 1 and Site 3 which were not significant, U = 20.50, n1 = 6, n3 = 7, p = .940. Similarly, the differences between Site 2 and Site 3 were not significant for Depersonalisation, U = 20.50, n2 = 9, n3 = 7, p = .197.

[bookmark: _Toc88332754]5.4.1.11 Pre-test Burnout Differences Across Organisations. Differences across organisations were also assessed for Burnout scores.  Subscale Burnout scores for Organisation 1 were the same as those reported previously for Site 1. This was because Organisation 1 had only one site. 
For Personal Accomplishment, Organisation 1 (Personal Accomplishment (M = 17.00, SD 1.26) scored slightly higher than Organisation 2. However, a Mann-Whitney U-test analysis indicated that the difference between Organisation 1 and Organisation 2 was not significant for Personal Accomplishment, U = 32.00, n1 = 9, n2 = 16, p = .223.
	For Emotional Exhaustion, Organisation 1 (M = 5.00, SD = 4.78) scored lower than Organisation 2 (M = 8.02, SD = 5.02).  However, again, scores between these organisations were not significant, U = 30.50, n1 = 9, n2 = 16, p = .194.
	For Depersonalisation, Organisation 1 (mean = 3.67, SD = 2.94) scored higher than for Organisation 2 (M = 2.81, SD = 4.52). As with Personal Accomplishment and Emotional exhaustion, a Mann-Whitney U-test analysis indicated that these differences were not statistically significant, U = 35.50, n1 = 9, n3 = 16, p = .319.  

[bookmark: _Toc88332755]5.4.2 Post-Test Knowledge 
To identify whether knowledge scores changed from pre-test to post-test, a Wilcoxon signed-rank tests was conducted. There was a significant difference between baseline and post-test, Z = -4.69, p < .001.   The results are summarised in Figure 5.1 and indicate that knowledge scores increased from pre-test to post-test.
[image: ][bookmark: _Toc42071913]Figure 5.1 Pre-test Knowledge to Post-test Knowledge


[bookmark: _Toc88332756]5.4.2.1 Post-Test Knowledge by Site. Differences in post-test knowledge were analysed by site.  Post-test knowledge for Site 1 (M = 79.40%, SD 8.90%) was higher than for Site 2 (M = 53.82%, SD 24.71%, while Site 2 was higher than Site 3 (M = 31.28%, SD = 15.56%). A Mann-Whitney U-test analysis indicated that the post-test knowledge difference between Site 1 and Site 2 was statistically significant, U = 17.50, n1 = 10, n2 = 11, p = .007, with Site 1 scoring higher on the post-test than Site 2. Similarly, the difference in scores between Site 1 and Site 3 was statistically significant U = 1.500, n1 = 10, n3 = 11, p < .001, with Site 1 scoring higher on the post-test than Site 3. The difference 
between Site 2 and Site 3 was also statistically significant U = 20.000, n2 = 11, n3 = 11, p [image: ]= .007, with Site 2 scoring higher than Site 3. The results are summarised in Figure 5.2. [bookmark: _Toc42071914]Figure 5.2 Pre-test and Post-test Scores Across Locations


[bookmark: _Toc88332757]5.4.2.2 Post-Test Knowledge by Organisation. Differences in post-test knowledge were also analysed by organisation.  Post-test knowledge for Organisation 1 (M= 79.4%, SD 8.90%) was higher than for Organisation 2  (M= 42.55%, SD 23.22%). A Mann-Whitney U-test analysis indicated that the post-test knowledge difference between Organisation 1 and Organisation 2 was statistically significant, U = 19.0, n1 = 10, n2 = 22, p < .001. The results are summarised in Figure 5.3.



[image: ]
[bookmark: _Toc42071915]Figure 5.3. Knowledge Percentage Correct by Organisation


[bookmark: _Toc88332758]5.4.2.3 Post-Test Knowledge by Prior Training. The participants who reported having had prior training (M = 62.54%, SD = 26.65%) scored higher on the post-test knowledge test to those who reported having received no prior training (M=46.15%, SD = 24.33). A Mann-Whitney U-test  indicated that the difference in knowledge scores between the two groups was not significant, U = 86.50, n1 = 17, n2 =15, p = .123.  

[bookmark: _Toc88332759]5.4.2.4 Post-Test Knowledge by Time. Maintenance data were available for nine participants. A Friedman test was run to determine whether there were differences in PBS knowledge for these participants. Positive Behaviour Support Knowledge increased from pre-test (Mdn = 40.00), to post-test (Mdn = 80.00), before slightly decreasing at


maintenance (Mdn = 70.00).  There was a statistically significant difference between timepoints, χ2(2) = 49.068, p < .001. Post hoc analysis with Wilcoxon signed-rank tests was conducted with Holm-Bonferroni corrections applied to p-values. There were significant differences between pre-test and post-test, Z = -4.73, p < .001, and between baseline and maintenance, Z = -4.64, p < .001. Scores were higher at post-test and maintenance than pre-test There was a non-statistically significant decrease in knowledge scores from post-test to maintenance, Z = -1.95, p = .051. The results are summarised in Figure 5.4.
[image: ][bookmark: _Toc42071916]Figure 5.4. Knowledge Percentage Correct over Time

[bookmark: _Toc88332760]5.4.2.4 Post-Test Knowledge by Quiz. As noted earlier, the test of knowledge was divided into four time-limited quizzes (See Section 5.3.2). This was because each of the quizzes addressed separate areas (e.g. Quiz 1 addressed basic principles, while Quiz 3 addressed measurement systems).  
As part of a sensitivity analysis, Wilcoxon signed rank tests were conducted to see 
whether knowledge scores increased for each of the four quizzes. Quiz 1 saw increases from pre-test (M = 5.62%, SD = 9.136%) to post-test (M = 59.375%, SD = 31.92%). The results of a Wilcoxon signed rank test analysis indicated that these differences were statistically significant Z = -4.76, p < .001. The results are summarised in Figure 5.5. 

[image: ][bookmark: _Toc42071917]Figure 5.5 Percentage Knowledge Correct Quiz 1

[bookmark: _Hlk40988825] 
	Quiz 2 saw increases from pre-test (M = 3.125%, SD = 8.400%) to post-test (M = 41.562%, SD = 26.923%).  The results of a Wilcoxon signed rank test analysis indicated that these differences were statistically significant, Z = -4.42, p < .001. The results are summarised in Figure 5.6.
A chi-square test for association was conducted between test time and correct/incorrect responses for answers to Quiz 3. There was a statistically significant 

[image: ][bookmark: _Toc42071918]Figure 5.6 Percentage Knowledge Correct Quiz 2


 association between time of testing and number of correct responses, χ2(1) = 22.44, p < .0005. Results are summarised in Figure 5.7 and indicate that correct responding increased at post-test.
Quiz 4 saw increases in knowledge scores from pre-test (M = 0%, SD = 0%) to post-test (M = 58.281%, SD = 39.783%).  The results of a Wilcoxon signed rank test analysis indicated that this difference was statistically significant, Z = -4.55, p < .001. The results indicated that correct responding increased at post-test and are summarised in Figure 5.8.
[bookmark: _Toc88332761]5.4.2.5 Post-Test Challenging behaviour attribution scale Data. Table 5.7 summarises the means and standard deviations for the CHABA subscales for the three training conditions. A repeated-measures multivariate analysis of variance was run to determine the effect of training on attitudes to challenging behaviour, as measured using
[image: ]
[bookmark: _Toc42071919][image: ]Figure 5.7. The Frequency of Correct and Incorrect Responses at Pre-test and Post-test
[bookmark: _Toc42071920]Figure 5.8. Percentage Correct Knowledge Quiz 4

the CHABA subscales. There was no statistically significant difference between pre-test and post-test for the combined dependent variables, F(4, 21.00) = 1.953, p = .117. In line with standard statistical practice, follow-up univariate tests were not considered due to the non-significant multivariate result (Scheiner, 1993).
[bookmark: _Toc42077791]Table 5.7
[bookmark: _Toc42077792]Descriptive Statistics for CHABA Subscales (Range -2 to +2)
	CHABA Subscale
	Pre-Test
	Post-Test

	
	Mean 
(SD)
	Mean 
(SD)

	Learned Negative
	0.92
(0.69)
	0.10
(0.73)

	Learned Positive
	1.14 
(0.90)
	1.73 
(0.78)

	Physical Environment
	0.77 
(0.77)
	0.46
(0.63)

	Stimulation
	.6546 
(0.58)
	.2533
(0.51)



[bookmark: _Toc88332762]5.4.2.6 Abbreviated Maslach Burnout Inventory. A repeated measures multivariate analysis of variance was run to determine the effect of training on staff burnout levels as measured using the depersonalisation and emotional exhaustion subscales of the aMBI. There was a statistically significant difference between pre-test and post-test scores for the combined dependent variables, F(2, 18.00) = 6.136, p = .009, indicating a decrease in burnout levels.  Full details are provided in Table 5.8.

[bookmark: _Toc42077793][bookmark: _Hlk34992078]Table 5.8. 
[bookmark: _Toc42077794]Descriptive Statistics for aMBI Subscales (Scores range from 0-18 for all three subscales)
	aMBI Subscale
	Pre-Test
	Post-Test

	
	Mean 
(SD)
	Mean 
(SD)

	Personal Accomplishment

	16.09
(2.02)
	13.35
(7.03)

	Emotional Exhaustion

	7.20
(5.03)
	3.65 
(4.17)

	Depersonalisation

	3.05
(4.10)
	0.95
(2.06)



Univariate analyses revealed significant effects for emotional exhaustion F(1, 19) = 10.15, p = .001, and depersonalisation, F(1, 19) = 5.72, p = .027, with scores for both sub-scales decreasing at post-test
A paired-samples t-test indicated that personal accomplishment scores decreased from pre-test (M = 15.95, SD = 2.64) to post-test (M = 13.35). However, this decrease was not statistically significant, t(19) = 1.742, p = 0.98, indicating no change in participants’ personal accomplishment levels.
[bookmark: _Toc88332763]5.4.2.7 Skills-teaching Task. Scores on the skills-teaching task did not change from pre-test to post-test and all the participants scored 0% at both pre-test and post-test. 
[bookmark: _Toc88332764]5.4.2.8 Incident Report Data. Incident report data were made available by Organisation 2. These data are summarised in Table 5.9.
Table 5.9.
 Descriptive Statistics for Challenging Behaviour Incidents
	Time
	
	Site 2
	Site 3
	Combined

	
	Mean Incidents per Month
	Length of Phase
	Mean Incidents per Month
	Length of Phase
	Mean Incidents per
 Month

	
	Mean 
(SD)
	
	Mean 
(SD)
	
	Mean 
(SD)

	Pre-Intervention
	88.13
(27.72)
	6 months
	20.17
(15.29)
	8 months
	59.00
(41.49)

	Intervention Period
	34.20
(2.68)

	7 months
	17.71
(3.20)
	5 months
	24.58
(8.96)

	Post-Intervention
	63.67
(11.68)

	3 months
	17.00
(0.00)
	3 months
	40.33
(26.61)



 Due to the differences in the size of sites, the data were analysed on a site-by-site basis. A Friedman test was run to determine whether there were differences between incident report levels scores in the months before, during and after training for Site 2. Results indicated that there were no statistically significant differences between timepoints, χ2(2) = 6.000, p = 0.50. Post hoc analysis was conducted with Wilcoxon signed-rank tests. There were significant differences between the pre-intervention period and the intervention period, Z = -2.20, p = .043, but not between the pre-intervention period and post-intervention period, Z = -1.60, p = .109. There was a non-statistically significant decrease in incident report levels from post-test to maintenance, Z = -1.60, p = 0.109.
Visual analysis of data (see Figure 5.9) for Site 2 indicated a high level of challenging behaviour reports during the pre-intervention phase with a descending but variable trend. During the intervention phase, challenging behaviour report levels were low relative to the pre-intervention phase and stable with no clear trend. Post-intervention, the trend for challenging behaviour reports was ascending and the level of reports was higher than during the intervention phase.  

[image: ][bookmark: _Toc42071921]Figure 5.9 Challenging Behaviour Reports for Site 2


A Friedman test was also run for Site 3. The results indicated that there was no statistically significant difference between timepoints, χ2(2) = 0.667, p = 0.717. Post hoc

[image: ] analysis with Wilcoxon signed-rank tests was conducted. There were no significant differences between the pre-intervention period and the intervention period (Z = -0.20, p = .340) and there were no significant differences between the pre-intervention period and post-intervention period (Z = 0.000, p = 1.000). There was a non-statistically significant increase in incident levels from post-test to maintenance (Z = 0.000, p = 1.000). Visual analysis indicated relatively high level in October 2018, but report levels remained stable thereafter.
[bookmark: _Toc42071922]Figure 5.10 Challenging Behaviour Reports for Site 3


[bookmark: _Toc88332765]5.5 Discussion

The first objective of this study was to examine whether a longitudinal online PI PBS training intervention impacted trainees’ knowledge of PBS.  In Chapter 4, short duration, online PI based PBS training was found to be effective in increasing participant knowledge of PBS.  The results from the present study indicated that the medium duration, longitudinal intervention was also effective in increasing PBS knowledge. Knowledge scores for the participants improved significantly between pre-test and post-test and, where data were available, the improvement was maintained two to four weeks after post-test assessment. This is noteworthy as, at pre-test, there were no discernible differences between the participants who had prior training in PBS and those who did not.  This suggests that previous PBS training either did not increase staff knowledge or that any increases were not maintained. Alternatively, previous training may have focused on values (see Section 2.2.2) or the implementation of PBS procedures independent of knowledge of principles or labels for technical procedures (i.e. a staff member may have received training in how to implement a behaviour support plan for a particular client with no explanation of the theoretical or empirical support for the procedures being recommended).
The sensitivity analysis of knowledge data also indicated that improvements in staff knowledge occurred across content areas, participant organisations and intervention sites. In this respect, the present study replicated the findings of previous research on the effectiveness of PBS training in increasing staff knowledge of PBS (e.g. MacDonald et al., 2018; Wardale et al., 2014). It also adds to the research base indicating that behavioural training techniques can be used to teach social care workers about PBS (e.g. Branch et al., 2016). It replicated findings from previous studies that indicate that PBS training effects can maintain over time (e.g. Lowe et al., 2007).  It also provided further support to the previous research that has identified PI as an effective means of increasing trainee knowledge about complex subject matter (e.g. Emurian, 2010; Kurbanoglu et al., 2005).
A limitation of the study is that a relatively small proportion of those invited to participate in the study actually completed the training. While the results indicated that the training was beneficial to those who participated with regard to increasing knowledge of PBS and reducing burnout, it is unclear whether the training would have been beneficial to all staff members within the participating organisations.  Future research should seek to identify the effectiveness of online PI PBS training when all members of staff teams are trained simultaneously. This would also allow for the formation of more meaningful inferences with regard to the effects of training on client challenging behaviour (see below).
Another potential limitation was that the PI intervention was tested in isolation.   Supplementary materials that could have proven beneficial were not included and the participants could not re-take previous lessons once completed. While this allowed the research team to isolate the effects of PI from supplementary interventions, it is unclear whether performance at post-test could have been enhanced by staff having an option to choose to revise previously completed material over the course of the intervention period, to view videos of the techniques (e.g. McCulloch & Noonan, 2013). As with the study described in Chapter 4, the present study did not address questions regarding the comparative effectiveness of overt or covert responding (Tudor & Bostow, 1993), the type of feedback provided to responses (Jaehnig & Miller, 2007), the amount of content within a frame (Gropper, 1962) or error-rates (Merlango, 1960). While the current study provides an important demonstration of the utility of PI for the purpose of PBS staff training, future research should examine its effectiveness when used in conjunction with other techniques, as mentioned above, and, when feasible, conduct a component analysis of the resulting treatment package. 
With regard to pre-test knowledge scores, it is noteworthy that these scores were relatively low and there were no differences between those who reported having previously attended or not attended prior PBS training. Similar results have been found in primary and secondary school special-needs teachers with regard to ABA training and knowledge (Fennell & Dillenberger, 2018).  This suggests that the prior PBS training did not increase knowledge in trainees or that increases did not maintain over time. Alternatively, such training may have focused solely on values or specific practice with a particular client (i.e. it did not address behavioural principles or procedures).  
It is also interesting to note that there were no differences in knowledge between those reporting high or low confidence in PBS knowledge or implementation. This suggests that social care staff may not be able to adequately self-assess their own knowledge levels. Again, this is similar to the results reported by Fennell and Dillenberger (2018). They found that self-reported knowledge of ABA was not a reliable predictor of scores on an ABA knowledge test and that there was no relationship between prior ABA training and knowledge scores for teachers in Ireland.  These results suggest that social care workers may have poor metacognitive awareness with regard to PBS (i.e. they do not know what they know; Marazita & Merriman, 2004). Meta-ignorance is a term used to describe a phenomenon whereby the scope of people's ignorance is often invisible to them
 (Dunning, 2011). Dunning argues that such ignorance deficits can result in individuals not only making mistakes but, in addition, the same deficits can prevent them from recognising their mistakes and making choices in the future (2011). It can also result in poor judgements regarding not only one’s own abilities but also the abilities of others (Ehrlinger, 2008). 
With regard to PBS or ABA, the meta-ignorance of those working in education or social care may be barrier to clients receiving meaningful PBS services. A manager, who is overconfident in their own knowledge of PBS, may also overestimate the ability of their team. It is possible that meta-ignorance could explain the relatively low number of invited social care workers who chose to participate in training. 
One possible explanation for the overconfidence exhibited by the participants in the current study is that they conflated PBS knowledge and implementation with knowledge of other forms of training or crisis management/positive handling training.  Carson and Baker (2018) conducted an audit of PBS training based on the results of internet searchers of PBS training course providers. Of the 42 providers originally contacted, only 25 provided some form of PBS training. Seventeen providers were excluded with two of these providing crisis management/positive handling training. It is possible that the trainees who reported confidence in their PBS knowledge or skills may have been thinking of positive handling/crisis management techniques (see McDonnell, Gould & Sturmey, 2008). 
Given the meta-ignorance identified in participants, the observed delays in the initiation of training for volunteer trainees in the present study, the evaluation of such training might be best conducted in services where the completion of training within assigned timeframes is compulsory.
It is also noteworthy that in addition to not commencing training in line with the suggested schedule, participants also took more days to complete training than recommended. Managers and Assistant Managers came closest to completing in line with the suggested schedule. They were followed by those in other roles (typically therapy roles). The participants in these roles have less contact time with clients and this may have enabled completion. In addition, they may have had more control over their time. However, management staff also took more time (as measured in minutes) to complete training in comparison to most other staff, with only Team Leaders taking longer. With regard to those in contact roles, those with more senior job titles, tended to take longer to complete the training with team leaders taking longer than senior support workers and support workers taking fewer days to complete training than senior support workers.
One potential explanation for the failure of participants to complete training in line with suggested completion schedule would be that the research team underestimated the level of conflicting demands placed on those working within social care. This explanation is supported by the completion patterns of contact staff.  Those in more senior contact positions took longer (as measured in minutes) to complete training and this may have been because they typically have more non-contact duties to complete during their allocated non-contact hours.  However, those in more senior contact positions also took fewer days to complete training. Similarly, managerial staff took longer (as measured in minutes) to complete training than direct contact staff, but completed the training in fewer days that contact staff.  This might suggest that attempting to complete a PI course quickly can lead to higher error levels (as reflected in the minutes taken to complete the training content).
Participants patterns of course complete might also be explained by examining cognitive factors. Pintrich (2000) proposed three categories of strategies that learners utilise during self-regulated courses: cognitive (e.g. rehearsal); metacognitive (e.g. goal setting) and resource management (e.g. time-managment). It is likely that a variety of these factors impacted on participant engagement.  Overconfidence and meta-ignorance (i.e. they were not motivated to complete the training as they believed that they were already had sufficient knowledge of PBS and were proficient in its practice) may also have impacted on participant motivation. Given the different patterns between participants in different roles, it is possible that these factors affected individuals in different roles in different ways.
Due to the limited number participants in some positions, it is not possible to arrive at definitive conclusions with regard to differences between these groups. However, it suggests that future research should investigate differences in motivation and the adoption of learning strategies. Such disparities could result in differential impacts of different PBS training types on trainees in different roles. Consequently, different models of training may be more effective when conducted with individuals in different roles within typical social care settings. 
With regard to PI, the overconfidence of training participants is an important consideration for programme designers. In the present study, a linear programming approach was adopted (see Section 4.2.3). As such, the participants had no control over the sequence in which they consumed the learning materials. However, learner-controlled non-linear forms of programmed instruction have also been used in the past (e.g. Mager, 1962). In learner-controlled environments, the programmer identifies elements of instruction while learners exercise control over the amount and sequence of instruction (Simsek, 2012).  However, in order for such learning to be effective, it is logical to assume that learners require metacognitive skills that enable good decision-making (Simsek, 2012). If a fully learner-controlled version of PI been used in the present study, the participants’ meta-ignorance which could have proven to be a barrier to knowledge acquisition (i.e. the participants would not have chosen to engage with lessons or modules on subjects in which they believed they possessed proficiency). When designing training for populations with low meta-cognitive awareness with regard to target subject-matter, more linear methods may be advantageous. 
When considering post-test knowledge scores, it is also noteworthy that while the training intervention was presented in a uniform way across sites and organisations, there were differences between sites and organisations in the level of knowledge acquisition. This is particularly interesting given the absence of such differences at pre-test. It suggests that there may be factors at the local level (e.g. recruitment policies, client characteristics, management styles) and/or the organisational level (policies, differing structures, availability of expertise) that may have an impact on the outcomes of PBS training. Future research should seek to establish a means of identifying organisational and cultural factors of social care providers and examine the way in which such factors interact with training methodologies.
While the knowledge gains were not as large as those reported in Study 2, it should be noted that different measures were used during testing. While training was carried out in similar manner in both studies, the participants in Chapter 4 did not have a time limit in which to respond.  If the participants in the present study did not respond within the allocated time, then the opportunity to answer questions ended. The decision to alter the measure was taken for both practical and theoretical reasons. While a member of the research team could be present for testing and training during the short duration training provided in Study 2, it was not feasible from time and resource perspectives to provide supervised testing in the present study.  By assessing the accuracy of responding under timed conditions, we reduced the possibility of the participants answering questions with support from peers, Internet searches or texts. In addition, by measuring accurate responding at speed, fluency data were produced (Binder, 1996).  Behaviour fluency enables competent individuals to function efficiently and effectively in their natural environments and it has been shown to predict maintenance over time and generalisation from the training environment (Binder, 1993; 1996). However, while fluency data were generated and increased fluency was observed, there are currently no known proficiency rates for tasks associated with PBS. The participants did not achieve fluency rates that were similar in magnitude to those of the behaviour analysts used to determine the time criteria. However, it is not known if such a rate is required for most direct support workers, managers etc. in practice.  The establishment of proficient rates for PBS practitioners should be addressed by future research.
The second objective of this study was to examine the impact of the training programme on staff burnout. As hypothesised, Emotional Exhaustion and Depersonalisation scores improved post-training. The findings of Devereux, Hastings, Noone, Firth and Totsika (2009) suggested that the negative dimensions of burnout are chronic and other researchers have suggested that burnout is likely to continue if not targeted for intervention (Schaufeli & Enzmann, 1998). As staff experiencing high levels of burnout have been found to be more likely to be absent from or to terminate their employment (Rose, 1995), this is a positive indicator that PBS training may have benefited both the employee and the organisation. In addition, some researchers have found evidence of a link between burnout and observed positive client interactions (Lawson & O’Brien, 1994). To the author’s knowledge, this is the first study to directly demonstrate decreases in staff burnout levels following PBS training. As such, the observed reduction in burnout following PBS training is an encouraging finding of the current study. While the reductions in burnout and improvements in knowledge can be expected to result in improvements in client-staff interactions (Lawson & O’Brien, 1994), no data were recorded to verify this as the researcher did not have access to identifiable client information. This is an area of research that should be explored further in the future.
Maslach (1982) proposed a sequential process of increases in emotional exhaustion leading to higher levels of depersonalisation with reductions in personal accomplishment resulting from these factors. From this perspective, one might expect that decreases in emotional exhaustion and depersonalisation should result in increased feelings of accomplishment; however, this is not what was observed in the present study. An alternative sequential process has been suggested by other researchers that suggests that the burnout process begins within a lack of personal accomplishment being followed by depersonalisation which, in turn, causes emotional exhaustion (Van Dierendonck, Schaufeli & Buunk, 2001). However, in the present study changes in depersonalisation or emotional exhaustion were not related to increases in personal accomplishment. As previous research has also indicated that a reduction in emotional exhaustion is not dependent on changes on personal accomplishment or depersonalisation (Hätinen, Mäkikangas, Kinnunen & Pekkonen, 2013), future research into burnout should explore non-sequential models of burnout development and recovery.	
It is also noteworthy that personal accomplishment did not increase as a function of increases in knowledge scores in the current participants.  In fact, while not significantly different statistically, Personal Accomplishment scores decreased. One possible interpretation of this is that staff did not believe that the training increased their ability to do their job. An alternative interpretation would be that the increased knowledge of staff meant that they re-evaluated their standards about what quality support should look like for their clients, resulting in them critiquing their prior level of support. This could represent a decrease in meta-ignorance (Dunning, 2011) and an increase in their metacognitive awareness which would allow for more reflective practice (Finlay, 2008).
The third objective of the study was to examine the impact of the training on staff attitudes to challenging behaviour. As with the short PBS training examined in Chapter 4, PBS training was not found to have a significant impact on any of the CHABA sub-scales. Unlike the intervention described in Chapter 4, duration of the present training was not brief and, as such, the failure to affect attributional change cannot be explained by the duration of training. Similarly, the present study involved teaching participants about a wider variety of principles and procedures related to PBS so, as an educational tool, it was more thorough and it covered content related to a wider variety of PBS competencies.  As noted previously, it has been hypothesised that low levels of behavioural knowledge may make staff vulnerable to experiencing negative emotional reactions to challenging behaviour (Hasting & Brown, 2002) and that such negative interpretations of experiences of challenging behaviour may be related to burnout (Mitchell & Hastings, 2001). Attitudes to challenging behaviour, as measured by the CHABA, did not change in the present study. However, behavioural knowledge increased, and burnout decreased. While the CHABA does not directly address negative emotional attributions to challenging behaviour, it is noteworthy that burnout decreased and knowledge increased without having a measurable impact on attitudes to challenging behaviour, at least not change that was detectable with the instrument used. The current study replicates the findings of previous research that indicates that attitudinal change from direct support staff may not be a necessary pre-requisite to affecting change for PBS stakeholders (MacDonald et al., 2018; McGill et al, 2007).
The fourth objective of the study was to examine the impact of the training programme on participants’ abilities to construct skills-teaching protocols for staff working with clients with challenging behaviour.  As noted earlier, PBS theorists (e.g. Gore et al., 2013) emphasise that PBS is constructional and increases a focal person’s repertoire of adaptive skills, but this area has not been addressed within the PBS training literature reviewed in Chapter 2. The failure of the current PBS training system to have an impact on participants’ scores on the skills-teaching task is noteworthy in this respect. While the brief PBS training procedure discussed in Chapter 4 appeared to produce improvements in the application of PBS knowledge as measured by correctly identifying the functions of challenging behaviour. Within the context of PBS, this would typically be followed by identifying a functionally equivalent replacement behaviour. However, when the participants in the present study were provided with an identified function and a target functionally equivalent replacement behaviour, they were unable to describe how they would teach that skill. 
This finding reflects a problem with application of the material learned. While the participants demonstrated mastery during training in identifying the components of a skills development plan, they were unable to apply this and include these components in a proxy situation. This could be considered a serious limitation of programmed instruction as a staff training tool. However, if the overall aim of PI is to provide foundational knowledge and to be used as part of an overall plan of staff training and ongoing development, then this may not be an issue. It is becoming clear from the accumulation of previous research (e.g. Novak et al., 2019) and the findings of the current study that a combination of factors is likely to produce optimum outcomes. This may include PI for foundational knowledge, in-person tuition in the form of didactic instruction or BST where there is the opportunity to seek feedback and on-site supervision in real time. To this end, it is clear that PI can save valuable resources in terms of time and money as senior staff can avoid teaching basic principles and providing overviews of procedures. Thus, in-person training can focus on client-specific applications and the development of more complex skill-repertoires for staff.
Finally, the client outcome data (challenging behaviour incident reports) raises interesting questions about PBS training. It is noteworthy, in itself, that Site 2’s challenging behaviour reports decreased significantly during intervention.  This may be linked to the fact that Site 2 also increased their knowledge levels more than Site 3 following intervention. However, these results must be understood in the context of the measure’s limitations, high numbers of untrained staff working with clients, the absence of uniformity with regard to the presence or absence of an existing PBS plan and participants exceeding the suggesting timeframe for completion.
Incident report data are episodic by nature. They do not provide information about the frequency of discrete forms of challenging behaviour, their duration or severity. While incident reports are sometimes used within PBS research (e.g. Baker, 1988), they are typically a measurement of convenience. In the present study, the participant organisations were not able to facilitate collecting individual client data due to difficulties with obtaining client consent. As such, amalgamated organisational data that would not allow the identification of the clients had to be used. 
As noted earlier, the current study only sought to teach a subset of staff working with clients about PBS. Those who underwent training often started and completed training at radically different times. There was a high degree of variability with regard to the days taken to complete training and the amount of time spent actively completing the training. A variety of participants with a variety of roles undertook the training (e.g. managers and direct support staff) and, while turnover data were not available, it is generally high within the social care sector. Trainees may have left the organisation or site after training. As such, it is unclear what level of trained staff were working with various clients within the sites from which incident report data was collected.
 Similarly, clients within sites had a variety of different diagnoses in addition to IDD. While some had PBS plans at the beginning of data collection, others did not.  The high levels of variability observed across the stages of the evaluation could be related to the introduction of a new plan or impacts from a comorbid condition (e.g. a person with a diagnosis of bipolar disorder experiencing an episode of mania or depression might engage in higher or lower levels of challenging behaviour).  
For these reasons, the client data in the current study is ambiguous and as such, it is difficult to come to meaningful conclusions about the impact of training some staff team members on clients’ challenging behaviour. In spite of this, it has heuristic value with regard to future research and suggests that investigations. It suggests that future research should, where possible, control for the effects of co-morbid conditions and specifically examine the differential effects of PBS training on client populations with different and/or multiple diagnoses.  The comparative effects of training on staff in different roles with regard to client challenging behaviour is also an area for further study. The comparative effects of training different proportions of staff teams should also be investigated as this is often how PBS training occurs within practice. What, if any level, of knowledge increase is required to produce change.  The effects of PBS plan being in place before or after training, or as component of training. 
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5.5.1 Implications for Practice
The results of the present study indicate that online PI offers a means of providing PBS training to e-literate staff members that can be delivered in a variety of settings, completed in a self-paced manner, individualised to staff and/or clients that assesses staff members as they learn and that is not dependent on the physical presence of PBS experts. This training demonstrates efficiency in terms of time and financial resources for organisations. It can be used in isolation to increase knowledge or as part of a blended approach with techniques such as BST. 
It is noteworthy that the staff who undertook training as part of the present study varied substantially in terms of the amount of time taken to complete training. This suggests that traditional workshops that are trainer-paced may not benefit trainees to the extent that organisations hope. Workshops are not typically mastery- or competence-based and, as such, should not be assumed to produce mastery or competency in trainees.  
  It is also noteworthy that the staff who undertook the training experienced reduced burnout. Consequently, organisations who wish to reduce staff turnover should consider examining the effectiveness of providing PBS training simultaneously with those trainings that are typically prioritised in terms of keeping organisations and their stakeholders safe from harm. 
As noted earlier, staff turnover presents difficulties for the provision of training with social care. Counterintuitively, the results of the current study indicate that a potential way of increasing opportunities to provide PBS training is to start providing PBS training. If a consequence of PBS training is reduced burnout which, in turn, reduces turnover, then an initial investment in PBS training may produce on-going returns which better position staff teams to deliver evidence-based practices to the people that they support.









[bookmark: _Toc88332767]Chapter 6:  General Discussion



[bookmark: _Toc88332768]6.1 Overview

The current chapter reflects on the research programme and its main findings and implications. This concluding chapter will summarise the thesis’ results, discuss its limitations and provide suggestions for future research.  

[bookmark: _Toc88332769]6.2 Research Aims & Objectives

The current research programme set out to re-examine the extent to which empirical data would support the use of different forms of PBS training. It also sought to examine whether it was possible to differentiate between different forms of training and it identified gaps in the research base. It sought to investigate whether the source of PBS, namely ABA, could offer solutions to the barriers facing social care providers with regard to the provision of PBS training. More specifically, the research programme’s objectives were: (1) to conduct a systematic review of PBS training provided to social care staff working within the IDD sector with a view to establishing its effectiveness and practices associated with positive outcomes; (2) to assess the effectiveness of a frequently recommended behavioural training method (BST) compared with the training method that dominates the PBS training literature (In-service workshops); and (3) to evaluate the impact of a seldom used behavioural intervention (PI) compared with comparable training methodologies under controlled conditions and within naturalistic settings. 

[bookmark: _Toc88332770]6.3 Contributions of the Current Research Programme and Overview of Findings

The systematic review presented in Chapter 2 aimed to assess the existing literature on the utility of PBS staff training interventions for improving outcomes for individuals with an IDD, as well as the staff who work with them. The findings indicated an association between higher levels of PBS staff training and positive outcomes for both clients and staff. The systematic review added to the existing literature by identifying studies which had been published since the most recent previous systematic review (conducted by MacDonald & McGill, 2013). In addition, the current systematic review focussed on research relevant to social care by broadening the inclusion criteria with regard to terminology. 
Ten articles not included within the MacDonald and McGill (2013) review were identified using the adjusted criteria, while four articles included within their review were excluded. The decision to focus on training related to the provision of social care within the community was taken as current governmental policies are directed towards the provision of services within community contexts. In addition, policy within social care is underlined by the belief that such training will improve outcomes for staff and clients. By excluding research conducted in institutional settings (e.g. Davies et al., 2016) and focusing solely on social care within community settings, the review provided an overview that can better inform professionals and policy makers about the evidence base for such an approach. The review highlighted the importance of three factors to staff and clients: (i) the duration of the training; (ii) the inclusion of mentorship and supervision; and (iii) the opportunity for skills practice. Each of these factors will now be considered in more depth.
While some authors have suggested that half a day of PBS training may be beneficial (Breeze & Symes, 2019) and the use of short duration courses (one to three day courses) seems common with social care contexts (Carson & Baker, 2018; MacDonald & McGill, 2013), there was limited evidence arising from the systematic review to support the use of such short duration PBS training. Long duration PBS staff training (courses of over than 8 days) was found to have the strongest level of support for its benefits, with substantial evidence indicating positive improvements with regard to cognitive factors (e.g. changes in attitudes or attributions; Grey et al., 2002), knowledge (e.g. Lowe et al., 2007) and challenging behaviours (Crates & Spicer, 2012). The implication of these results for practice is that where PBS training is used, it should adopt longer duration models. 
Another key finding from the systematic review was that the presence of mentorship and/or supervision of staff was associated with more positive outcomes for clients (e.g. restraint reduction; challenging behaviour). Ninety per cent of studies that reported reductions in the use of physical restraints or client challenging behavior reported the presence of supervision and/or mentorship concurrent with the training programme. Within behaviour analysis, the importance of appropriate supervision of practitioners has long been recognised. Level of supervision has been identified as a factor that affects outcomes with regard to IQ gains in early intensive behavioural interventions in children with autism (Eikeseth, Hayward, Gale, Gitlesen, & Eldevik, 2009). Similarly, it is associated with higher levels of treatment fidelity when providing behavioural interventions (Symes, Remington, Brown & Hastings, 2006). 
The most popular form of certification for behaviour analysts is certification from the Behaviour Analyst Certification Board (BACB). The BACB offers three tiers of certification: Board Certified Behaviour Analysts (BCBAs); Board Certified Associate Behaviour Analysts (BCABAs); and Registered Behaviour Technicians (RBTs).  Of those who have a BACB issued credential, only BCBAs can operate independently without frequent supervision. Other practitioners must operate under the supervision of a BCBA. Furthermore, BCBAs and BCaBAs have strict requirements for continuing education and RBTs must complete a competency-based assessment annually.
While many PBS professionals may have professional qualifications such a BCBA, there is no PBS-specific certification process that requires on-going supervision. None of the PBS training studies reviewed in Chapter 2 described training or supervision sufficient to meet BCBA standards. While there are no PBS bodies that enforce PBS training standards on certificants, the PBS Academy (2017) recommends that PBS supervisors should have received at least 52 hours of supervised experience from a more experienced practitioner before going on to supervise (Level 3 as defined in the PBS Competence Framework). In addition, they recommend that supervision should take place for two hours every two weeks over a minimum period of 12 months for a full-time role. While Lowe et al. (2007) covered the importance of supervision within their PBS training intervention, characteristics of supervision (e.g. qualifications/roles of supervisors; frequency of supervision; location/mode of supervision) were not typically described in the studies included within Chapter 2’s review.  Therefore, while we can conclude that supervision appears to be an important component in enabling successful PBS training, additional research is required to identify successful supervision characteristics.  
All of the studies that reported outcome measures related to challenging behaviour included some form of skills practice (e.g. writing BSP’s; see Section 1.5.6) during their training (e.g. Baker 1988; Crates and Spicer, 2012). Where outcomes of skills practice were reported, they typically related to assessing the quality of functional assessment and behaviour support plan documents (e.g. Baker, 1998; Crates & Spicer, 2012). Many of the functional assessments and behaviour support plans that were examined within these studies were assessments and plans that participants developed during training. As noted above, supervision was typically available to the participants during the training intervention phase. More research is required to examine the extent to which the quality of this work is maintained when the supports associated with the training programme are removed. It was also noteworthy that staff performance on specific behavioural assessment procedures or skills teaching techniques were not evaluated (e.g. PA’s or DTT).
These findings are relevant to both practice and research and helped to meet the research programme’s first objective of establishing the current evidence base supporting the use of PBS training and positive outcomes. The findings of the systematic review reported in Chapter 2 identified the need for more control and comparison studies within the PBS training literature. This is in line with the findings of previous research (e.g. MacDonald and McGill, 2013). In, 2018, MacDonald, McGill and Murphy reported that only two studies (i.e. Grey & McClean, 2007; Singh et al., 2016) out of 21 PBS staff training studies used either a control or a comparison group. The systematic review also highlighted the shortage of experiments examining the effectiveness of behavioural staff training methods within the PBS literature and noted that this was inconsistent with PBS’s values/behaviour change framework. 
The second aim of the current research programme was addressed in Chapter 3, where BST was compared with a brief In-Service Workshop to examine its effectiveness in increasing staff knowledge of behavioural techniques (Discrete Trial Training and Preference Assessment). The results of this empirical study demonstrated that both methods were effective in increasing staff knowledge and that such increases maintained over time. Furthermore, it demonstrated that higher knowledge scores were associated with higher competency scores for both interventions. It addressed questions previously raised within the literature about the extent to which the diverse cognitive or linguistic skills of social care staff were a significant barrier to the provision of evidence-based practice (Campbell, 2007). The participants demonstrated competency when engaging in the target skills within a role-play environment but should not have been able to do so if cognitive or linguistic skills were a significant barrier to the acquisition of the target skills. 
The current research programme aimed to address training issues that are relevant to organisations, clients and staff working within social care. As discussed in Chapters 2 and 3, logistical matters make the provision of training in social care challenging. Social care staff who care for people with IDD have long been noted to be at an increased risk of absenteeism, illness and staff turnover, relative to employees in other sectors (Rose, 1995). The view often taken in services is that any standard of care is better than no care (Campbell, 2007; 2010), and training often requires the service to close temporarily or the use of agency staff. Digital training is seen as a potential solution to some of these barriers to training provision due to its flexibility in delivery across locations and times (Bele, Deevec, Morel & Rozman, 2008). As such, the third aim of the present doctoral thesis was to evaluate the impact of a digital behavioural intervention, Programmed Instruction, with regard to the provision of PBS training. The purpose of the study reported in Chapter 4 was to compare PI to other commonly used PBS training methods in a controlled setting. Developing this work further, the purpose of Chapter 5 was to investigate the potential of online PI based PBS training within naturalistic settings and over time (i.e. with training conducted longitudinally and outcome measurements taken at various timepoints). 
In Chapter 4, online PI based PBS training was compared with standard online instruction and workshop-based PBS training. While all three training methods resulted in increased knowledge, PI based PBS training resulted in superior knowledge acquisition. The participants in this group were also more likely to select the correct answer when presented with behavioural vignettes in which they were required to identify the behavioural function of a challenging behaviour. As in Chapter 3, the results indicated that social care staff learned theory of PBS and how to identify functions of challenging behaviour. This study also found that neither form of training resulted in attitudinal change for participants and this result was contrary to the expectations of some theorists (Kirkpatrick, 2001).
Following on from the brief PBS training study discussed in Chapter 4, an elaborated form of online PI PBS training was field tested to assess its effectiveness across two PBS organisations, encompassing three different sites. This represented a replication of the PI intervention reported in Chapter 4 and an extension of it, incorporating a more comprehensive training curriculum and a larger participant group. As such, Chapter 5 examined the effectiveness of a longitudinal, self-paced PI training in real world, social care contexts. Staff PBS knowledge increased over the course of training. This finding was observed across the four areas of PBS knowledge examined (key concepts in PBS, multi-element behaviour support plans, measurement, skills teaching, and advanced concepts), across both organisations and all three sites. The available maintenance data indicated that increases in knowledge maintained following a period of no access to the training (four to six weeks). In addition, the knowledge measures utilised fluency data (i.e. accurate responding at rate) which is reported to better predict retention and application of skills (Binder, 1996). Interestingly, this longitudinal training did not result in any increases in participants’ abilities to design skills-teaching protocols. 
It has long been assumed that PBS training provides participants with the ability to script skills-teaching protocols (LaVigna & Willis, 2005) and this assumption has not previously been addressed in the literature. The study described in Chapter 5 did not find any changes in participants’ ability to script teaching protocols. This raises the question of how such reductions in challenging behaviour are being achieved, if not by increasing clients’ skills. This is particularly interesting as PBS training appeared to lead to decreases in challenging behaviour during the intervention period for at least some of the participants’ clients. While it is possible that non-formalised teaching may lead to skills increases, it is also possible that behaviour reductions may result from the use of antecedent strategies (e.g. reducing exposure to antecedents of challenging behaviour) if PBS training does not provide trainees with the capability to effectively teach skills. As such, future research is required to examine the extent to which PBS, as practiced, represents a constructional approach (see Section 2.5.6). 
An important, socially significant outcome of the final empirical study is that the data indicated that the training had a positive impact on staff burnout. As noted in Chapter 5, evidence suggests that challenging behaviour negatively impacts upon the levels of stress and burnout of those who support and care for people with IDD (Smyth, Healy & Lydon, 2015). Similarly, stress and burnout are negatively associated with work commitment (Smyth, Healy & Lydon, 2015). High levels of stress and burnout may contribute to negative mental health outcomes for social care staff. Stress and burnout are associated with high rates of turnover and absenteeism and are extremely costly for social care organisations (e.g., Hewitt & Larson, 2007). Furthermore, it is noteworthy that the suicide rate for social care staff is almost twice the national average in the UK (Windsor-Shellard & David Gunnell, 2019). The reductions in burnout reported in Chapter 5 indicate that one potential solution to the turnover problems experienced by most social care providers could be to prioritise the provision of PBS training. Not only could this have benefits for the organization, but it would also be socially significant for staff and clients. 
To the author’s knowledge, these two studies represent the first attempt to analyse the effectiveness of PI-based PBS training. Their results are promising and demonstrate that PI can be an effective training methodology in PBS services and that it can achieve superior outcomes (e.g. knowledge, application of knowledge) when compared with the two most frequently used PBS training methods. Programmed instruction based online training has potential uses in isolation or as part of a blended training approach. 
Additionally, the findings have applications beyond the realm of PBS training. In particular, these findings have relevance to digital training and social care training more broadly.  Digital training interventions, while frequently used, are rarely evaluated and, when they are evaluated, studies rarely use comparison and control designs (Jackson, Quetsch, Brabson, & Herschell, 2018). The absence of comparison/control studies and replications is particularly pronounced within the field of online social care training (see Section 5.2.1). Chapter 4 therefore added to the literature by providing a rare three-way comparison of digital training within social care.
Another common criticism of studies in online training is that they rarely describe interventions in detail (Calder et al., 2017). This limits the possibility of replication by independent research teams and makes it difficult to identify good practices in content design. The studies reported in Chapters 4 and 5 both used RULEG programming (Evans, Homme & Glaser, 1962). The grammar used within RULEG programming allows for descriptions of training interventions in a way that facilitates replication and enables comparison of different sequencing techniques within online training. The adoption of both RULEG programming and/or the grammar utilised in RULEG programming in future research is recommended for these reasons. 
In addition, all three training studies make use of the UKPBSCF (2017). By relating training content to a competency framework, it becomes easier to make comparisons between different training studies. For example, training a particular competency or set of competencies through different methods can be evaluated. At the time of writing, no other published studies have related their PBS training content to the framework. However, it would be beneficial for future research to adopt a framework-based approach. This, and other suggestions, will be considered in the following section.
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6.4 Limitations, Challenges and Future Directions

While the results of the current research offer strong support for the use of behavioural interventions in training social care staff about PBS, there are a number of important limitations. In the current section, these limitations will be discussed, and suggestions outlined as to how future research could address them.
[bookmark: _Toc88332772]6.4.1 Evaluation of Knowledge and Skills Acquisition
While a variety of methodologies were used to analyse knowledge and skill acquisition for training the participants in the three empirical studies carried out in this thesis, the content validity of these instruments is unknown. 
In Study 1, a multiple-choice questionnaire was used to assess knowledge and, in Study 2, the participants’ ability to identify behavioural functions was also assessed using a multiple-choice questionnaire. The use of such questionnaires within PBS training is common (e.g. Wills et al., 2013) and multiple-choice testing is a dominant form of assessment in science and humanities education (Ali, Carr & Ruit, 2016). In practice, social care workers would be expected to implement PBS strategies without the implicit prompting of list options, used in multiple choice questionnaires. Some evidence from other fields indicates that multiple-choice testing can produce misleading results (e.g. Ventouras, Triantis, Tsiakas & Stergiopoulos, 2010).  Similar studies in the future could benefit from comparing multiple-choice responding with performance on open-ended, free-response or constructed response knowledge instruments. 
While the results of Study 1 indicated that the scores on the knowledge instruments correlated with scores on the skills assessment, it should be noted that the data were only available for post-test skills performance. This was due to the participants feeling uncomfortable undergoing assessment at pre-test but feeling sufficiently confident to do so at post-test and maintenance testing. Future research should seek to explore the relationship between post-test knowledge and competence by collecting baseline skills performance data and exploring its relationship to knowledge-test scores.
The tests of knowledge used in Studies 2 and 3 required constructed responses from the participants, wherein they had to fill in a word(s) into a blank or series of blanks to complete a sentence. These test items were based on the test-frames that the participants completed at the end of each lesson within the PI training and therefore accurately tested recall of the training material. However, it is unclear to what extent this material had an impact on skills performance. While performance on the vignette task (which used multiple choice questions) in Study 2 also improved following training – indicating an improved ability to identify behavioural functions – the participants in Study 3 were either unable or unwilling to write a skills training protocol following training. 
Thus, while Study 1 indicated that there was a relationship between knowledge and competence in performing DTT and PA’s, and Study 2 indicated that PBS training can increase the application of PBS knowledge, Study 3’s results indicated that PBS training can improve knowledge scores without improving participants ability to script PBS skills teaching programmes.  This suggests that, while knowledge acquisition may increase staff skills in some areas, alone, it is insufficient to provide staff with the ability to select teaching strategies or design teaching protocols. Training should be competency-based (Reid et al., 2013), as the social significance of knowledge acquisition is inherently linked to its application in practice. While collecting skills performance data within large-scale studies can be challenging (Proctor et al., 2011), future research should seek to assess both skills and knowledge levels before and after training. Where practical considerations, such as those encountered in Study 1 (See Section 3.5.1), do not allow for observation of skills with clients, evaluation of skills performance within role-play scenarios should be considered. 
[bookmark: _Toc88332773]6.4.2 Psychological Variable Evaluation  
Measures of attitude, burnout and confidence included within the current research programme all relied on self-reports from the participants. Self-report data are inherently problematic as participants are often fearful of providing accurate responses and they may seek to manage the impressions they make on other people. This is known as the social desirability effect, which can impact on participant responses as they seek to make responses that they believe are socially acceptable (Fisher, 1993). While the participants’ responses were made under anonymous conditions in Study 2 and Study 3 to minimise the social desirability effect, the possibility that it still had an effect on the results cannot be discounted. 
 There is a higher possibility that the social desirability effect had an impact on the results of the social validity interviews conducted as part of Study 1. For example, participants who made statements indicating favourable attitudes to ABA and PBS may have felt that these were the responses that the interviewer wished to hear. These individuals may have believed that expressing negative attitudes toward ABA or PBS would make a negative impression on the interviewer. Future research may benefit from the use of tools designed to measure relational responding which can indicate implicit attitudes based on learning histories (Cartwright, Roche, Gogarty, O’Reilly & Stewart, 2016).
One recently developed measure that may be useful in investigating these processes within PBS research is the Function Acquisition Speed Test (FAST). When using the FAST, there is an assumption that learning histories impact on a learner’s ability to form stimulus relations that run counter to previously learned relations. Researchers who use the FAST attempt to assess the relative strength of stimulus relations by behaviour-analytic means such as acquisition curves (Cartwright et al, 2016). When presented with two tasks (e.g. one in which the participant is asked to learn a stimulus relationship between the terms “ABA” and “good”, or one condition in which individuals need to learn a relationship between the terms “ABA” and “bad”), differences in the rate of acquisition of the particular relations are assumed to result from the differential influence of participants’ learning histories. If this is administered before and after training, it can be considered a proxy for attitudinal change. 
Methods that seek to measure attitudes through implicit means are likely to be less vulnerable to social desirability effects (O’Reilly, Roche, Ruiz, Tyndall & Gavin, 2012) and a tool such as the FAST could be incorporated into computer-based PI to measure attitudes throughout a training programme. This could allow for the identification of training content that impacts on attitudes to challenging behaviour and/or people with learning disabilities or, indeed, the field(s) of ABA or PBS. This, in turn, could allow for refinement of training programmes that aim to change attitudes by placing greater emphasis on training content areas identified as impacting attitudes.

[bookmark: _Toc88332774]6.4.3 Sampling 
Samples of convenience were used throughout the research programme. This is a key limitation but one inherent to applied research (Elfil & Negida, 2017). The organisation from which the participants in Study 1 were drawn was a specialist provider within the social care sector (i.e. a provider designed to meet the needs of people with IDD and complex behavioural needs rather than the LD population more generally) and so the extent to which its results can be generalised to the wider social care sector is limited.  The social care organisations involved in Studies 2 and 3 were more typical social care providers (i.e. less therapy focused; separation of therapy and operational management teams) but both already had PBS teams that were led by behaviour analysts. Organisations that are most likely to respond to invitations to participate in PBS research are those who already wish to expand their PBS training provision and may represent a sub-set of IDD social care providers. Given that many organisations may seek to meet minimal regulatory requirements rather than maximise the effectiveness of their PBS provision, the organisations involved in the present research programme may not be representative of typical providers. In addition, as organisations that already had some elements of PBS in place prior to commencement of training, the results may not generalise to organisations that have few elements of PBS in place. Conversely, the impacts of PBS training observed in the present programmes of research may not fully represent the potential impact of PBS training on staff or clients. 
It should also be noted that particular sites within the organisations which participated in Study 3 were not selected at random. Inclusion of a site within a study was based on logistical constraints and internal organisational judgements about which sites could facilitate the training and which sites would benefit the most from such training. With such forms of convenience sampling, researchers risk using participants that may not be applicable to the research problem (Etikan, 2016). While every effort was made to avoid this, it was the only available way to recruit participants from the field.  In order to fully demonstrate the robustness of PBS training effects, future PBS training studies should attempt to utilise probabilistic or purposive sampling techniques (Etikan, 2016).

[bookmark: _Toc88332775]6.4.4 Organisation and Site Characteristics  
Social care providers who cater for the needs of people with IDD are currently changing structures and policies in order to meet the regulatory requirements with regard to the provision of PBS (Murphy, 2017; NICE Guidelines, 2015). The social care landscape is, as a consequence, in flux for people with IDD and it is unclear to what extent the structure of the organisations participating in this study reflects the wider context within social care.
The results of Study 3 suggest that organisational characteristics have an impact on training effectiveness. The participants from all three sites benefited from the training intervention with regard to increases in knowledge. However, in spite of the training being delivered in an identical manner via the online system, the knowledge gained by each training group differed between sites and organisations. This finding suggests that some organisational characteristics had an effect on training effectiveness. However, insufficient information about the organisations was collected to identify what these factors may have been. It may also have been due to individual differences between the individual staff members that participated or an interaction between organisational and staff characteristics. Future research should employ tools that are designed to assess organisational characteristics that may impact on knowledge gains and other potential outcomes of interest (e.g. the Organisational Development Questionnaire; Bass & Avolio, 1993; or the Barriers to Implementation of Behavior Therapy questionnaire; Corrigan et al., 2001).
Within the organisations participating in Study 3, the participating sites were not selected at random but were chosen by the management within the organisations as sites that would be able to facilitate training. Given that the sites were chosen in this manner, one might have expected that participation levels would have been high. In spite of this, one site dropped out of the study citing logistical constraints. Within the remaining sites, only a minority of staff members who were invited to participate chose to participate.  The reasons for this are unclear and it may be linked to the previously noted high levels of work demands and turnover within social care organisations (Allen, Jones & Nethell, 2018) or meta-ignorance whereby staff believed they would not benefit from additional training as they were already proficient in PBS application (Dunning, 2011). However, it limits the extent to which the results of this study can be generalised across the sector.
Motivation is another factor that potentially limits the generalisability of the research findings. Motivation plays a crucial role before, during, and after voluntary training (Beier & Kanfer, 2009). There may be motivational differences between those who chose to accept the training invitation and those who did not. Such motivational differences might also impact on persistence with training and affect the deployment of skills within practice. Motivation to transfer skills from the training to the practice environment varies when training is either mandatory or voluntary within other industries (Ismail, Ghazali & Yusof, 2013). As such, studies that depend solely on staff participants to volunteer for training may not fully reflect the impacts of training when conducted with non-voluntary staff and vice versa. Nevertheless, the current study provides a demonstration of an effective training tool which can be easily refined and tested to meet the needs of trainees in a variety of circumstances. Future research should examine the effectiveness of this type of training when it is conducted with participants for who it is compulsory. For example, completing a similar PI course could be a requirement for completing probation for new staff. Additionally, future studies could utilise measures of individual motivation (e.g. Intrinsic Motivation Inventory; Deci and Ryan, 1985) to examine the impact of individual differences in motivation on training outcomes such as knowledge and skills application.

[bookmark: _Toc88332776]6.4.5 Client Data
As noted by MacDonald and McGill (2013), PBS training research tends to focus on staff outcomes rather than client outcomes. In the studies conducted as part of this research thesis, client data were only collected for Study 3. As part of this study, only site-level challenging behaviour report data were provided by one of the participating organisations. This was due to issues with obtaining client consent. As such, individual client-level data were unavailable and challenging behaviour reports did not provide detail regarding the frequency, severity or duration of challenging behaviours. In addition, no data regarding client quality-of-life outcomes were obtained. Due to delays in the participants completing training (due to competing organisational priorities), it was not possible to confidently attribute changes in challenging behaviour to the training intervention. Future research should examine the relationship between improvements in staff knowledge and skills after training with longitudinal challenging behaviour and quality of life outcomes for clients, while carefully considering the ethical issues around the gathering of such data.

[bookmark: _Toc88332777]6.4.6 Maintenance Data 
The examination of longer-term outcomes of training is infrequently investigated within the social care literature (Campbell, 2010) and, as such, the inclusion of participant maintenance data within Studies 1 and 3 adds to the existing research base. However, while including follow-up data (4-6 weeks after the training) was beneficial, the studies could have been further strengthened by testing for maintenance of training effects at later points (e.g. six months and 12 months later). In addition, maintenance data were not collected for all variables of interest within the research programme (e.g. attitudinal change). Future research should seek to extend on the findings of the current research programme by including additional follow-up assessment points (e.g. six months, 12 months, 24 months). This is particularly important for variables such as burnout where short term improvements may not have clinical value (Burns & Sterling Turner, 2009), but it would also be important for knowledge, measures of attitudes and skills acquisition as this would provide additional confidence in the clinical value of PBS training using PI. 


[bookmark: _Toc88332778]6.4.7 Instructional Methodologies 
While the present thesis demonstrated the effectiveness of two behavioural training methods (PI and BST), other behavioural teaching methods were not examined. Some examples of these include Keller's Personalized System of Instruction (PSI; Keller & Sherman, 1974), Ogden Lindsley’s Precision Teaching (PT; Lindsley, 1992) and Direct Instruction (DI; Becker, 1988). While a body of research supports the use of each of these teaching methods (see Vargas, 2009), their use is not widespread. In spite of the evidence suggesting their effectiveness, like PI, the use of DI and PSI appears to have declined in recent years.  The results of the present research programme indicate that investigating the use of such techniques within the context of online training or education may prove beneficial. While the studies in this thesis indicated that the behavioural teaching methods examined were effective and appeared to have social validity, additional research should investigate the extent to which these findings apply to other behavioural teaching methods.
Additionally, the comparative effectiveness of behavioural training techniques could be investigated in conjunction with various other forms of instruction. Certain forms of behavioural training techniques appear to have common features with certain approaches to instruction.  For example, there are broad similarities between PSI and self-directed learning (Shapiro, 2001). Similarly, BST could be incorporated in simulation style training, while DI might be best utilised in conjunction with a virtual classroom approach (Shaprio, 2001).
While the results of the present thesis indicate that it is possible to utilise modern technologies to implement features of behavioural techniques such as PI, researchers and interventionists need not limit themselves to such features. New technologies such as virtual reality, augmented reality, machine learning and artificial intelligence present new opportunities to enhance PI and identify new effective instructional techniques. Such technologies may enable researchers to present materials in a way that improves transfer of skills to work environments and continually hones instruction based on learner responses.
While the scope of the present research programme was confined to examining the impacts of PBS training within the social care context, the results of knowledge and skills assessments have implications beyond that context. Participants in Study 2 included students and the results indicated that PI increased knowledge scores for these participants that were followed by an increased ability to apply that knowledge. This suggests that investigating the effectiveness of PI within educational contexts is warranted. Programmed Instruction has a long history of use within higher education (by Kulik, Cohen & Ebeling, 1980), however its use has declined since the 1980’s (Vargas & Vargas, 1992). While this decline occurred for a variety of reasons, one important factor was that PI represented a pedagogy without a suitable technology to support it (McDonald, Yanchar & Osguthorpe, 2005). In more recent times, universities and other teaching institutions have increased their use of online teaching through the use of a variety of technologies. However, this sometimes appears to represent the use of technology without a well-defined pedagogy. Future research should examine the effectiveness of online PI teaching when compared to more commonly used online approaches within the education sector. 
[bookmark: _Toc88332779]
6.5 Conclusions

When setting out the objectives for the present thesis, significant attention was directed towards understanding why PBS training has become an important tool within the social care sector. Therefore, it would be beneficial to recap on the background to the increasing use of PBS training. This will be done prior to presenting conclusions, in order to reiterate the context in which these conclusions are made.
As noted in Chapter 1, the prevalence of challenging behaviour within IDD populations remains high and people with IDD are at an increased risk of developing challenging behaviour (Bowring et al., 2017; Jones et al., 2008; Mazurek et al., 2013). Without intervention, challenging behaviour typically persists over long periods of time (Totsika et al., 2008). Positive Behaviour Support has been described as the dominant model by which policy makers and service providers seek to address the issue of challenging behaviour in the IDD population (Grey, Lydon & Healy, 2016). However, despite extensive evidence regarding the effectiveness of adopting a functional behavioural approach in addressing challenging behaviour (e.g. Baker et al., 1988), social care providers have been slow to adopt a behaviourally-orientated approach (Emerson et al., 2000). 
Recent developments have seen the use of PBS established in legal and regulatory requirements within the UK and Ireland (Grey, Lydon & Healy, 2016). However, while the nominal adoption of PBS (and associated training) may have increased, only a small cluster of sites have the ability to deliver PBS (Denne et al., 2015). Commercially available PBS training appears to ignore several key aspects of PBS and, instead, focuses on theory and values (Carson & Baker, 2018). However, PBS theorists emphasise the importance of using a constructional approach that seeks to increase the adaptive skills of clients so that they can be enabled to make choices and engage in activities that improve their quality of life (Gore et al., 2013). If PBS training does not provide trainees with sufficient knowledge of skills-teaching techniques, it is unlikely to enable the adoption of a constructional approach.
 As noted by several researchers, compromised skill sets have negative outcomes for service users (Finn & Sturmey, 2009; Jahr, 1998), so, in some respects, the failure of social care trainers and providers to recognise the importance of such a constructional approach is surprising. However, when placed within the context of an austerity culture (such as that present in the post-2010 UK) with its associated low rates of pay, high rates of turnover and increasingly limited funding (Allen, Jones & Nethell, 2018), the tendency of providers to prioritise short duration, low cost training, that minimises service closures, while keeping clients safe from abuse, and organisations safe from harm, is understandable (Campbell, 2007; 2010). 
The aims and objectives of the present thesis were focused on questions that were relevant to practice within the context discussed above. In achieving its objectives, it established that, notwithstanding some important gaps in its evidence-base, there is a substantial body of evidence that indicates that PBS training can be effective in upskilling staff, with associated positive benefits for clients. It identified that support for PBS training was strongest for longer duration training that incorporated supervision and mentorship, and which involved practicing skills. 
	The present research programme also sought to address gaps in the PBS research base. Identified gaps included: the absence of training comparison studies, the absence of studies addressing skills teaching, and the absence of studies that addressed designing teaching strategies. Two studies utilised comparison groups (Chapter 3 and Chapter 4), one study addressed the performance of skills teaching tasks (Chapter 3), one study addressed a pre-requisite to designing a PBS skills teaching protocol (i.e. identifying functions of challenging behaviour; Chapter 4) and one study addressed the design of skills teaching protocols (Chapter 5).  Together, the studies making up this thesis have helped to address research questions that have not been previously investigated or have been under-researched. They indicated that while forms of PBS training can lead to increases in PBS knowledge and its practical application, results indicated that PBS training in the format adopted here does not provide participants with the skills required to design skills-teaching protocols. 
	As part of the present thesis, an attempt was also made to investigate if the source of PBS, namely ABA, could offer solutions to barriers faced by social care providers in extending their provision of PBS training in a way that was likely to lead to socially significant outcomes for people with IDD. Behavioural Skills Teaching was found to be an effective method that offers comparable knowledge/application outcomes to the most commonly used PBS training method (workshops). In addition, it had greater social validity than workshop-based PBS training. Online PI was found to be beneficial in increasing PBS knowledge and its application while also leading to reductions in burnout for participants. It is also noteworthy that the results for online PI PBS training were superior to SOI and workshops with regard to PBS knowledge and its application. 
	In seeking to achieve its primary aims, the research programme also identified additional issues within the literature base in the areas of PBS training, social care training, digital instruction and programmed instruction literature, and it sought to provide solutions to these issues. The research programme adds to the research base within PI, digital instruction and social care training research that utilises comparison/control studies. The studies in the current thesis demonstrate how reporting training goals with reference to a competency framework could enable better comparisons between training studies. For example, the study described in Chapter 3 addressed Competence 2.8 (Assessing a person’s preference and understanding what motivates them) of the UKPBSCF using BST and workshop-based PBS training. Future training research that identifies itself as addressing the same competence using different training methods can be more readily compared if they also adopt the same framework.
 	The present research also demonstrated how, through the use of the RULEG system, digital training interventions can be designed in ways that facilitate more meaningful comparisons between studies. For example, the study described in Chapter 4 utilised a particular sequence across lessons. In future research, this method of presentation can be compared with alternative sequence forms that utilise the RULEG grammar system even if they do not use traditional RULEG frame sequences.
	The assumptions on which much of the policy and research related to PBS are based may not be supported by the available empirical evidence and in some cases, the results of the current programme contradict conventional wisdom with regard to the effectiveness of short duration training and the behaviour change process for staff and clients 
	While the results of Study 1 indicated that brief PBS training can improve specific skills and knowledge of particular methods, the overall results of the systematic review (Section 2.5) indicate that there is very limited support for the effectiveness of short duration training in decreasing client challenging behaviour. Despite this, many organisations employ only brief PBS training methods (Breeze & Symes, 2019; Carson & Baker, 2018).
Study 2 and Study 3 both examined the effects of attitudinal change and found no changes in the patterns of attributions made by staff members. Previous research has suggested that training designed to affect attitudinal change to challenging behaviour should be implemented by training staff who work with IDD (Hitchinson et al., 2014). However, there is limited evidence to suggest that attitudinal change from staff (as measured using by commonly used measures of attitudes and attributions; e.g. CHABA; citation here) plays an important role in enabling staff to understand PBS or to decrease clients’ challenging behaviours. The results of Study 2 demonstrated that while PBS training increased staff-ability to identify the correct functions of challenging behaviour, there was no corresponding change on the CHABA subscales which are designed to measure attributions. Similarly, MacDonald et al. (2018) demonstrated decreases in challenging behaviour following staff training without any attributional change as measured using the CHABA. This suggests that attitudinal change is not, as often assumed, required for changes in knowledge or its application.
	 PBS theorists assume that PBS affects change by using a constructional approach, whereby increases to a client’s repertoire of adaptive skills leads to increases in quality of life and decreases in challenge behaviour (Gore et al., 2013). However the results of  the systematic review (Chapter 2) and other recent research (Gormley, Healy, Doherty, O’Regan & Grey, 2019) suggests that the PBS training literature does not address the extent to which PBS training can teach staff to use evidenced-based practices, such as FCT or other skills teaching methods. The results of Study 3 indicated no improvement in the fluency with which staff can design similar skills-teaching protocols following training. 
	While it is possible that adding a time limit to designing the skills teaching-protocol contributed to the lower scores, the results of the present thesis are interesting when viewed through the prism of previous research. For example, McClean and Grey (2012) found that skills-teaching interventions account for only 22% of recommended component interventions as part of PBS plans.  They also found that, where skills teaching interventions are suggested, they are often not implemented while interventions focusing on reactive strategies or manipulating motivation are both far more commonly recommended and implemented. This may help to explain why research has found limited evidence to support that PBS training improves quality of life for clients (Dench, 2005; MacDonald et al., 2018). If post-training PBS interventions focus on motivational variables and avoiding contact with known antecedents to challenging behaviour, then challenging behaviour may decrease. However, the client is unlikely to see significant improvements to their overall quality of life when behaviour is reduced in this manner. Improvements to quality of life may require the acquisition of additional skills. If PBS training does not provide staff with the skills to design skills-teaching protocols, even where a skills-teaching target is identified as part of a BSP, staff are likely to attempt to teach target the skill inadequately and inconsistently. When aiming to teach a skill, this has sub-optimal outcomes for learners (Reed et al., 2011). 
The results of Study 1 suggest that, when taught, social care staff can implement behavioural skills teaching methods when provided with instructions on how to do so. However, when not taught how to implement a technique and/or in the absence of a skills teaching protocol, skills-teaching will not occur at a level likely to lead to skill acquisition. The training provided in Study 3 did not result in acquiring the skills required to design a teaching protocol. Therefore, future research should examine the effects of longer duration PI training on such skills, incorporating in-situ support. If such skills can be taught using longer duration PBS training, then organisations will need to ensure that they have a sufficient number of trained staff within their organisations required to adopt a constructional approach to addressing issues with regard to challenging behaviour and quality of life.
	One potentially viable solution to the issue of improving staff ability to design teaching strategies is to utilise a blended learning approach. The present research demonstrates how online PI PBS training maximises knowledge gains in comparison to other commonly used methods. The results of the systematic review in Chapter 2 indicated that mentoring/supervision and skills practice tended to impact positively on a variety of training outcomes including client challenging behaviour. Mentoring and supervision typically require face-to-face contact and observation of practice. When PBS trainees have already completed an online training that provides a baseline knowledge of PBS and how it can be applied, PBS trainers can focus on skills practice (i.e. designing or implementing teaching methods) using techniques such as BST during face-to-face contacts. In this way, efficiency is increased. The results of Study 1 indicate such an approach would have greater social validity for staff than the more commonly used PBS workshop model. 
	The results of the current research programme indicate that in seeking to address the limitations identified within the PBS training literature, it would be beneficial to turn to the behaviour analytic research base. Research from both the Experimental Analysis of Behaviour and Applied Behaviour Analysis is concerned with the establishment of general principles and the uniformity of methods and processes. It could be argued that PBS, with its greater emphasis on service provision, has been less concerned with being conceptually systematic than behaviour analysis (Moore & Cooper, 2017). Service providers are not opposed to using a conceptually systematic approach, but they seek solutions to their immediate problems and, as such, any solution that works is acceptable (Weiss, Del Pizzo, Cheng, Rue & Solomon, 2010).
However, the research reported in this thesis was guided by an assumption regarding the benefits of adopting a conceptually systematic approach. Positive Behaviour Support training research is in its infancy and, as such, minimal data are available to guide best practice. In such circumstances, it is logical to first test solutions to service-delivery problems that are conceptually systematic with the core processes of PBS. Positive Behaviour Support theorists have identified the use of ABA as the primary method of behaviour change (Gore et al., 2013). However, while this has been the case when addressing clients with IDD and challenging behaviour, the literature reviewed as part of this procedure indicates that ABA appears rarely used when training staff. Treating clients and staff differently in this regard places clients at an increased risk of stigmatisation which is contrary to the principles of normalization/social role valorisation inherent to PBS. In addition, the reductions in burnout reported in Chapter 5 indicate that were PBS providers to adopt such approaches, this may not only increase staff capabilities and improve outcomes for clients, but also reduce organization level barriers to support by reducing staff turnover. 
In sum, the results of the studies in the present thesis suggest that adopting behaviour-analytic training techniques which decrease the risk of stigmatisation, are more effective and may have greater social validity than current, commonly used techniques. In order to achieve the most positive outcomes for the vulnerable clients PBS practitioners support, PBS training providers should investigate the adoption of such techniques. The findings of this thesis indicate they have the potential to be cost-effective solutions that can assist in overcoming barriers to the provision of high-quality Positive Behaviour Support. 
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Appendix A

1. Which of the following terms is not a key element of a discrete trial?

(a) Echoic	(b) Discriminative Stimulus	(c) Inter-trial interval 	(d) Response


2.  Which of the following is not a general rule for using discrete trial teaching?
(a) Always get learner attention/motivation before presenting antecedent
(b) The reinforcer should be visible on the table
(c) The learner must see/hear antecedent
(d) Consequences should immediately follow learner responses

3.  In the following sequence, the highlighted describes the  _________

-Put a doll and boat on the desk
-Say “touch ____”
- The Students touches ______
-If correct, say “good job!”
- If not, repeat “Touch __” &  provide a correction

-  Wait 3-5 seconds and rotate materials

(a) Discriminative Stimulus
(b) Consequence
(c) Inter-trial Interval
(d) Response


4.  In the following sequence, the highlighted describes the  _________

-Put a doll and boat on the desk
-Say “touch ____”
- The Students touches ______
-If correct, say “good job!”
- If not, repeat “Touch __” &  provide a correction

-  Wait 3-5 seconds and rotate materials

(a) Discriminative Stimulus
(b) Consequence
(c) Inter-trial Interval
(d) Response


5.  In the following sequence, the highlighted section describes the  _________

-Put a doll and boat on the desk
-Say “touch ____”
- The Students touches ______
-If correct, say “good job!”
- If not, repeat “Touch __” &  provide a correction

-  Waits 3-5 seconds and rotate materials

(a) Discriminative Stimulus
(b) Consequence
(c) Inter-trial Interval
(d) Response

6.  In the following sequence, the highlighted describes the  _________

-Put a doll and boat on the desk
-Say “touch ____”
- The Students touches ______
-If correct, say “good job!”
- If not, repeat “Touch __” &  provide a correction

-  Wait 3-5 seconds and rotate materials

(a) Discriminative Stimulus
(b) Correction
(c) Inter-trial Interval
(d) Response


7. In the following sequence, Jim is carrying out an error correction procedure. What mistake did Jim make?

Bob provided an incorrect response. Jim Blocks the incorrect response., then re-presents the antecedent and prompts the correct response using a prompt level specified in the correction procedure. The learner responds correctly. Jim provides specific praise about the target response

(a) Jim should have never allowed the learner to make an incorrect response
(b) Jim should not have blocked the incorrect response
(c) Jim should have provided non-specific praise (e.g. “Good work”) instead of specific praise
(d) Jim should not have provided praise during the error correction procedure 

8. In the following sequence, Jim is presenting an instruction to a learner as part of a discrete trial. What mistake did he make?

The learner is engaging in vocal stereotypy (making high pitched vocalisations). Jim places a picture of a community scene on the table. Jim calls the learner’s name, the learner orientates toward Jim, makes eye contact with him and stops making vocalisations. Jim presents the instruction “Find the danger sign” as scripted. The learner responds by selecting the danger sign. Jim records that the learner made the correct response, picks up a token, says “That’s right, well done” and hands the learner a token.

(a) Jim should not have interrupted the stereotypy and waited until the learner was finished
(b) Jim should have provided reinforcement for the correct behaviour before recording the response
(c) Jim should have used less language when providing the instruction and praise
(d) Jim should have presented instruction in the natural environment


9. In the following sequence, Alice is presenting an instruction to a learner as part of a discrete trial. What mistake did she make?

The learner is engaging in physical stereotypy (by moving his hands on front rapidly on front of his face). Alice calls his name, but he does not show any sign of having heard her. She waits a moment, then calls his name and taps him on the shoulder. He orientates toward her and makes eye contact. She says “Where is your tummy” as scripted on the programme sheet.  He does not respond. She repeats the instruction “Where is your tummy” and he points to his stomach.  She provides him with specific praise (“Great showing me your tummy), records that he made a correct response and then hands him a preferred sensory toy.

(a) Alice should have recorded the response before providing him with praise
(b) Alice should not have called him a second time because he was still escalated
(c) Alice should have only presented the scripted instruction once
(d) Alice should have used non-specific praise


10.  Which of the following is a potential inadvertent contextual cue that a therapist might unintentionally use when providing discrete trial instruction?

(a) Using the same discriminative stimulus every time they present an instruction
(b) Body Posture
(c) Prompting
(d) Failing to acquire a readiness response before presenting instruction






Appendix B

1. Which of the following is an unconditioned reinforcer?

(a) Warmth
(b) Lead
(c) Watching football
(d) Water

2.  Preference Assessments are not useful for
  
(a) Identifying potential reinforcers to be used as part of instruction
(b) Identifying activities somebody might like to engage with as part of leisure time
(c) Identifying if changes in preferences occur over time
(d) Teaching a new skill


3.  Which of the following is not a form of preference assessment

(a)  Eye Gaze Preference Assessment
(b) Multiple Stimulus Without Replacement
(c)  Paired Stimulus Preference  Assessment
(d) Single Stimulus Preference Assessment

4. In the following scenario, identify the mistake made.

 Helen is running a MSWO preference assessment. Bob has already sampled the stimuli. She begins by sitting across the table from Bob. She places 8 items on the floor in a messy array. She then asks Tim to “Pick one”.  Bob picks an M&M and eats it.

(a) The incorrect number of items were present
(b) Sampling should not occur 
(c) Items should not have been in a messy array
(d) Edibles should not be used in a MSWO preference assessment

5.  After Bob finishes his M&M, Helen rotates the items tells him to “Pick one”.  Bob reaches out and picks some popcorn and a toy bus. Helen records his response. 

Which of the following is a mistake that Helen made?

(a) Therapists should use mixed verbal operants and Helen did not
(b) Edibles should not be included with toys as they are incomparable
(c) Helen should have blocked the attempt to pick two items at once
(d)  Helen forgot to replace the M&M

6.  Bob has finished his eating his popcorn and playing with his bus.  Helen asks him to “Pick a new one). Bob  picks a toy robot.

Which of the following is a mistake that Helen made?

(a) No mistake was made
(b) Helen did not rotate the materials
(c) Helen should have stayed on script and said “Pick one”.
(d) Helen  has not accounted for satiation

7. Bob finishes playing with the toy. Helen rotates the remaining items. Helen says “Pick one”. Bob does not respond.  After 3 seconds, Helen calls his name, waits for eye contact and then tells him “Pick one”. Bob picks a book

Which of the following is a mistake that Helen made?

(a)  Helen should not have rotated the items as it biases the assessment
(b) Helen should used mixed and variable verbal operants
(c) Helen should not have provided an elbow prompt when re-presenting the instruction
(d) Helen should not have re-presented the additional items

8. Helen reads the book with Bob and then places it to one side when he runs toward the door. Helen re-directs him to the desk an presents the remaining items.   She gets his attention and says “Pick one”.  Bob does not pick any item. Helen waits for thirty seconds before writing “No response” for the remaining items. 

Which of the following is a mistake that Helen makes?

(a) Helen should have represented the instruction before terminating the assessment 
(b) No mistake
(c) Helen should have introduced new items
(d) Helen should not have terminated the session

9. Identify the most likely reinforcer in the following scenario

Emma works with Andy when he goes to his youth group. She wants Andy to stop picking his nose. Every time that Andy uses a tissue, she provides him with praise and access to a computer game. If he picks his nose with his finger, she raises her voice and tells him that this is bad.  Andy’s nose picking has increased in frequency since Emma implemented her plan.

 (a) Computer Game
(b) Praise
(c) Negative feedback
(d) Being at the youth group

10. Which of the following is a crucial skill a learner must possess for MSWO preference assessment?

(a) Scanning
(b) Hearing
(c) Standing
(d) Verbal vocal skills



Appendix C


Teacher Performance Rating Assessment – Adapted from Greer (2001)
	Therapist
	
	
	Learner
	
	
	
	Programme:
	
	
	STO:
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Response
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Trial 6
	Trial 7
	Trial 8
	Trial 9
	Trial 10
	
	

	Eye Contact
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	Readiness Response
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	Instruction
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	Prompt
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	Reinforcement
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	Correction
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	Data collection
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	Pause
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	Total
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	





	 
Appendix D
If the BST carries out the action correctly, mark the column with a +. If the BST carries out the action incorrectly, mark it with a - . If the action is not applicable mark with N/A. 
	1. The client is seated appropriately in a chair positioned in front of a table and the items are positioned appropriately


	
	
	
	

	2. The client is allowed to sample each item prior to initiating the assessment.


	
	
	
	

	3. Items are sequenced randomly in a straight line on the surface about 5 inches apart.

	
	
	
	

	
4. The client is instructed to “pick one”/”choose” etc. appropriately


	
	
	
	

	5. After an item is removed, the BST Immediately removes the remainder of the items to prevent multiple selections.

	
	
	
	

	
6. The BST records the selected item on the data sheet to the corresponding number.  For example, the first item selected would be written down on the space marked “1.” 

	
	
	
	

	
7. When the learner has had the opportunity to use the selected item appropriately, the BST only places the non-selected items on the table. After one item is selected, it is not replaced. 

	
	
	
	

	8. Remaining items are rotated appropriately


	
	
	
	

	9. Repeat the above procedure until are items are removed or until the learner does not make a selection within 30 seconds of being told to “pick one”.

	
	
	
	

	
10. In the latter case, end the session and record the remaining items as “not selected.”

	
	
	
	

	
Total Correct

Total Incorrect

Comments:
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Discrete Trial Training & Reading

Curriculum Sheets







• Video Introduction of Basics
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A Curriculum Sheet
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Top Panel

• Each LTO sheet has the same format

• Top panel contains;

– Student name

– Repertoire/Curricular area

– Program name

– LTO definition

– Criterion
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Middle Panel

· Middle panel contains;

– Area to script STO

– Date the STO was introduced (onset)

– Tactic (how we are going to teach)

– Date the STO was met (completed)
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Bottom Panel

· Bottom panel contains;

· Rationale for prioritization (why we have decided this programme is beneficial)

· Future direction (what programme will replace it once met)

· Generalisation (where should the learner be able to use/emit this new skill – across people, settings, materials etc)

· Assessment & Pedagogy (method of instruction/assessment)

· Frequency (how often should it be ran)

· Scripted (who wrote the LTO/STO)

· Signed off by (who has signed off the LTO/STO
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Reading STOs

· Before running any program you must check the current STO

· The program must be ran exactly as scripted

–  The antecedent needs to be delivered as scripted

–  The reinforcement schedule must be followed

–  The error correction procedure must be adhered to

· If you think an element of the STO is incorrect (e.g. your student requires more reinforcement, greater prompt during correction, less learn units etc…) you must consult with your ABA supervisor before changing your behaviour! They will then amend the STO with you if necessary.

[bookmark: page4][image: ]




Reading STOs

· STOs are scripted using the ABC format.


– A Antecedent (may be referred to as an SD or Instruction)

– B Behaviour (may be referred to as a response) (T- Tactic)

– C Consequence
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Discrete Trial Training

· What is a discrete trial ?


SD – Response – Consequence – Intertrial Interval

· Discrete Trial Teaching/Training (DTT) is one of many behavioural teaching strategies

· It is a method for individualising and simplifying instruction

· Skills are typically taught in small, structured steps

[bookmark: page5][image: ]




Discrete Trial Training

· Teacher presents brief, distinctive instruction or question

– e.g., “find”, “do this”, “what is it?”

· If needed, a prompt is provided after/along with the instruction

· learner responds correctly or incorrectly

· Teacher provides a consequence (reinforcer, ignore, or correction)

· This is followed by theIntertrial Interval

– Teacher usually pauses 1-5 s before presenting the next trial

– Data should be recorded at this time
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A Simple DTT Trial

-Put 3 pictures on the desk

-Gain attention (Select a reinforcer to work for if appropriate)

-Say “touch ____”

-Give student 1-3 seconds to respond

-If correct, say “good job!” and provide a tangible reinforce if appropriate
· If not, repeat “Touch __” & provide a correction

[bookmark: page6][image: ]




Components of DTT Trial

1)  Instruction/SD/Antecedent

2) Response/Behaviour

3) Consequence

4) Pause/Intertrial Interval
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Components of DTT Trial

· Instruction


Get attention BEFORE beginning

Use slightly louder than typical speech (instructional tone)
Use clear and concise language[image: ]

Clear: “come here” instead of “commere”

Concise: “touch shoe” instead of “touch the shoe on the table”

Only say directive once before getting a response
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Components of a DTT

· Response

· The response is what the learner does immediately after the presentation of the Sd

•	Types of Response
– Correct (+) [carried out at scripted prompt level or independently]
–  Error (-)

· Errors include wrong answers, non-responses and problematic behaviours
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Components of a DTT trial

· Consequence

· What happens after the response

· The consequence should immediately follow the response

· The more immediate the consequence, the better connection the learner will make between the Sd and the response

· Correct: Deliver Reinforcement

· Error: Error Correction Procedure

[bookmark: page8][image: ]



DTT Error

Correction Procedure

· Block the response (if necessary)

· Re-present the antecedent

· Prompt the correct response using specified

prompt level

· If correct do not praise the prompted correct response

· If incorrect re-start the error correction procedure and use a higher prompt level
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Components of DTT trial

· Pause

· Typically 1-5 seconds long (but depends on learner)

· The pause allows the learner see that it is the end of one opportunity for reinforcement and we are about to begin another opportunity to receive reinforcement

· Long enough to make this connection, but not long enough to allow time to engage in other behaviors

· Gives instructors time to mix up or reset the field for the next trial and time to take data

[bookmark: page9][image: ]




Advantages of DTT

· Fosters learning through repetition

· Isolates skills and teaches them in their smallest necessary components to foster learning of more complex concepts

· Makes contingencies as clear as possible

· Helps ensure implementers maintain consistency across each other
· Aids in data collection
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Advantages of DTT

· Gains learner’s attention

· Teaches co-operation in a rewarding manner

· Flexible

· Can be used with learners in various environments, and with individuals at different levels of
functioning

· Progresses at the learner’s rate of mastery

· Develops a pattern for learning

· Encourages interactions

[bookmark: page10][image: ]





Task Analysis of Discrete Trial Teaching


· Staff Response

· Gain Eye Contact

· Wait for Readiness Response (still)

· Deliver the instruction once

· Deliver prompt (if scripted)

· If correct, provide Immediate Appropriate Reinforcement

· If incorrect, implement Error Correction procedure
· Data Collection

· Inter-trial interval
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DTT Tips

· Do not apply inadvertent contextual clues

– Glancing at the correct item

–  Body Posture

– Gestures
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DTT Tips

· Do not apply inadvertent contextual clues

– Glancing at the correct item

–  Body Posture

– Gestures
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DTT Tips

(Useful in many but not all scenarios)

· Provide specific praise (for learners with a good listener repertoire)


· Vary language used for social reinforcement


· Use multiple cues and exemplers


· If using an array, alternate the positions of the materials



Appendix F
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What is A reinforcer?

· According to Copper, Heron and Heward (2007), a reinforcer is

– A stimulus change that increases the future frequency of behavior that immediately precedes it.

· Reinforcers are categorized under two types:

–  Unconditional reinforcer:

· Are also known as primary reinforcer, items that requires no learning history such as food, and water.

–  Conditional reinforcer:

· Also known as a learned/secondary reinforcer since prior pairing with one or more unconditional reinforcers were conducted. Examples of these are tokens, or money.
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Reinforcement


· Reinforcement is the occurrence of a particular behaviour which is followed by an immediate consequence, resulting in an increase in the frequency of that behaviour.

· The consequence can either be;

–   the addition (+) of something/presentation = positive reinforcement

–  Example: A child cries at night after being put to bed. Her parents come to her room (+) to comfort her and calm her down. As a result, the child now cries more often at bedtime.

–   the removal (-) of something = negative reinforcement

– Example: A woman waiting for a bus opens up her umbrella when it rains. The umbrella keeps the rain from hitting her (-). Now she always opens up her umbrella when it rains.

Positive Reinforcement

Negative Reinforcement
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Positive or Negative??

· Positive reinforcement. The parents’ attention is a positive reinforcer for the child’s crying.(The cessation of crying is also negatively reinforcing for the parents’ behavior of providing attention to their child when she cries.)

· Negative reinforcement. Opening the umbrella prevents the rain from hitting the woman’s head (removes an aversive stimulus).

· Negative reinforcement for the mother’s behavior. The termination of the child’s tantrum reinforces the mother’s behavior of giving the child candy. Positive reinforcement for the child’s behavior. Getting candy from his mother reinforces the child’s tantrum behavior.
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Choosing Reinforcers

· No item can be called a reinforcer unless a relationship between the reinforcing stimulus and its future effect can be observed ie it causes an increase in the future occurrence of that behaviour.

· What serves as a reinforcer depends on a variety of factors.

· Reinforcement history (what has motivated learner in the past)

· Learner’s deprivation state (what learner wants but does not get frequently or easily)

· The perceived value of the reinforcer (Is it worth performing the behaviour to get the reinforcer)

· Consistency (has the reinforcer been reliably delivered in the past)
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Choosing Reinforcers

· What serves as a reinforcer for one learner may not serve as a reinforcer for another learner (individualisation)

· There is evidence that a reinforcer chosen by the learner rather than by staff is more effective.
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Selecting reinforcers - Preference

Assessments

· A more systematic method of selecting potential reinforcers is to conduct a preference assessment.

· This is a trial based method i.e potential reinforcers are presented in a series of trials and the learner’s responses are recorded.

· There are three types of assessment.

1.	Single item presentation

· Forced Choice

· Multiple item presentation
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Types of preference assessments

•	Paired Stimulus Preference Assessment

–	(Fisher, Piazza, Bowman, Hagopian, Owens, & Slevin, 1992)

•	Single Stimulus Preference Assessment

–	(Pace, Ivancic, Edwards, Iwata, & Page, 1985)

•	Multiple stimulus without replacement

–	(DeLeon & Iwata, 1996)

•	Eye Gaze Preference Assessment

–	(Fleming, Wheeler, Cannella- Malone, Basbagill, Chung, & Graham Day,

2010)
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Why use a preference assessment?


· Research clearly identifies preference assessments as a valid and effective way of identifying preferred stimuli for use as reinforcement for learners with disabilities.

· It is essential to identify the preferences of learners with significant intellectual, developmental, and physical disabilities (SIDPD) so that teachers can use those preferences to reinforce new behaviors.

(Tullis, Cannella-Malone, Basbigill, Yeager, Fleming, Payne, & Wu, 2011).
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Single Item Presentation

· One item presented at a time either prior to or during an activity. Items are presented one at a time until they are chosen at a predetermined number of times to indicate preference. This indicates a preference but does not rank order preferences.
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Forced Choice Presentation

· Items are presented in pairs from which the learner is to select a preferred item.

· Each item is presented at least once with every other item so preference for each compared to the others can be determined.

· The left or right position of the items in an array should be randomly positioned for

each opportunity.

· A common standard is that high-preference items are those selected on 75% or more of trials, and low-preference items are those selected on 25% or fewer trials. Low-preference items are usually associated with weak reinforcement effects, and high response rates are associated with high-preference items





Video
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Multiple Stimulus

(with or without replacement)

· Multiple stimulus presentation- all items are presented together.

· Once an item has been selected, it is either removed (MSWO) or replaced (MSW)

· This continues until either all items have been selected or no response to engage in items has been observed.

· This is usually repeated several times to confirm preference. Without replacement Video








Multiple Stimulus Without
[image: ]
Replacement

· DeLeon and Iwata (1996) developed the multiple stimulus without replacement (MSWO) assessment in an effort to combine paired-and multiple-stimulus assessments.

· The MSWO is appropriate for learners who choose from an array of three or more items and can be used to assess up to 16 items.
· Although the assessment duration increases as items are added, the total duration is much shorter than the other assessments and will vary based on the number of items and trials presented.

– The average duration is approximately 20 minutes when six items are assessed across five sessions.

· To conduct this assessment, the teacher should first list the items to be assessed on the data sheet. The duration of access should also be determined (with consumable items given shorter access and activities longer access). This duration should remain constant.
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Multiple Stimulus Without

Replacement
· Next, the teacher should make sure the learner is seated comfortably with a tray or table in front of him to dis- play the items.

· The teacher should place all items in front of the learner at the same time, generally in a straight line.

· The teacher should then tell the learner to "pick one" and wait 5 seconds. Once the learner selects an item (as defined in the paired-stimulus assessment), the array should be removed and the learner should be allowed to engage with the item for the predetermined duration.
· On the data sheet, the teacher should record a "1" in the first column next to the item the learner chose. Next, the teacher should rearrange the remaining items and present the array again.
· This procedure should be repeated until all items have been selected or the learner stops selecting items, and the teacher should record the order of selection for each item in the array (e.g., if item »2 is selected third, write a "3" in the row for item 2 in session 1).

· This is considered one session, and five sessions should be conducted before calculating the preference hierarchy.

· All five sessions of the MSWO need not be conducted in one sitting.

· Although this is a relatively quick assessment, it is important to only conduct the assessment while the learner is engaged, attending, and motivated. The teacher should use the procedures described previously to make decisions about how to break up this assessment. To determine the preference hierarchy once five sessions have been completed, the teacher should sum the rankings of each item across the five sessions. In this case, the items with lower totals are considered more preferred than those with higher totals.
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Example of data sheet for multiple stimulis without replacement preference assessment
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Points to remember

· It is important to note that while an item/activity might be found to be highly
·  preferred, this does not mean that it will automatically serve as a reinforcer 
· (remember the factors that effect what serves as a reinforcer)


· Preference assessments should be run frequently – what could be highly preferred one day may not be highly preferred the next.



Appendix G

Behaviour Skills Training Discrete Trial Teaching

Target Skill: Running a discrete trial based training programme  
Rationale for why the target skill is being trained:  
Discrete Trail Training is an evidence based teaching procedure commonly used within ABA.  It is a flexible teaching procedure that encourages co-operation in a rewarding manner. It can be used with learners in various environments, and with individuals at different levels of functioning and progresses at the child’s rate of mastery. It encourages interactions, helps to gain attention and develops a pattern for learning.
How will skill mastery be assessed?
The supervisees will complete the protocol with 90% of the steps correct over two sessions 

Pre-session: 

This training is designed for use in a situation where there are maximum of 2 therapists and one supervisor.
Ensure there are adequate number of data sheets, procedure descriptions pens etc. and a variety of different potential reinforcers. Arrange the setting with an appropriate number of table and chairs.  Therapists should have read the available support plan and all relevant risk assessments.

Preamble: 

Begin by informing BSTs of the advantages of discrete trial training for instructional purposes (i.e. it is evidence based, fosters learning through repetition, Isolates skills and teaches them in their smallest necessary components to foster learning of more complex concepts, makes contingencies as clear as possible, helps ensure implementers maintain consistency across each other, aids in data collection etc.) Explain that skills are taught in a logical sequence building on previously learned skills. Concepts taught are identified, then broken down into specific elements for instruction.  Each session consists of a series of discrete trials, using a four-step sequence (SD, Response, Consequence and Inter-trial Interval). Remind BSTs that is one of many behavioural teaching technique.  Tell them about inadvertent cues such as body position, gaze etc. 

Instruction:  

Describe the procedure in detail using the below form 
Provide an opportunity for BSTs to ask questions.

Modelling:
The Trainer models the procedure as outlined below with the client. After modelling, an opportunity is given for BSTs to ask questions about what they have observed. 

Rehearsal:  
The supervisee takes over from the trainer, and provides instruction according to the programme sheet

Feedback

Behaviour Analysts provide to supervisees making reference to errors and IOA differences.






Discrete Trial Training Procedure
1.	Teachers/practitioners assist the learner to transition to the teaching location.

When it is time to start the trials, learners must transition to the teaching area. To help transition learners to the DTT trials, it is sometimes helpful to give them a signal that there will be a transition to the instruction environment (e.g. “five more minutes of TV”) or other cues that are meaningful and motivating. When thinking about different ways to cue transitions, remember the goal of generalization. The more natural and commonly occurring the cue is (i.e., an actual clock instead of a timer), the more likely it is that learners will generalize the ability to transition from one activity to another.

2. Teachers/practitioners obtain the learner’s attention and, together, select reinforcers that the learner will work for.

After the learner is seated, practitioners should make certain that they have the learner’s attention. If necessary, the practitioner may need to show the learner an array of reinforcers to choose from. Reinforcers may include: _________________________________________________________

3. Teachers/practitioners provide introduce the SD/antecedent/instruction and wait for a response.  If a prompt is scripted, the teacher should provide this after presenting the SD.


4. If the learner responds appropriately ((for example, by saying, “dog” after the therapist points to a picture of the dog and says, “What’s this?”) , teachers/practitioners deliver a reinforcing consequence or reinforcer and mark the trial as correct.

5. If the learner does not respond to or responds incorrectly, teachers/practitioners do one of the following:

a. Provide corrective feedback and begin the trial again, presenting the antecedent or cue.

b. prompt the learner to respond correctly using the scripted prompt level, does not reinforce, and records the result of the prompted trial

6. You record the response as correct or incorrect

7. Provide an interval of  ___ seconds and then present another trial (up to the maximum stated on the sheet




Appendix H
Behaviour Skills Training MSWO Preference Assessment

Target Skill: Conduction a Multiple Stimulus Without Replacement (MSWO) Preference Assessment  
Rationale for why the target skill is being trained:  
Most learning occurs through reinforcement. Behaviour analysts who want to teach new skills need to be able to identify potential reinforcers for use within skills training programmes. Preference Assessments help behavior analysts identify probable reinforcers. 

MSWO preference assessments have been demonstrated as being effective in identifying probable reinforcers. 
How will skill mastery be assessed?
The supervisees will complete the protocol with 90% of the steps correct over two preference assessments. 

How to Conduct  a Preference Assessment

This is required to help teach supervisees who are REAL Focus Behaviour Support Therapists (BSTs) how to conduct a preference assessment within a role play context.

Pre-session: 

Ensure there are adequate number of data sheets, procedure descriptions pens etc and a variety of different potential reinforcers. Ensure the environment has an appropriate number of tables and chairs. The learner and the therapist should be facing eachother. Where edibles are used, check with BSTs to ensure none are allergic to edibles.

Preamble:

Remind BSTs of the advantages of identifying preferences for instructional purposes with regard to the importance of reinforcers. Remind BSTs that there are different types of Preference Assessment and that this is that they are about to practice a Multiple Stimulus without Replacement procedure

Instruction:  

Describe the procedure in detail using the below form (adapted from https://caiomigu.ipower.com/classes/psyc171/Lab_2_MSWO_procedures.doc )
Provide an opportunity for BSTs to  ask question.

Modelling:

The Trainer models the procedure as outlined below. After modelling, an opportunity is given for BSTs to ask questions about what they have observed. 

Rehearsal:  

The supervisees divide into threes and sit at the tables facing each other. One supervisee takes on the role of the behaviour analyst while the other takes on the role of the client.  During the procedure, the behaviour analysts rotate between the supervisee pairs and take inter-observer agreement data. They will also take note of errors in the comments section of the data sheet (Appendix 2)

Feedback

Behaviour Analysts provide to supervisees making reference to errors and IOA differences.





BST Supplement 1
Procedure

1. Three items will be included in each assessment.

2. Collect the items that are going to be assessed and list them on the data sheet.

3. The client should be seated in a chair positioned in front of a table.  The items may be placed on a large tray so that they can be removed from the table in between presentations. 

4. Allow the client to sample each item prior to initiating the assessment (i.e., taste the food items or manipulate the leisure items for a short period of time).

5. Sequence items randomly in a straight line on the tray about 5 inches apart.

6. Instruct the client to “pick one.”

7. Immediately after the selection, remove the remainder of the items to prevent multiple selections.

8. Record the selected item on the data sheet to the corresponding number.  For example, the first item selected would be written down on the space marked “1.” 

9. After one item is selected, it is not replaced.  For example, after the first presentation of 3 items, only 2 will be presented next.

10. Prior to the next presentation, rotate the remaining items on the tray by taking the item on the left end and moving it to the right end, then shifting the other items so that they are again equally spaced.  

11. Present the remaining items and repeat the procedure described above.

12. Continue until all of the items are selected or until the client does not make a selection within 30 s from when they were told to “pick one.”  In the latter case, end the session and record the remaining items as “not selected.”

13. Summarize the data by giving each item a ratio based on the number of times that it was selected (0 or 1) over the number of times that it was available (1 to 7).  For example, the first four selected items will be given 1/1, 1/2, 1/3, and 1/4, in the order that they were selected.  If the client selected four items but did not select any more on the fifth presentation, then all of the unselected items would be given the ratio 0/5.

14. Conduct 3 sessions in the manner described above, and then sum the ratios for each item across the sessions.  For example, if during five sessions an item produced ratios of 1/2, 1/3, 1/2, 1/4, and 0/5, the overall sum would be 4/16 and the conversion would yield a score of .25 indicating that the item was chosen on 25% of the trials in which it was available.

15. Once the final percentage score is calculated for each item, rank the items (from high to low) to indicate which items are predicted to be the most effective reinforcers.


DeLeon, I. G., & Iwata, B. A. (1996). Evaluation of a multiple stimulus presentation format for assessing reinforcer preferences.  Journal of Applied Behavior Analysis, 29, 519-533



BST Supplement 2
Multiple Stimuli without Replacement (MSWO) Data Sheet

Child’s Name: ________________				Leisure/Food (Circle one)

Evaluator: __________________				Date: ________________

List of Items:
	
_______________     _______________     _______________     _______________

_______________     _______________     _______________     _______________



	Preference Assessment #1
	
	Preference Assessment #2

	Order of items selected
	# times chosen/
# of times available
	
	Order of items
selected
	# times chosen/
# times available

	1.
	
	
	1.
	

	2.
	
	
	2.
	

	3.
	
	
	3.
	

	4.
	
	
	4.
	

	5.
	
	
	5.
	

	6.
	
	
	6.
	

	7.
	
	
	7.
	

	
	
	

	Preference Assessment #3
	
	Preference Assessment #4

	Order of items selected
	# times chosen/
# of times available
	
	Order of items
selected
	# times chosen/
# times available

	1.
	
	
	1.
	

	2.
	
	
	2.
	

	3.
	
	
	3.
	

	4.
	
	
	4.
	

	5.
	
	
	5.
	

	6.
	
	
	6.
	

	7.
	
	
	7.
	

	

	Preference Assessment #5
	
	Summary (high to low)

	Order of items selected
	# times chosen/
# of times available
	
	Item
	Total % Selected

	1.
	
	
	1.
	

	2.
	
	
	2.
	

	3.
	
	
	3.
	

	4.
	
	
	4.
	

	5.
	
	
	5.
	

	6.
	
	
	6.
	

	7.
	
	
	7.
	



	Comments:






















Appendix I – Social Validity Questionaire Responses

Three key themes emerged from the interviews with six social care worker participants. These were a preference for training methods that give opportunities to practise the target skills, a preference for individualised training and the importance of organisational and process factors in transferring the skills learned in the training environment to their work environments. Furthermore, the participants reported positive views of PBS, ABA and of both the training methods. Evidence in support of each of these themes is presented below.
[bookmark: _Toc88332781]Importance of Practicing Target Skills. 

All the participants reported that they found the use of both BST and TAU useful but they also emphasised the importance of practising the skills either within the training sessions or immediately afterwards. For example, Regina, a 52 year old female with extensive experience working within the Social Care sector, said: 

“I like to practise you know like make a task analysis. You need to work with someone to strengthen that skill. You need to practise. It’s useful because you get some knowledge. Or you refresh your memory.”

	Three of the six participants expressed a preference for BST over TAU while none stated a preference for TAU over BST. One of the most commonly cited reasons for preferring BST was that it was more practical or offered more opportunities to practice.

Mark, a 30 year old male who had worked with the organisation for 4 months stated:

 “It (BST) was good. I liked it. It’s nicer to do it in that way when the group is small. I just did it with one other person so you get to practise it.”

	Pablo, a 28 year old psychology graduate who had worked with the organisation for two years, said: 

“I really like when we put in place the skills, we were doing role playing. I think it was good to not just do theory but in practice.” 

	Peter, a 28 year old, male new-starter, also preferred BST due to the increased level of practice and preferred it as more natural when compared to TAU: 

“It’s (BST) probably more natural. There’s more practising.”


[bookmark: _Toc88332782]Preferences for Individualised Training. 
Several of the participants expressed a preference for individualised training. In the first instance, this related to the staff members. For example, Regina said:

“ I think the people should be split in groups based on their knowledge. If they are advanced, they should be in a different group.”
 
This seemed to be related to a sense of frustration some staff members experienced when trainers were revising knowledge that they already knew. When asked about what they disliked about the TAU training, Pablo stated: 

“Well there was sometimes there was very basic knowledge regarding the positive reinforcement and negative reinforcement and the principles of ABA.”

Similarly, Andrew, a 35 year old male with 12 years’ experience working with individuals with challenging behaviour stated:

“Lecture based training I struggled with a little bit. I . . . Trying to focus for that amount of time that I’m relatively familiar with, but not, I don’t know inside out . . . It’s very easy to turn off in those circumstances.”

	The need for individualised training also related to personalising training to the people the participants were working with. Alicia, 23 year old female psychology graduate with five months’ experience with the organisation, stated:

 “I do like how when it’s personalized to the person you’re supporting. It’s really good because you get direct feedback for, you know, so you can apply it straight away. Instead of a general kind of this is how you usually would do it. Okay go away and think about how you do know if you remember it when it’s very direct.” 

Similarly, when asked to identifty any changes that could be made to training, Peter echoed the need for regular client-specific training:

Interviewer: Is there anything that you would like to change about the training if you could?
Peter: I think, maybe have it more often.
Interviewer: Yeah.
Peter: And maybe more specific to the person sometimes. 

Pablo highlighted his preference for carrying out the training in-situ with clients:

I think do it with the clients but role plays are important to put in place the skills but if we connect the role playing with the clients, it would be perfect.

[bookmark: _Toc88332783]Emphasis on the Importance of Operational and Process Factors. 
Throughout the interviews, the participants emphasised the importance of a variety of different operational and process factors for the successful transfer of skills from the training environment to the work environment. One of the factors was identified was the importance of having support from their ABA/PBS Supervisors:

“It’s going to be a bit different when you’re doing it in, I guess, real life but I guess that we can talk about that at the staff meetings and with the supervisor.” (Mark)

Peter made a similar point:
 
“ I guess it depends, like, if you’re in the community, you know, it’s not as straight forward ‘cause we were doing it at a table and just with edibles and stuff, I know we talked about the other stuff, like community trips and stuff, but we learn it in a simple, easy, straightforward situation. I think I’d need some support from a supervisor if I wanted to do it in more complicated situations.” 
	
This overlapped with a general desire of staff to have more frequent training from supervisors. Alicia stated:	
“ I think that needs to be more training. And. Yeah in terms of frequency kind of like it’s good to have one long session but then if that’s the only session you’re going to have for a while you’d rather shorter and more frequently.” (Alicia) 

Peter highlighted the need staff to refresh their knowledge after initial training on a topic:
 
“And some people probably need more refreshers. Especially if they’re working with someone where they don’t use some of the things more often. I mean, it’s easy to remember if you’re working with Z, the DTT, but if you normally work with X and then you go to, you know Z, you can have problems remembering what to do.” 

	The participants also seemed aware that other factors such as staffing levels, absences and different schedules could impact on the level of support provided from others. Mark noted the impact of competing organisational and professional priorities:
 
“ I think we need more but it’s hard when you’re part time so I guess more flexibility and having, you know, enough staff and things, that’s important. Because it’s hard to go in when it’s on when you’re doing other things when it’s on. I work in another job so I can’t always make it and then sometimes it’s on but I have to be on-shift.” (Mark)






[bookmark: _Toc88332784]Views on ABA and PBS. 
The participants reported generally positive views of ABA and PBS. Some, such as Mark, reported improved views of ABA/PBS following the training:

 “I don’t think I really had an opinion about them before now. It seems good though. A lot of common sense but I guess people don’t always do it that way.” 

In some cases, this seemed to be related to understanding the rationale for interventions and their evidence base:

 “It’s given me more insight into the reasoning behind why we’re doing what we’re doing. It explains what the evidence base that we can, we can actually implement these things and actually make a difference. These things actually work.” (Andrew)

Other participants, such as Peter, reported positive views but stated that their views had not radically changed. 

 “It’s good but I knew that already.” 

The short duration training also appeared to help some participants see potential benefits of additional PBS/ABA training. Two of the participants reported a desire to have ABA and PBS more integrated into their daily work. For example, Andrew said:

  “There are certain elements where we could improve more styles of ABA into the work we’re doing.” 




Appendix J

Module 1: The Three Term Contingency

Module Outline:
Positive Behaviour Support: What is Behaviour? (Module 2: Lesson 1)
Positive Behaviour Support: Setting Events (Module 2: Lesson 2)
Positive Behaviour Support: Antecedents (Module 2: Lesson 3)
Positive Behaviour Support: Consequences (Module 2: Lesson 4)
Positive Behaviour Support: The Three Term Contingency (Module 2: Lesson 5)
The purpose of this module is to introduce trainees to some of the basic concepts required to understand behaviour. These concepts will be used in later modules to help trainees develop their knowledge of identifying the functions of behaviours that challenge,  how to address these behaviours appropriately and how to teach new skills to those they support. 

Following completion, they should understand that:
· Behaviour is anything a person does (i.e. speaking, running and thinking are all forms of behaviour).
· Setting events, things that happen hours before a behaviour, can affect the likelihood of behaviours occurring.
· An antecedent is something that happens immediately before a behaviour that can affect the likelihood of it occurring
· A consequence is something that happens just after a behaviour (and in response to it.
· The three term contingency is made up of antecedents, behaviours, and consequences, and helps us to understand how antecedents influence behaviour and what consequences occur after a behaviour that might maintain it.


Module 2: Reinforcement

Module Outline:
Positive Behaviour Support: Reinforcement (Module 3: Lesson 1)
Positive Behaviour Support: Positive Reinforcement (Module 3: Lesson 2)
Positive Behaviour Support: Negative Reinforcement (Module 3 Lesson 3)

Module 2 introduces trainees to the concept of reinforcement and its two main forms. This concept will be built upon in the modules that follow. It enables a greater understanding of the functions of behaviour. 

Following completion of the module, trainees should understand that
· Reinforcement is a consequence that increases the probability of a behaviour occurring again in future.
· Positive reinforcement occurs when a behaviour is immediately followed by the presentation of a pleasant stimulus that increases the likelihood of the behaviour’s occurrence in future
· Negative reinforcement occurs when a behaviour is immediately followed by the removal of an aversive stimulus that increases the future frequency of the behaviour

Module 3: Functions of Behaviour

Module Outline:
Positive Behaviour Support: Functions of Behaviour (Module 4: Lesson 1)
Positive Behaviour Support: Attention (Module 4: Lesson Two)
Positive Behaviour Support: Tangible Functions (Module 4: Lesson 3)
Positive Behaviour Support: Escape Function (Module 4: Lesson 4)
Positive Behaviour Support: Automatic Function (Module 4 Lesson 5)

Module 3 introduces trainees to the functions of behaviour. This knowledge should enable the trainees to identify potential functions of behaviour. In future modules, this knowledge will be used to help trainees understand how appropriate reactive strategies to behaviours that challenge might be developed and how they might teach functionally equivalent replacement behaviours.
Following completion of the module, trainees should understand that:
· The function of a behaviour tells us why a behaviour is occurring
· A behaviour whose function is to get attention is called an attention maintained behaviour
· A behaviour whose function is to get access to a preferred item is called a behaviour maintained by access to tangibles
· A behaviour whose function is to escape from something is called an escape maintained behaviour
· A behaviour maintained by automatic reinforcement means that the person gets sensory consequences from engaging in the behaviour




Module 4: Functional Communication Training
Module Outline
Positive Behaviour Support: Functional Communication Training (FCT) Intro (Module 4: Lesson 1)
Positive Behaviour Support: Functionally Equivalent Replacement Behaviours (Module 4: Lesson 2)
Positive Behaviour Support: FCT for Attention Maintained Behaviours (Module 4: Lesson 3)
Positive Behaviour Support: FCT for Behaviour Maintained by Access to Tangibles (Module 4: Lesson 4)
Positive Behaviour Support: FCT for Escape Maintained Behaviour (Module 4: Lesson 5)
Positive Behaviour Support: Matched Stimulation for Automatically Reinforced Behaviours (Module 4: Lesson 6)
In Module 4 trainees are introduced to a skills teaching strategy known as Functional Communication Training. In this module, trainees build upon their knowledge of functions, and reinforcement and see how you might teach functionally equivalent replacement behaviours to behaviours that challenge.
Following completion, trainees should understand that
Functional communication training teaches a person a contextually appropriate alternative response to replace a problematic behaviour
· The name for the new behaviour that replaces the problem behaviour is functional communication training is called a functionally equivalent replacement behaviour
· Functional communication training involves teaching function matched behaviours (e.g. a behaviour maintained by attention needs a functionally equivalent replacement behaviour that gets the same attention the old problematic behaviour used to receive)
· For behaviour maintained by automatic reinforcement, we use matched stimulation instead of functional communication training to replace problem behaviour
· Matched stimulation aims to produce the same sensory consequences as the behaviour that challenges. 


Appendix K

Fill in the blanks below
1. Behaviour is anything a person does
2. A setting event can influence the occurrence of a behaviour
3. An antecedent occurs immediately before a behaviour, and affects the occurrence of a behaviour
4. A consequence occurs immediately after a behaviour, in response to a behaviour
5. The three term contingency is made up of antecedents, behaviours, and consequences, and helps us to understand how antecedents influence behaviour and what consequences occur after a behaviour
6. Reinforcement is a consequence that increases the probability of a behaviour occurring again in future
7. Positive reinforcement occurs when a behaviour is immediately followed by the presentation of a pleasant stimulus that increases the likelihood of the behaviour’s occurrence in future
8. Negative reinforcement occurs when a behaviour is immediately followed by the removal of an aversive stimulus that increases the future frequency of the behaviour
9. The function of a behaviour tells us why a behaviour is occurring
10. A behaviour whose function is to get attention is called an attention maintained behaviour
11. A behaviour whose function is to get access to a preferred item is called a behaviour maintained by access to tangibles
12. A behaviour whose function is to escape from something is called an escape maintained behaviour
13. A behaviour maintained by automatic reinforcement means that the person gets sensory consequences from engaging in the behaviour
14. Functional communication training teaches a person an appropriate alternative response to replace a problem behaviour 
15. The name for the new behaviour that replaces the problem behaviour is functional communication training is called a functionally equivalent replacement behaviour
16. Functional communication training for a behaviour maintained by attention must teach a functionally equivalent replacement behaviour that gets the same attention the old problem behaviour used to get
17. Functional communication training for behaviour maintained by access to tangibles must teach a functionally equivalent replacement behaviour that gets the same access to tangibles the old problem behaviour used to get
18. Functional communication training for escape maintained behaviour must teach a functionally equivalent replacement behaviour that also results in the same consequence the old problem behaviour used to get
19. Matched stimulation must produce the same sensory consequences as the automatically reinforced behaviour


Appendix L


1. Peter is a 3 year old boy with a mild learning disability.  He sometimes bites other children when they have his favourite toys and will sometimes take toys from other children. Her nursery nurse says that this happens approximately 3-4 times a day, often during unstructured play time.

His staff have come to you for help and would like to know why, you think, he is biting his peers?
To get attention
To get tangible items (toys)
To escape his caregiver's consequences
Sensory Consequences
Because of his disability
He likes control


2. Martha is a 27 year old lady with a diagnosis of autism and a moderate learning disability.  She lives in a group home. She is phycially capable of making her bed but when asked to do so, she will often scream and drop to the floor.  Her staff have tried providing her with advance notice of the request. Usually, Martha’s staff have to make her bed for her. Recently, she has started to drop to the floor and scream in other situations, such as when she is asked to get her coat or to put her plate in the sink.

Martha’s staff want her to be more independent and have come to you for advice. They would like to know why, you think, she is screaming and dropping to the floor?
Because of her diagnoses
To control those around her
To access attention from her staff
To escape demands
Because of the sensory consequences of dropping and screaming
To gain acess to tangible things around her

3. Frank has been diagnosed with a severe learning disability and epilepsy. He is 42 years old and lives in a group home with 3 other men with similar diagnoses. At noon every day, he has a snack (tea and biscuits) on his own in his living room while his housemates are shopping.  His carer reports that he has recently started to throw his cups on the ground when left unsupervised. When his carer hears the sound of the cup smashing, they will return, reprimand Frank and clean up the cup fragments to reduce the risk of injury to Frank.

There is only ever one carer in the house at 12 and they are supposed to be preparing lunch for the 4 housemates when Frank is having his snack. His staff come to you for advice. They would like to know why, you think, Frank has started to smash his cups.
Due to his diagnoses
To escape demands
Due to sensory consequences
To gain attention
To control those around him
To access preferred items

4. Arianne is 3 years old. She has a diagnosis of autism spectrum disorder. She regularly picks the skin around her fingernails. Her parents are concerned as their doctor has told them that there is a danger that this could lead to infection.  Her parents say that Arianne seems to pick her fingernails at every opportunity – when she is at playschool, while watching television, when she is alone in her room.

Her parents would like you to advise them on why you think Arianne picks her skin?
She likes the sensory consequences of skin picking
To gain attention from her parents
To get preferred items
To control her parents
It is because of her diagnosis
To escape her parents' demands
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Module One

The Three Term Contingency

· Lesson One: Behaviour

· Lesson Two: Setting Events

· Lesson Three: Antecedents

· Lesson Four: Consequences

· Lesson Five: The Three Term Contingency

Learning about the components of the three-term contingency helps to analyse situations to identify which is causing contextually inappropriate behaviours. This allows us to identify potential solutions.
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Lesson One

Behaviour

What do you think behaviour means?

https://www.youtube.com/watch?v=GnLWmsFsN_k
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Lesson One

Behaviour

· Behaviour is what a person does

· Running, typing, and hitting are types of behaviour

· Eating chocolate is a behaviour and so is thinking about how good it is.
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Lesson Two

Setting Events
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Lesson Two

Setting Events

· Behaviour can be influenced by factors called setting events

· A setting event can include such things as pain, not getting enough sleep, or hunger

· Pain is an example of a setting event
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Lesson Two

Setting Events

· A setting event can occur hours, even days, before a particular behaviour

· A setting event can contribute to a behaviour’s occurrence
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Lesson Two

Setting Events Example

· Mary is hungry (setting event)

· She hits a staff member to access food (behaviour)

· Mary is more likely to hit a staff member when she is hungry

· A setting event can increase the likelihood of a behaviour’s occurrence
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Lesson Two

Setting Events

· A setting event can occur hours, even days, before a particular behaviour

· A setting event may increase the chances of a behaviour occurring
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Lesson Two

Setting Events Example

· Jack has a pain in his stomach (setting event) and begins to cry (behaviour)

· Laura is tired (setting event) and pushes staff away when they try to engage with her (behaviour)
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Lesson Two

Setting Events Example

· Mark had a bad day at school (setting event) and shouts at his parents to leave him alone (behaviour)
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In Pairs


In pairs, talk about some of the setting events that affect your performance at university (i.e. attending and participating in lectures etc.)
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Lesson Three

Antecedents
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Lesson Three

Antecedents

· A setting event, which can occur hours or days before a behaviour, may influence the occurrence of a behaviour

· Tiredness, hunger, and pain are all examples of setting events that can increase the likelihood of a behaviour’s occurrence
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Lesson Three

Antecedents

· Factors that immediately influence the occurrence of a behaviour are called antecedents

· An antecedent includes such things as being asked to do something, taking away a preferred item, or ending a favourite activity

· These factors that immediately influence behaviour are called antecedents
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Lesson Three

Antecedents

· An antecedent occurs directly before a behaviour and causes a behaviour to occur

· Something that occurs immediately before a behaviour and causes a behaviour to occur is called an antecedent
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Lesson Three

Antecedents

· An antecedent occurs just before a behaviour and affects the occurrence of a behaviour

· Asking John to pick up his toys is an antecedent to the behaviour of him saying “No!”
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Lesson Three

Antecedents Example

· A staff member leaves the room (antecedent) which causes Joan to scream (behaviour)

· An antecedent occurs immediately before a behaviour, causing it to occur
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Lesson Three

Antecedents

· An antecedent occurs directly before a behaviour

· An antecedent influences the occurrence of a behaviour
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Lesson Three

Antecedents Examples

· Patrick is told that his activity is finished (antecedent), so he hits a staff member (behaviour)

· Louise is asked to help set the table for dinner (antecedent), so she flops to the floor (behaviour)
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Lesson Three

Antecedents

· Amanda cannot open his water bottle (antecedent), so he throws it at a staff member (behaviour)











Lesson Three

Antecedents

An antecedent occurs immediately before a behaviour, and affects the occurrence of a behaviour
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Lesson Four

Consequences
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Lesson Four

Consequences

· A consequence is what happens immediately after a behaviour

· When Liam threw his water bottle at a staff member, she opened it for him

· The staff member opening the water bottle is an example of a consequence
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Lesson Four

Consequences

· A consequence occurs directly after a behaviour in response to a behaviour

· Answering a question is a consequence of someone else asking a question (behaviour)
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Lesson Four

Consequences

· Joan screams when a staff member leaves the room (behaviour), so the staff member comes back into the room (consequence)

· A consequence occurs in response to a behaviour
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Lesson Four

Consequences

· A consequence occurs just after a behaviour

· A consequence occurs in response to a behaviour











Lesson Four

Consequences

· Patrick hits a staff member who told him his activity was finished (behaviour), so the staff member continues the activity (consequence)

· Louise flops to the floor when she is asked to set the table (behaviour), so her mother sets the table herself instead (consequence)
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Lesson Four

Consequences

· Liam throws his water bottle at a staff member because he can’t open it (behaviour), so the staff member opens it for him (consequence)
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Lesson Five

The Three Term Contingency
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Lesson Five

The Three Term Contingency

· Together, antecedents, behaviours, and consequences make up what is known as the three term contingency (A-B-C)

· An antecedent occurs immediately before a behaviour, a behaviour is anything a person does, and a consequence occurs immediately after a behaviour
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Lesson Five

The Three Term Contingency

· An example of the three term contingency would be the following: Liam can’t open his water bottle (antecedent)
He throws the bottle at a staff member (behaviour)

The staff member opens the bottle for Liam (consequence)
[image: ]


















Lesson Five

The Three Term Contingency

· The three term contingency is comprised of antecedents, behaviours, and consequences

· This contingency helps us to understand what antecedent caused a behaviour to occur, what behaviour a person displayed, and what consequence occurred in response to the behaviour
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Lesson Five

The Three Term Contingency Examples

· A staff member told Patrick that his activity was finished (antecedent)

· Patrick hits the staff member (behaviour)

· The staff member continues the activity (consequence)

· Louise’s mother asks her to set the table for dinner (antecedent)

· Louise flops to the floor (behaviour)

· Louise’s mother sets the table herself instead (consequence)
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Lesson Five

The Three Term Contingency

· The three term contingency is made up of antecedents, behaviours, and consequences, and helps us to understand how antecedents influence behaviour and what consequences occur after a behaviour
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Module Two

Reinforcement

· Lesson One: Reinforcement

· Lesson Two: Positive Reinforcement

· Lesson Three: Negative Reinforcement
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Reinforcement - Introduction

A simple rule to remember regarding the consequences of behaviour is the following

“Behaviours that are followed by pleasant consequences are more likely to happen again”
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Consequence - Positive Reinforcement

You do something, you get something nice, you are more likely to do that again.


[image: ]










Consequences – Negative Reinforcement

You do something that means something nasty or irritating is ended, postponed or reduced, then you’re more likely to do it in future
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Positive versus Negative
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In Pairs


List  of your top reinforcers and identify if they are examples of positive or negative reinforcement
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Positive Reinforcement


Positive reinforcement occurs when a behaviour is followed immediately by the presentation of a stimulus, and increases the likelihood of that behaviour in the future.

The stimulus presented as a consequence and responsible for the subsequent increase in responding is called a reinforcer.

Immediate consequence = reinforcer.

The person is more likely to engage in the behaviour in the future.
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Positive Reinforcement

Behaviour

Reinforcing Consequence


Increased Behaviour
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Examples of positive reinforcement example 

A child cries at night after being put to bed and her parents come to her room to comfort her and calm her down.

What is the behaviour (child)?

What is the consequence/reinforcer (child)?
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Example 


As a result, the child now cries more often at bedtime.
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Reinforcement example 


A teacher smiles at Johnny and praises him when he stays in his seat and pays attention in the classroom.

What is the behaviour?

What is the reinforcer/consequence?
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Example 


As a result, Johnny is more likely to sit in his seat and pay attention (that is to look at his teacher when she teaches)
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Reinforcement example 


A  year old child has a tantrum (crying and screaming) in the grocery store when he demands sweets and his mother says no. His mother eventually buys him the sweets and he stops his tantrum.

What is the behaviour?

What is the reinforcer/consequence?
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Example 


As a result the mother is more likely to give him sweets when he demands it and has a tantrum. In addition the child is more likely to have a tantrum in the store because it results in sweets from his mother.
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Negative Reinforcement

Negative reinforcement occurs when a behaviour is followed immediately by the removal/termination of a stimulus that increases the likelihood that the behaviour will occur in the future.

E.g. turning off the hot tap in the shower

-Turning down the volume of the tv or radio.

-Closing the door to block out noises from outside.

-Removing a non-preferred activity when the learner says they don’t want to do it or when they throw the materials on the floor.
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Negative Reinforcement

Behavior

Removal of Stimulus


Increased Behaviour
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Example 


A child cries at night after being put to bed and her parents come to her room to comfort her and calm her down. The child stops crying

What is the behaviour (parent)?

What is the consequence/reinforcer (parent)?
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Module Three

Functions of Behaviour

· Lesson One: Function

· Lesson Two: Attention

· Lesson Three: Tangible

· Lesson Four: Escape

· Lesson Five: Automatic
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Lesson One

Function

· The function of a behaviour means why the behaviour is occurring
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Lesson One

Function

· If we understand the function of a behaviour, we can understand what a person gets from engaging in the behaviour, i.e., the outcome of the behaviour

· Daniel leaves the table to avoid doing class work – the function of the behaviour (leaving the table) is to avoid doing class work
[image: ]


















Lesson One

Function Example

· Orla hits her classmate to get attention from her teacher

· The function of a behaviour tells us why a behaviour occurs
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Lesson One

Function Example

· Jamie cries in order to get his favourite toy – the function of the crying behaviour is to get his favourite toy

· Katie self-injures in order to get attention from staff – the function of the self-injurious behaviour is to get attention from staff
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Lesson One

Function Examples

· Sean stomps his feet in order to get sweets – the function of the stomping behaviour is to get sweets
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Lesson One

Function

· The function of a behaviour tells us why a behaviour is occurring














0
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Six Common Functions

1. To gain attention – positive reinforcement

2. To gain a tangible – positive reinforcement

3. To gain sensory stimulation – automatic positive reinforcement

4. To escape attention/interactions – negative reinforcement

5. To escape tasks – negative reinforcement

6. To escape sensory stimulation – negative automatic reinforcement.
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Lesson Two

Attention

· A behaviour whose function is to get attention is called an attention maintained behaviour

· A teacher always gives attention to her student’s screaming behaviour – the attention maintains the screaming

· The student gets attention for screaming
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Lesson Two

Attention

· When a person engages in a particular behaviour to get attention, the function of the behaviour is get attention

· A behaviour whose function is to get attention is called an attention maintained behaviour
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Lesson Two

Attention

· An attention maintained behaviour means that a person engages in a behaviour to get attention

· Orla hits her classmate to get attention from her teacher

· The function of the behaviour (hitting) is to get attention from the teacher
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Lesson Two

Attention Examples

· Rob throws toys at his sister in order to get attention from his parents

· A behaviour whose function is to get attention is called an attention maintained behaviour
[image: ]


















Lesson Two

Attention

· Jess cries so that staff will pay attention to her – the function of the crying behaviour is to get attention from staff

· Katie self-injures in order to get attention from staff – attention from staff maintains Katie’s self-injurious behaviour
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Lesson Two

Attention

· Sean stomps his feet to get attention from his brother – the function of the stomping behaviour is to get attention from his brother
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Lesson Two

Attention

· A behaviour whose function is to get attention is called an attention maintained behaviour
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Lesson Three

Tangible

· A behaviour whose function is to get access to a preferred item is called a behaviour maintained by access to tangibles (tangible = food, toy, or other physical item)

· A child screams to get access to a toy – access to the toy maintains the screaming behaviour

· The child gets access to a preferred item for screaming
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Lesson Three

Tangible

· When a person engages in a particular behaviour to get access to a preferred item, the function of the behaviour is access to tangibles

· A behaviour whose function is to get access to a preferred item is called a behaviour maintained by access to tangibles
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Lesson Three

Tangible

· A behaviour maintained by access to tangibles means that a person engages in a behaviour in order to get access to a preferred item

· Orla hits her classmate to get his sweets

· The function of the behaviour (hitting) is to get access to her classmate’s sweets
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Lesson Three

Tangible

· Conor throws toys at the TV so that his father will turn on the TV

· A behaviour whose function is to get access to a preferred item is called a behaviour maintained by access to tangibles
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Lesson Three

Tangible Examples

· Jess cries so that her mother will buy her a magazine in the shop – the function of the crying behaviour is to get the magazine

· Katie self-injures so that staff will give her an iPad – access to the iPad maintains Katie’s self-injurious behaviour
[image: ]


















Lesson Three

Tangible

· Sean stomps his feet to get access to biscuits – the function of the stomping behaviour is to get access to tangibles, i.e., biscuits
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Lesson Three

Tangible

· A behaviour whose function is to get access to a preferred item is called a behaviour maintained by access to tangibles
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Lesson Four

Escape

· A behaviour whose function is to escape from something (a person, a situation, work, etc.) is called an escape maintained behaviour

· A student screams to escape from doing work, so the teacher takes to work away

· The student gets to escape from work by screaming
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Lesson Four

Escape

· When a person engages in a particular behaviour to escape from something, the function of the behaviour is escape

· A behaviour whose function is to escape from something is called an escape maintained behaviour
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Lesson Four

Escape

· An escape maintained behaviour means that a person engages in a behaviour to escape from something

· Orla hits her classmate to escape from them during playtime

· The function of the behaviour (hitting) is to escape from her classmate during playtime, i.e., to make them go away
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Lesson Four

Escape Example

· Jane takes a painkiller to escape from a painful headache
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Lesson Four

Escape

· When a person engages in a certain behaviour to escape from something, the function of the behaviour is escape

· A behaviour whose function is to escape from something is called an escape maintained behaviour
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Lesson Four

Escape Examples

· Daniel leaves the table to escape from doing class work – the function of the behaviour (leaving the table) is to escape from doing class work

· Karen self-injures to escape from going for a walk – escape from going for a walk maintains Karen’s self-injurious behaviour
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Lesson Four

Escape

· A behaviour whose function is to escape from something is called an escape maintained behaviour
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Lesson Five

Automatic

· A behaviour maintained by automatic reinforcement means that the consequences for the behaviour come from the individual themselves

· The consequences for automatically reinforced behaviour are often sensory, e.g., a child hums because he likes how it makes his vocal cords vibrate

· An automatically reinforced behaviour has sensory consequences
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Lesson Five

Automatic

· A behaviour maintained by automatic reinforcement does not require involvement from other people, only the individual themselves

· The function of automatically reinforced behaviour is access to sensory consequences
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Lesson Five

Automatic

· A behaviour that is automatically reinforced means that the person gets sensory consequences from engaging in a particular behaviour

· Declan claps his hands because he likes the sound it makes – the function of the behaviour (clapping) is to hear the sound of the clapping
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Lesson Five

Automatic

· Laurie flaps her hands because she likes how her hands feel moving through the air

· A behaviour whose function is to get access to sensory consequences is called an automatically reinforced behaviour
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Lesson Five

Automatic

· Jake spits on the table and spreads it around because he likes the sensation of spreading saliva

– the function of the spitting behaviour is to get the sensory consequence of spreading saliva on the table

· Aine flicks her fingers in front of her eyes because she likes watching her fingers moving – automatic reinforcement maintains Aine’s finger flicking behaviour











Lesson Five

Automatic

· A behaviour maintained by automatic reinforcement means that the person gets sensory consequences from engaging in the behaviour
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Module Four

Functional Communication Training

· Lesson One: Functional Communication Training (FCT)

· Lesson Two: Functionally Equivalent Replacement Behaviour (FERB)

· Lesson Three: FCT for Attention Maintained Behaviour

· Lesson Four: FCT for Behaviour Maintained by Access to Tangibles

· Lesson Five: FCT for Escape Maintained Behaviour

· Lesson Six: Matched Stimulation for Automatically Reinforced Behaviour
[image: ]















Lesson One

Functional Communication Training (FCT)

Functional communication training teaches a person an appropriate alternative response to replace a problem behaviour

The new behaviour replaces the old behaviour, but still leads to the exact same consequence
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Lesson One

Functional Communication Training (FCT)

Functional communication training is used to teach a more appropriate behaviour that replaces a problem behaviour

Orla screams to get her teacher’s attention

During functional communication training, Orla was taught to call her teacher’s name in order to get her attention

The old behaviour (screaming) was replaced with calling the teacher’s name
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Lesson One

Functional Communication Training (FCT)

Daniel leaves the table to escape from doing work

Through functional communication training, Daniel learned to request a break from work instead, a more appropriate behaviour

Functional communication training teaches a person an appropriate alternative response to replace a problem behaviour
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Lesson One

Functional Communication Training (FCT)

Functional communication training is used to teach a more appropriate behaviour that replaces a problem behaviour

The new behaviour replaces the old behaviour, but still leads to the same consequence
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Lesson One

Functional Communication Training (FCT)

Karen used to self-injure to get access to an iPad (old behaviour)

Through functional communication training, she learns to exchange a picture of the iPad in order to access it (new behaviour)
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RECAP


https://www.youtube.com/watch?v=G_U_IBU
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Lesson One

Functional Communication Training (FCT)

Functional communication training teaches a person an appropriate alternative response to replace a problem behaviour
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Lesson Two

Functionally Equivalent Replacement Behaviour

(FERB)
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Lesson Two

Functionally Equivalent Replacement

Behaviour (FERB)

· Functional communication training teaches a person an appropriate alternative response to replace a problem behaviour
[image: ]



















Lesson Two

Functionally Equivalent Replacement

Behaviour (FERB)

Rob throws toys at his sister so she will play with him

Following functional communication training, he now asks her to play with him instead, a more appropriate behaviour











Lesson Two

Functionally Equivalent Replacement

Behaviour (FERB)

The name for the new behaviour that replaces the problem behaviour in functional communication training is called a functionally equivalent replacement behaviour

A functionally equivalent replacement behaviour for screaming in order to access biscuits is exchanging a picture of biscuits in order to access them

Exchanging a picture is a functionally equivalent replacement behaviour
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Lesson Two

Functionally Equivalent Replacement

Behaviour (FERB)

The functionally equivalent replacement behaviour must result in the same consequence as the problem behaviour

This new behaviour should be more appropriate than the problem behaviour
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Lesson Two

Functionally Equivalent Replacement

Behaviour (FERB)

A functionally equivalent replacement behaviour is the new, appropriate behaviour that replaces the problem behaviour in functional communication training

Learning to exchange a picture of biscuits in order to access them instead of screaming in order to access them is a functionally equivalent replacement behaviour because the consequence is the same
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Lesson Two

Functionally Equivalent Replacement

Behaviour (FERB)

Teaching Rob to ask his sister to play with him is a functionally equivalent replacement behaviour for throwing toys at her so she will play with him because it leads to the same consequence

When Conor learns to ask his father to turn on the TV instead of throwing the TV remote at his father, he has learned a functionally equivalent replacement behaviour that results in the same consequence
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Lesson Two

Functionally Equivalent Replacement

Behaviour (FERB)

Karen used to self-injure in order to get access to an iPad, but now she exchanges a picture of the iPad in order to access it

The functionally equivalent replacement behaviour of exchanging the picture results in the same consequence of access to the iPad
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Lesson Two

Functionally Equivalent Replacement

Behaviour (FERB)

The name for the new behaviour that replaces the problem behaviour is functional communication training is called a functionally equivalent replacement behaviour
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Lesson Three

FCT for Attention Maintained Behaviour
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Lesson Three

FCT for Attention Maintained Behaviour

Functional communication training teaches a person a functionally equivalent replacement behaviour to replace a problem behaviour, but still lead to the same consequence
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Lesson Three

FCT for Attention Maintained Behaviour

Rob throws toys at his sister so she will play with him

Following functional communication training, he now asks her to play with him instead, a more appropriate functionally equivalent replacement behaviour
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Lesson Three

FCT for Attention Maintained Behaviour

Functional communication training for attention maintained behaviour involves teaching a person to request attention in a more appropriate way

A student screams for attention from his teacher

Functional communication training to replace the screaming would teach the student to call the teacher’s name to get her attention instead

The consequence is the same for the new behaviour, i.e., the student gets attention from the teacher
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Lesson Three

FCT for Attention Maintained Behaviour

Functional communication training teaches a person a functionally equivalent replacement behaviour to replace a problem behaviour, but still lead to the same consequence

For attention maintained behaviour, functional communication training must teach a functionally equivalent replacement behaviour that ensures a person can appropriately access attention
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Lesson Three

FCT for Attention Maintained Behaviour

Functional communication training for a behaviour maintained by attention must teach a new behaviour that gets the same type of attention

Orla throws her books on the floor to get her teacher’s attention because she needs help with her work

Functional communication training teaches Orla to ask for help with her work instead of throwing her books, which still results in attention from the teacher
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Lesson Three

FCT for Attention Maintained Behaviour

Kieran kicks his mother to get her attention

Through functional communication training, he is taught the functionally equivalent replacement behaviour of tapping her shoulder to get her attention

For attention maintained behaviour, the functionally equivalent replacement behaviour in functional communication training must also result in attention
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Lesson Three

FCT for Attention Maintained Behaviour

Functional communication training for a behaviour maintained by attention involves teaching a person to request attention in a more appropriate way

For attention maintained behaviour, functional communication training must teach a functionally equivalent replacement behaviour that ensures a person can appropriately access attention
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Lesson Three

FCT for Attention Maintained Behaviour

Instead of crying to get attention from staff, Jess is taught the functionally equivalent replacement behaviour of exchanging a “talk” card to get attention from staff

Katie is taught the functionally equivalent replacement behaviour of asking to play with staff to replace her self-injurious behaviour that used to get her attention from staff
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Lesson Three

FCT for Attention Maintained Behaviour

Sean used to stomp his feet to get attention from his brother

After functional communication training, he learns the functionally equivalent replacement behaviour of saying “play with me” that results in the same attention from his brother
[image: ]


















Lesson Three

FCT for Attention Maintained Behaviour

Functional communication training for a behaviour maintained by attention must teach a functionally equivalent replacement behaviour that gets the same attention the old problem behaviour used to get
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Lesson Four

FCT for Behaviour Maintained by Access to

Tangibles
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Lesson Four

FCT for Behaviour Maintained by Access to

Tangibles

Functional communication training teaches a person a functionally equivalent replacement behaviour to replace a problem behaviour, but still lead to the same consequence
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Lesson Four

FCT for Behaviour Maintained by Access to

Tangibles

A child screams to get access to a toy

Functional communication training teaches him to request the toy instead, a more appropriate functionally equivalent replacement behaviour
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Lesson Four

FCT for Behaviour Maintained by Access to

Tangibles

Functional communication training maintained by access to tangibles involves teaching the person to request their preferred item in a more appropriate way

Teaching “I want” as a functionally equivalent replacement behaviour for problem behaviour is appropriate

The consequence of the functionally equivalent replacement behaviour is the same as the problem behaviour
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Lesson Four

FCT for Behaviour Maintained by Access to

Tangibles

Functional communication training teaches a person a functionally equivalent replacement behaviour to replace a problem behaviour, but still lead to the same consequence

For behaviour maintained by access to tangibles, functional communication training must teach a functionally equivalent replacement behaviour that ensures a person can appropriately request their preferred item
[image: ]
















Lesson Four

FCT for Behaviour Maintained by Access to

Tangibles

Functional communication training for behaviour maintained by access to tangibles must teach a new behaviour that gets the same item

Orla hits her classmate to get his sweets

Functional communication training would teach Orla to say “I want sweets” instead of hitting, which also results in access to tangibles (sweets)
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Lesson Four

FCT for Behaviour Maintained by Access to

Tangibles

Conor throws the TV remote at the TV so his father will turn it on

Through functional communication training, Conor is taught the functionally equivalent replacement behaviour of requesting TV

For behaviour maintained by access to tangibles, the functionally equivalent replacement behaviour in functional communication training must also result in access to tangibles
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Lesson Four

FCT for Behaviour Maintained by Access to

Tangibles

Functional communication training for behaviour maintained by access to tangibles involves teaching a person to request their preferred item in a more appropriate way

For behaviour maintained by access to tangibles, functional communication training must teach a functionally equivalent replacement behaviour that ensures a person can appropriately request their preferred item
[image: ]
















Lesson Four

FCT for Behaviour Maintained by Access to

Tangibles

Jess now asks for a magazine instead of crying to get one

The functionally equivalent replacement behaviour of requesting has replaced the problem behaviour of crying

Katie is taught the functionally equivalent replacement behaviour of exchanging a picture of an iPad to access it to replace the self-injurious behaviour that used to get her access to the iPad
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Lesson Four

FCT for Behaviour Maintained by Access to

Tangibles

Sean used to stomp his feet to get access to biscuits

After functional communication training, he learns the functionally equivalent replacement behaviour of saying “biscuit, please” that also results in access to biscuits
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Lesson Four

FCT for Behaviour Maintained by Access to

Tangibles

Functional communication training for behaviour maintained by access to tangibles must teach a functionally equivalent replacement behaviour that gets the same access to tangibles the old problem behaviour used to get
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FCT for Escape Maintained Behaviour
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Lesson Five

FCT for Escape Maintained Behaviour

Functional communication training teaches a person a functionally equivalent replacement behaviour to replace a problem behaviour, but still lead to the same consequence
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Lesson Five

FCT for Escape Maintained Behaviour

A student screams to escape from work

Functional communication training teaches her to request a break from work instead, a more appropriate functionally equivalent replacement behaviour
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Lesson Five

FCT for Escape Maintained Behaviour

Functional communication training for escape maintained behaviour involves teaching the person to request a break, help, or to stop

Teaching “I want to leave” as a functionally equivalent replacement behaviour for running away is appropriate

The consequence of the functionally equivalent replacement behaviour is the same as the problem behaviour, i.e., the person gets to escape
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Lesson Five

FCT for Escape Maintained Behaviour

Functional communication training teaches a person a functionally equivalent replacement behaviour to replace a problem behaviour but still lead to the same consequence

For escape maintained behaviour, functional communication training must teach a functionally equivalent replacement behaviour that ensures a person can appropriately request escape from something
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Lesson Five

FCT for Escape Maintained Behaviour

Functional communication training for escape maintained behaviour must teach a new behaviour that also results in escape

Orla hits a classmate to escape from him at playtime

Functional communication training would teach Orla to say “leave me alone, please” instead of hitting, which also results in escape from her classmate
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Lesson Five

FCT for Escape Maintained Behaviour

Jane throws her books on the floor to escape from work

Through functional communication training, Jane is taught the functionally equivalent replacement behaviour of “I’m finished”

For escape maintained behaviour, the functionally equivalent replacement behaviour in functional communication training must also result in escape
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Lesson Five

FCT for Escape Maintained Behaviour

Functional communication training for escape maintained behaviour involves teaching a person to request escape in a more appropriate way

For escape maintained behaviour, functional communication training must teach a functionally equivalent replacement behaviour that ensures a person can appropriately request escape
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Lesson Five

FCT for Escape Maintained Behaviour

Daniel now says “I want to leave” instead of flopping to the ground to escape from the playground

The functionally equivalent replacement behaviour of requesting escape has replaced the behaviour of flopping to the ground

Karen is taught to say “I don’t want to” instead of self-injuring in order to escape from going for a walk

The new functionally equivalent replacement behaviour still allows her to escape from the walk
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Lesson Five

FCT for Escape Maintained Behaviour

Sean used to stomp his feet to escape from doing his homework

After functional communication training, he learns the functionally equivalent replacement behaviour of saying “I need a break” that also results in escape from doing his homework
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Lesson Five

FCT for Escape Maintained Behaviour

Functional communication training for escape maintained behaviour must teach a functionally equivalent replacement behaviour that also results in the same consequence the old problem behaviour used to get
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Lesson Six

Matched Stimulation for Automatically Reinforced

Behaviour
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Lesson Six

Matched Stimulation for Automatically

Reinforced Behaviour

Functional communication training teaches a person a functionally equivalent replacement behaviour to replace a problem behaviour, but still lead to the same consequence
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Lesson Six

Matched Stimulation for Automatically

Reinforced Behaviour

For behaviour maintained by automatic reinforcement, we use matched stimulation instead of functional communication training to replace problem behaviour

Matched stimulation aims to produce the same sensory consequences as the problem behaviour

Matched stimulation is used for automatically reinforced behaviour
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Lesson Six

Matched Stimulation for Automatically

Reinforced Behaviour

Matched stimulation gives sensory consequences for automatically reinforced behaviour, but in a more appropriate way

Matched stimulation is used for behaviour maintained by automatic reinforcement
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Lesson Six

Matched Stimulation for Automatically

Reinforced Behaviour

Matched stimulation must produce the same sensory consequences at the problem behaviour

Declan bangs the table because he likes the sound it makes

Matched stimulation would involve finding something else to make a banging noise, e.g., banging a drum
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Lesson Six

Matched Stimulation for Automatically

Reinforced Behaviour

Laurie flaps her hands because she likes the feeling of her hands moving through the air

Using matched stimulation, Laurie is taught to wave a flag through the air

Matched stimulation must produce the same sensory consequences as the problem behaviour
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Lesson Six

Matched Stimulation for Automatically

Reinforced Behaviour

For automatically reinforced behaviour, matched stimulation is used instead of functional communication training to replace problem behaviour

Matched stimulation must produce the same sensory consequences as the automatically reinforced behaviour
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Lesson Six

Matched Stimulation for Automatically Reinforced

Behaviour

Instead of spreading saliva on the table, Jake learns to play with shaving foam

The shaving foam is matched stimulation for saliva

Aine learns to sing a song instead of humming, which produces the same sensory consequence of feeling the vocal cords vibrating
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Lesson Six

Matched Stimulation for Automatically

Reinforced Behaviour

· Sam now squeezes his arms instead of pinching himself to get the feeling of deep pressure

· Squeezing serves as matched stimulation for the automatically reinforced behaviour of pinching
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Lesson Six

Matched Stimulation for Automatically

Reinforced Behaviour

· Matched stimulation must produce the same sensory consequences as the automatically reinforced behaviour


Appendix N
CHABA (Short Form)

People with learning disabilities sometimes engage in what are called challenging behaviours. These are behaviours that might be dangerous for the individuals themselves (e.g., biting or hitting themselves, bashing themselves against objects), or to others (e.g., kicking, punching, or biting other residents or staff). Such behaviours also include other actions that are considered inappropriate within society in general (e.g., sexually inappropriate behaviour, verbal abuse, eating inedible substances/objects, smearing, persistent shouting/screaming).

We are interested in why YOU think that people with learning disabilities display challenging behaviours such as those described above. Consider how likely it is that each of the following statements are reasons for people with learning disabilities engaging in challenging behaviours. Simply think generally about the most likely reasons for people with learning disabilities behaving in this way.

Please give your response to each of the possible reasons, and use the scales below each reason to indicate your opinion. The key shows what the points on the scales mean

VUL 	= Very Unlikely
UL 	= Unlikely
E 	= Equally Likely/Unlikely
L 	= Likely
VL 	= Very Likely


1. They are given things to do that are too difficult for them	VUL	UL	E	L	VL
		
2. They do not like bright lights	VUL	UL	E	L	VL	

3. Their house/classroom is too crowded with people	VUL	UL	E	L	VL	

4. They are bored	VUL	UL	E	L	VL	

5. They have not got something that they wanted	VUL	UL	E	L	VL	

6. They live in unpleasant surroundings	VUL	UL	E	L	VL	

7. They enjoy it	VUL	UL	E	L	VL		
8. High humidity makes them uncomfortable	VUL	UL	E	L	VL	

9. Their surroundings are too warm/cold	VUL	UL	E	L	VL	

10. They want something	VUL	UL	E	L	VL	

11. There is nothing else for them to do	VUL	UL	E	L	VL	

12. They live in a noisy place	VUL	UL	E	L	VL	

13. There is not very much space in their house/classroom 	VUL	UL	E	L	VL
to move around in	

14. They get left on their own	VUL	UL	E	L	VL	

15. Somebody they dislike is nearby	VUL	UL	E	L	VL	

16. People do not talk to them very much	VUL	UL	E	L	VL	

17. They want to avoid uninteresting tasks	VUL	UL	E	L	VL	

18. They do not go outdoors very much	VUL	UL	E	L	VL	

19. They are rarely given activities to do	VUL	UL	E	L	VL	

20. They want attention from other people	VUL	UL	E	L	VL





Appendix O

Module 1: Introduction to Positive Behaviour Support

Module Outline:
Positive Behaviour Support Introduction (Module 1: Lesson 1)
Positive Behaviour Support Values (Module 1: Lesson 2)
Positive Behaviour Support: Applied Behaviour Analysis (Module 1: Lesson 3)

The purpose of this module is to introduce trainees to Positive Behaviour Support, its goals, principles and processes. As with all modules, the trainee is provided with the information required to answer questions based on the material included within the module. They are given multiple examples of the concepts, principles, processes and procedures so that they can understand certain “rules” that relate to PBS.

Following completion, they should understand that:
· Positive Behaviour Support combines the technology of behavioural intervention with the values of normalisation, human rights, and self determination to deliver effective person-centred support for people whose behaviour challenges and that it involves values, process and an evidence base.

· PBS seeks to prevent and reduce the occurrence of behaviours that challenge within a context where quality of life, inclusion and community participation are increased and where individuals with behaviours that challenge have valued social roles. 

· In PBS, we understand that all behaviours serve important functions for those who engage in them and seek to identify the reasons behind behaviours that challenge. This approach is grounded in the principles and procedures of applied behaviour analysis (ABA).  






Module 2: The Three Term Contingency

Module Outline:
Positive Behaviour Support: What is Behaviour? (Module 2: Lesson 1)
Positive Behaviour Support: Setting Events (Module 2: Lesson 2)
Positive Behaviour Support: Antecedents (Module 2: Lesson 3)
Positive Behaviour Support: Consequences (Module 2: Lesson 4)
Positive Behaviour Support: The Three Term Contingency (Module 2: Lesson 5)
The purpose of this module is to introduce trainees to some of the basic concepts required to understand behaviour. These concepts will be used in later modules to help trainees develop their knowledge of identifying the functions of behaviours that challenge,  how to address these behaviours appropriately and how to teach new skills to those they support. 

Following completion, they should understand that:
· Behaviour is anything a person does (i.e. speaking, running and thinking are all forms of behaviour).
· Setting events, things that happen hours before a behaviour, can affect the likelihood of behaviours occurring.
· An antecedent is something that happens immediately before a behaviour that can affect the likelihood of it occurring
· A consequence is something that happens just after a behaviour (and in response to it.
· The three term contingency is made up of antecedents, behaviours, and consequences, and helps us to understand how antecedents influence behaviour and what consequences occur after a behaviour that might maintain it.


Module 3: Reinforcement

Module Outline:
Positive Behaviour Support: Reinforcement (Module 3: Lesson 1)
Positive Behaviour Support: Positive Reinforcement (Module 3: Lesson 2)
Positive Behaviour Support: Negative Reinforcement (Module 3 Lesson 3)

Module 3 introduces trainees to the concept of reinforcement and its two main forms. This concept will be built upon in the modules that follow. It enables a greater understanding of the functions of behaviour. 

Following completion of the module, trainees should understand that
· Reinforcement is a consequence that increases the probability of a behaviour occurring again in future.
· Positive reinforcement occurs when a behaviour is immediately followed by the presentation of a pleasant stimulus that increases the likelihood of the behaviour’s occurrence in future
· Negative reinforcement occurs when a behaviour is immediately followed by the removal of an aversive stimulus that increases the future frequency of the behaviour

Module 4: Functions of Behaviour

Module Outline:
Positive Behaviour Support: Functions of Behaviour (Module 4: Lesson 1)
Positive Behaviour Support: Attention (Module 4: Lesson Two)
Positive Behaviour Support: Tangible Functions (Module 4: Lesson 3)
Positive Behaviour Support: Escape Function (Module 4: Lesson 4)
Positive Behaviour Support: Automatic Function (Module 4 Lesson 5)

Module 4 introduces trainees to the functions of behaviour. This knowledge should enable the trainees to identify potential functions of behaviour. In future modules, this knowledge will be used to help trainees understand how appropriate reactive strategies to behaviours that challenge might be developed and how they might teach functionally equivalent replacement behaviours.
Following completion of the module, trainees should understand that:
· The function of a behaviour tells us why a behaviour is occurring
· A behaviour whose function is to get attention is called an attention maintained behaviour
· A behaviour whose function is to get access to a preferred item is called a behaviour maintained by access to tangibles
· A behaviour whose function is to escape from something is called an escape maintained behaviour
· A behaviour maintained by automatic reinforcement means that the person gets sensory consequences from engaging in the behaviour




Module 5: Functional Behaviour Assessment
Module Outline:
Positive Behaviour Support: Functional Behaviour Assessment Introduction (Module 5 Lesson 1)
Positive Behaviour Support: Behavioural/Operational Definitions (Module 5 Lesson 2)
Positive Behaviour Support: Indirect Assessment (Module 5 Lesson 3)
Positive Behaviour Support: Direct assessment (Module 5 Lesson 4)
Positive Behaviour Support: Generating a hypothesis (Module 5 Lesson 5)
Positive Behaviour Support: Features of a multi-element behaviour support plan (Module 5 Lesson 6)
Having learned about reinforcement, the three term contingency and the functions of behaviour in previous modules, Module 5 introduces the trainees to the functional behaviour assessment. It introduces some of the ways in which we can identify the functions of behaviour and how that might be used in the development of a multi-element behaviour support plan.
Following completion, trainees should understand that
· A Functional Behaviour Assessment is conducted to study one’s behaviour and analyse how contextually appropriate, functional behaviours can increased and contextually inappropriate behaviours can decreased
· Operational behavioural definitions are definitions of behaviour that tell you, in clear and complete terms, exactly what behaviour to observe and exactly which individual occurrences should be recorded. 
· Functional Behaviour Assessments can involve both direct (ABC recording, frequency data etc.) and indirect (interviews, questionaires, checklists) functional behaviour assessment methods
· After a Functional Behaviour Assessment is completed you should be able to develop a summary statement  that identifies the situations, times, and settings when the behaviour that challenges is most likely and least likely to occur and its probable function
· A behaviour support plan should be based on the results of a functional assessment and describe how those supporting somebody should change their behaviour to alter patterns of behaviours that challenge.

Module 6: Antecedent Interventions
Module Outline:
Positive Behaviour Support: Introduction to Antecedent Interventions (Module 6: Lesson 1)
Positive Behaviour Support: Non-Contingent Reinforcement (Module 6: Lesson 2)
Positive Behaviour Support: Behavioural Momentum (Module 6: Lesson 3)
Positive Behaviour Support: Choice (Module 6: Lesson 4)
Positive Behaviour Support: Premack Principle (Module 6: Lesson 5)

Module 6 teaches trainees about some common antecedent strategies that are used within PBS and ABA. Antecedent strategies should be included within a multi-element behaviour support plan. Module 6 builds upon the information taught in previous modules (e.g. the three term contingency, features of a multi-element behaviour support plan). It should enable trainees to understand why certain strategies might be included within a plan, to be able to identify potential antecedent strategies that might be included in a plan and how they might implement some common antecedent strategies.

Following completion, trainees should understand that

· An antecedent intervention prevents behaviour that challenges (or reduces its probability) by changing what happens before the behaviour.

· Non-contingent reinforcement is an antecedent intervention that involves the delivery of reinforcement independent of a target behaviour and can reduce the motivation for a learner to engage in a problematic behaviour.

· Behaviour momentum involves presenting a number of easy tasks just before a difficult task to increase the changes of cooperation.
· Presenting choices increases task engagement and decreases} the likelihood of behaviours that challenge
· When a low probability behaviour (something somebody does not like to do) is usually followed by a high –probability behaviour (something somebody likes to do), the chances of cooperation are increased and the chances of behaviours that challenge are decreased (i.e. the Premack Principle is at work).






Module 7: Direct Intervention Strategies (Differential Reinforcement & Extinction)
Module Outline:
Positive Behaviour Support: Extinction (Module 7: Lesson 1)
Positive Behaviour Support: Differential Reinforcement (Module 7: Lesson 2)
Positive Behaviour Support: Access Based Extinction (Module 7: Lesson 3)
Positive Behaviour Support: Escape Extinction (Module 7: Lesson 4)
Positive Behaviour Support: Sensory Extinction (Module 7: Lesson 5)
Module 7 builds upon the knowledge of reinforcement trainees acquired in earlier modules and introduces them to the concept of extinction. It shows the trainees how different differential reinforcement and extinction strategies can be used to increase functional behaviours and how we can avoid reinforcing behaviours that challenge. It makes it clear to trainees that how extinction can be implemented is dependent on the identified function of a behaviour that challenges. 

Following completion, trainees should understand that
· An Extinction procedure involves withholding reinforcement for a previously reinforced behaviour in order to decrease the frequency of that behaviour in the future
· Differential Reinforcement consists of withholding reinforcement for a behaviour that challenges (i.e. Extinction), and providing reinforcement for (1) an appropriate replacement behavior, (2) an incompatible behavior, or (3) absence of the challenging behavior. They should also understand that with Differential Reinforcement, over time, the behaviour that is placed on extinction will decrease and the behaviour that is successfully reinforced will increase.
· Access based extinction happens when the reinforcing item or activity normally presented after the behaviour that challenged is no longer presented after the  behaviour and a result the frequency of the behaviour decreases in the future.
· Escape extinction happens when an disliked person, task or situation is not removed following occurrence of the target behaviour and as a result the frequency of the behaviour decreases in the future.
· When behaviors maintained by automatic reinforcement are placed on extinction by masking or removing the sensory consequence sensory/automatic extinction is being used.











Module 8: Issues related to Extinction
Module Outline
Positive Behaviour Support: Extinction Bursts (Module 8: Lesson 1)
Positive Behaviour Support: Spontaneous Recovery (Module 8: Lesson 2)
Positive Behaviour Support: Strategic Capitulation (Module 8: Lesson 3)
Module 8 is a partner module to Module 7. While Module 7 introduced trainees to extinction, Module 8 makes trainees aware of some of the potential side-effects of using extinction procedures and how they might avoid some unwanted consequences related to extinction.

Following completion, trainees should understand that
· An extinction burst will often occur when the extinction procedure has just begun. This usually consists of a sudden and temporary increase in the response's frequency, magnitude or duration followed by the eventual decline of the target behaviour.
· Spontaneous recovery is the reappearance of the behaviour that, following extinction, reduced to low or zero levels.
· Strategic Capitulation is an alternative strategy to extinction used to make the person feel less distressed and reduced the overall risk level of an episode of challenging behaviour when other strategies are not practical or would increase the overall risk level to the supported person and those around them. 





Module 9: Functional Communication Training
Module Outline
Positive Behaviour Support: Functional Communication Training (FCT) Intro (Module 9: Lesson 1)
Positive Behaviour Support: Functionally Equivalent Replacement Behaviours (Module 9: Lesson 2)
Positive Behaviour Support: FCT for Attention Maintained Behaviours (Module 9: Lesson 3)
Positive Behaviour Support: FCT for Behaviour Maintained by Access to Tangibles (Module 9: Lesson 4)
Positive Behaviour Support: FCT for Escape Maintained Behaviour (Module 9: Lesson 5)
Positive Behaviour Support: Matched Stimulation for Automatically Reinforced Behaviours (Module 9: Lesson 6)
Having addressed some antecedent and direction interventions that are used in multi-element behaviour support plans in Modules 6 to 8, in Module 9 trainees are introduced to a skills teaching strategy known as Functional Communication Training. In this module, trainees build upon their knowledge of functions, extinction and reinforcement and see how you might teach functionally equivalent replacement behaviours to behaviours that challenge.
Following completion, trainees should understand that
Functional communication training teaches a person a contextually appropriate alternative response to replace a problematic behaviour
· The name for the new behaviour that replaces the problem behaviour is functional communication training is called a functionally equivalent replacement behaviour
· Functional communication training involves teaching function matched behaviours (e.g. a behaviour maintained by attention needs a functionally equivalent replacement behaviour that gets the same attention the old problematic behaviour used to receive)
· For behaviour maintained by automatic reinforcement, we use matched stimulation instead of functional communication training to replace problem behaviour
· Matched stimulation aims to produce the same sensory consequences as the behaviour that challenges. 




Module 10: Skills Teaching Principles and Techniques
Module Outline
Positive Behaviour Support: The goal of skills teaching (Module 10: Lesson 1)
Positive Behaviour Support: Prompting (Module 10: Lesson 2)
Positive Behaviour Support: Shaping (Module 10: Lesson 3)
Positive Behaviour Support: Chaining & Task Analysis (Module 10: Lesson 4)
Positive Behaviour Support: Backwards Chaining, Forwards Chaining and Total Task Analysis (Module 10: Lesson 5)

Module 9 gave broad introduction to a commonly used skills teaching technique within PBS. If informed trainees about what to teach, but one of the issues within PBS is that even when people know what to teach, they are uncertain about how to teach it. Module 10 builds upon trainees knowledge of reinforcement to teach trainees about some techniques and tactics that can enable successful skills teaching.
Following completion, trainees should understand that 
· When teaching skills to learner within PBS, initially it may be necessary to use prompts or additional reinforcement. However, the ultimate goal of instruction is for a learn to respond in a contextually appropriate manner to naturally occurring antecedents. (For example, if somebody you support encounters a red light at a pedestrian crossing, initially it may be necessary to prompt them and reinforce this behaviour.)
· A prompt is defined as assistance provided to the learner after the presentation of the instructional stimulus but before the response to assure a correct response.  Prompting is used to teach learners a functional response to a naturally occurring antecedent in order to increase rates of responding, to lower frustration during learning and to help somebody learn more efficiently. 
· Shaping is a method of gradually changing a behaviour a person can already carry out into a desired target behaviour.  In shaping we use differential reinforcement. You start by reinforcing a form of behaviour already exhibited by the learner that is closest to the desired target behaviour. This form of the behaviour is later placed on extinction and only a closer approximation to the desired target behaviour is reinforced.
· Many behaviours that we carry out every day (e.g. tying shoes, driving a car, making a meal etc.) need to be performed in a particular sequence in order to produce a reinforcer. This sequence of behaviours is known as a behavioural chain.  In a behavioural chain, each response provides a cue to engage in the next response except for the final behaviour in the chain which produces a reinforcer. When teaching behaviour chains, we usually use something known as a task analysis. This involves breaking a complex behaviour into small, teachable steps.
· There are three methods used when using chaining to teach somebody using a task analysis.  
· Forward Chaining – where at first only the first step of a task analysis is targeted first. If the learner completes it (with prompting initially), they receive reinforcement. When they can carry out the first step independently (i.e. it is mastered), the second step in the chain is targeted. It is used if a task is more complex for learner and if the end natural reinforcer in a chain may not be a potent reinforcer for the learner. 
· Backward Chaining – where at first only the final step in the task is targeted. Reinforcement is provided if the final step within the chain is completed at the current target prompt level. When the learner can carry out the final step in the chain correctly, the next step that is targeted is the second last step within the chain. It is often used if task is quite difficult for a learner and/or if the natural reinforcer at the end of the chain is a potent reinforcer for the learner.
· Total Task Chaining – where all steps in the chain are targeted for teaching at once.  Each step has its own {target prompt level. Reinforcement is given for the completion of each step with a particularly strong reinforcer provided at the end. It is often used if a learner can already carry out several steps in a chain when it is first probed.



Module 11: Skills Measurement Techniques
Module Outline
Positive Behaviour Support: Frequency (Module 11: Lesson 1)
Positive Behaviour Support: Duration (Module 11: Lesson 2)
Positive Behaviour Support: Magnitude (Module 11: Lesson 3)
Positive Behaviour Support: Inter-Response Time (Module 11: Lesson 4)
Positive Behaviour Support: ABC Recording (Module 11: Lesson 5)
Positive Behaviour Support: Whole Interval Recording (Module 11: Lesson 6)
Positive Behaviour Support: Partial Interval Recording (Module 11: Lesson 7)
Positive Behaviour Support: Permanent Product Recording (Module 11: Lesson 8)
Module 11 introduces trainees to several common measurement techniques. Assessing the effectiveness of both skills teaching and behaviour reduction interventions requires the accurate and reliable measurement of behaviours. It is also an essential component of functional behavioural assessment.

Following completion, trainees should understand that: 
· Frequency is the number of instances of a target behaviour occurring over a set period of time. 
· Duration is the length of time a single instance of a target behaviour occurs for
· Magnitude refers to the intensity, size, impact, degree, or strength of a target behaviour.
· The Inter-response time is the length of time that passes from the end of one instance of a target behaviour to the start of another instance of the target behaviour. 
· ABC recording is a method of data collection that identifies the antecedent, behaviour, and consequence of a specific target behaviour.
· Whole Interval Recording is used in order to identify whether a behaviour occurs during intervals. The behaviour is recorded as occurring only if it occurred for the entire length of the interval.
· Partial Interval Recording is a data collection method used to record how many times a continuous behaviour occurs across a set number of consecutive intervals. If the behaviour occurs at any point during the interval, the interval is marked as the behaviour having occurred.
· Permanent Product data recording is used when there is physical evidence of a target behaviour having occurred and focuses on the behaviours impact on the environment.







Module 12: Preference Assessments
Module Outline
Positive Behaviour Support: Preference Assessments (Module 12: Lesson 1)
Module 12 introduces trainees to preference assessments and gives an outline of some common preference assessment procedures. Preference Assessments can be used to identify potential reinforcers in skills teaching, for differential reinforcement procedures or just to generally ensure that you are helping those you support access activities that they actually enjoy.

Following completion, trainees should understand that:
· A preference assessment is conducted to identify the hierarchy of a learner’s favourite items/activities.  This allows those who support the learner to ensure that they have more access to preferred activities and they can be used as potential reinforcers when trying to teach new skills. They are especially useful when a learner is not able to make their wishes known.
· There are several types of Preference Assessment. 
· 1. Free Operant Observation – In free operant observation various leisure items/activities are presented in front of a learner and their support worker will measure the duration of engagement with each item/activity for a predefined observation period. They can then rank the items/activities based on the duration of interaction/engagement with them. 
· 2. Paired Stimulus Preference Assessment -  In a paired stimulus preference assessment, several items are identified as potential reinforcers.  All items are then presented side by side (two at a time) in front of the learner, and the assessor observes which items he/she chooses to interact with. They record which item was picked and then rank the items based on the number of times they were picked. 
· 3. MSWO Preference Assessment – in a MSWO  (Multi Stimulus WithOut Replacement) preference assessment, all potential reinforcers that are being assessed are presented in  a row on front of the learner. The person supporting the learner observes which item the learn picks and interacts with. When the learner is finished with the item,  it is removed from the row and the remaining items are rotated. Then the learner is given an opportunity to pick another item. This continues until all items are gone or the learner stops picking the items. The observer then ranks the items based on the order in which they are picked. 

Module 13: Maintaining and Generalising Behaviour
Module Outline
Positive Behaviour Support: Maintaining Behaviour (Module 13: Lesson 1)
Positive Behaviour Support: Generalisation (Module 13: Lesson 2)
Two of the issues that we often see when teaching people new skills is that either they do not happen in the contexts we want to see them (outside the training environment) or that the learner stops using a skill after a certain about of time. Module 13 teaches trainees about some ways of addressing these problems. 

Following completion, trainees should understand that:
· Maintenance means that a learner continues to perform a skill over time, even after systematic skills development procedures (e.g. additional reinforcement) have been faded out.
· It is strongly linked to ways in which the frequency of reinforcement is applied and thinned out during skills development. 
· Continuous reinforcement schedules are usually used when teaching a new skill or during the initial period of trying to increase a desired behaviour.  The behaviour is on a fixed ratio of 1 (i.e. every occurrence of the behaviour is reinforced).
· Intermittent reinforcement means that not every occurrence of a behaviour is reinforced. A behaviour on an intermittent reinforcement schedule may be reinforced after a fixed number of responses (e.g. every 3rd occurrence) or a variable number of responses (e.g. on average, every 3rd occurrence). As an alternative, we might choose to deliver reinforcement after a fixed period of time (every 10 minutes) or after a variable period of time (on average every 10 minutes).  
· Reinforcement that is not the natural result of a behaviour is usually thinned out over time. If thinned at the right pace, behaviours will maintain over time.
· Generalisation is applying something learned in a one setting to a variety of untrained natural settings and situations. 
· Stimulus generalisation occurs when a subject is able to engage in particular behaviour when presented with an appropriate antecedent ( i.e. across people, items, locations and situations) that they have not been directly taught to respond to.
· Response generalisations occurs when somebody can give a variety of contextually appropriate response types to naturally occurring antecedents. 
· Generalisation can be promoted by ensuring that a variety of individuals provide learning opportunities, that learning opportunities are provided in a variety of settings and using a variety of different phrases.



Module 14: Skill Acquisition Plans
Module Outline
Positive Behaviour Support: Skill Acquisition Planning (Module 14: Lesson 1)
Module 14 brings together many of the principles, concepts and the tactics that were discussed in previous modules. It shows how they might be used in constructing a skills teaching plan. The plan templates used in the examples are not the only way to write skills acquisition plans. They are included so that trainees can see the way the different principles, practices, procedures and tactics discussed in previous modules can be combined to teach new skills.

Following completion, trainees should understand that:
· A skill acquisition plan is a document that specifies how you are going to teach a particular skill. It allows for the consistent implementation of a skills development plan across all of those providing learning opportunities to the individual learner. 
· There are several key features of a skills development that should be included. These include: 
· The Terminal Goal – This should specify the long term objective of the skills development plan. It should describe objectively what the behaviour will look like when it is occurring independently. 
· The Teaching Procedure -  The skills development plan should specify if procedures such as chaining, shaping, prompting etc. are being used. If a specific prompting hierarchy is being used, it can be included in this section 
· Materials Required -  This section should let the person delivering learning opportunities know what items are needed. 
· The Antecedent -  This section lets the person delivering the learning opportunity know what the environment should look like when it is time to deliver a learning opportunity at the current target level. If an instruction is to be provided as part of a learning opportunity, it should be listed here. 
· The Target Behaviour -  This section objectively describes the current target response in a way that allows the person providing the learning opportunity to know if the response is correct or incorrect 
· The Tactic -  The current target prompt level for a behaviour should be listed here. Other tactics that might be listed include the use of behavioural momentum or interspersing mastered tasks between learning opportunities
· The Consequence -  This section should say how the target behaviour is going to be reinforced (the type of reinforcement& the schedule of reinforcement) when it is carried out at the target level and what to do if the response is incorrect (i.e. not the current target response) 
· The Criteria -  This section should let those working with the learner know when the learner has met the short term target and it is time to change the target to something closer to the terminal  goal. 
· The Data Collection system – The skill acquisition plan should make it clear how staff are to record correct and incorrect behaviours (e.g. frequency, duration etc.)


Appendix P
Maslach Burnout Inventory

Username:	__________________
For each of the below statements, please rate how often you feel in that way using the below scale.

If a statement is true for you “Everyday”, then please score it as a 6
If a statement is true for you “A few times a week”, please score it as a 5
If a statement is true for you “Once a week”, please score it as a 4
If a statement is true for you “A few times a month”, please score it as a 3
If a statement is true for you “Once a month or less”, please score it as a 2
If a statement is true for you “A few times a year”, please score it as a 1
If a statement is “Never” true for you, please score it as a 0.


A. I deal very effectively with the problems of those I support					___
B. I feel I treat some of those I support as if they were impersonal objects			___
C. I feel emotionally drained from my work							___
D. I feel fatigued when I get up in the morning and have to face another day on the job		___
E. I've become more callous towards people since I took this job					___
F. I feel I'm positively influencing other people's lives through my work				___
G. Working with people all day is really a strain for me						___
H. I don't really care what happens to some of the people I support				___
I. I feel exhilarated after working closely with the people I support				___




Appendix P

CHABA (Short Form)

People with learning disabilities sometimes engage in what are called challenging behaviours. These are behaviours that might be dangerous for the individuals themselves (e.g., biting or hitting themselves, bashing themselves against objects), or to others (e.g., kicking, punching, or biting other residents or staff). Such behaviours also include other actions that are considered inappropriate within society in general (e.g., sexually inappropriate behaviour, verbal abuse, eating inedible substances/objects, smearing, persistent shouting/screaming).

We are interested in why YOU think that people with learning disabilities display challenging behaviours such as those described above. Consider how likely it is that each of the following statements are reasons for people with learning disabilities engaging in challenging behaviours. Simply think generally about the most likely reasons for people with learning disabilities behaving in this way.

Please give your response to each of the possible reasons, and use the scales below each reason to indicate your opinion. The key shows what the points on the scales mean

VUL 	= Very Unlikely
UL 	= Unlikely
E 	= Equally Likely/Unlikely
L 	= Likely
VL 	= Very Likely


2. They are given things to do that are too difficult for them	VUL	UL	E	L	VL
		
3. They do not like bright lights	VUL	UL	E	L	VL	

4. Their house/classroom is too crowded with people	VUL	UL	E	L	VL	

5. They are bored	VUL	UL	E	L	VL	

6. They have not got something that they wanted	VUL	UL	E	L	VL	

7. They live in unpleasant surroundings	VUL	UL	E	L	VL	

9. They enjoy it	VUL	UL	E	L	VL		
10. High humidity makes them uncomfortable	VUL	UL	E	L	VL	

10. Their surroundings are too warm/cold	VUL	UL	E	L	VL	

11. They want something	VUL	UL	E	L	VL	

12. There is nothing else for them to do	VUL	UL	E	L	VL	

13. They live in a noisy place	VUL	UL	E	L	VL	

14. There is not very much space in their house/classroom 	VUL	UL	E	L	VL
to move around in	

15. They get left on their own	VUL	UL	E	L	VL	

16. Somebody they dislike is nearby	VUL	UL	E	L	VL	

17. People do not talk to them very much	VUL	UL	E	L	VL	

18. They want to avoid uninteresting tasks	VUL	UL	E	L	VL	

19. They do not go outdoors very much	VUL	UL	E	L	VL	

20. They are rarely given activities to do	VUL	UL	E	L	VL	

21. They want attention from other people	VUL	UL	E	L	VL
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